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THE 'KING'S MOST EXCELLENT MAJESTY. 

May It Please Your Majesty, 

We, the Commissioners appointed to examine and report on the 
present conditions of agricultural and rural economy in British 
India, and to make recommendations for the improvement of agri
culture and to promote the welfare and prosperity of the rural 
population; in particular, to investigate :-(a) the measures now 
being taken for the promotion of agricultural and veterinary 
research, experiment, demonstration and education, for the compila
tion of agricultural statistics, for the introduction of new and b.etter 
crops and for improvement in agricultural practice, dairy farming 
and the breeding of stock; (b) the existing methods of transport and 
marketing of agricultural produce and stock; (c) the methods by 
which agricultural operations are financed and credit afforded to 
agriculturists; (d) the main factors affecting rural prosperity and the 
welfare of the agricultural population; and to make recommenda
tions; availing ourselves of Your Majesty's permission to report 
our proceedings from time to time, desire to submit to Your Majesty 
the minutes of the evidence which we have taken in respect of the 
Punjab on the subject of our Inquiry. 

All of which we most humbly submit for Your Majesty's most 
gracious consideration. .. 

(Signed) LINLITHGOW, 
Chairman. 

( 
" 

) H. S. LAWRENCE. 
( 

" 
) T. H. MIDDLETON. 

( 
" 

) J. MACKENNA. 
( 

" 
) H. CALVERT. 

( 
" 

) N. GANGULEE. 
( 

" 
).L. K. HYDER. 

( 
" 

) B. S. KAMAT. 

(Signed) J. A. MADAN, 
( " ) F. W. H. SMITH, 

Joint Secretaries. 

25th July, 1927. 

(621UO) 
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Generally, . 
To examine and· report on the present conditions of agriculture and 

rural economy in British India and to make recommendations for the 
improvement of agriculture and the promotion of the welfare and 
prosperity of the rural pppulatiGU ; 

In particular to investigate-
(a) the measures now being taken f.ol the 'promotion of agricultural 

and veterinary research, experiment, demonstration and educa
tion, for the compilation of agriGllJ.turalstatistics, for theintro
duction of new and better crops and for improvement in agricul- . 
tural practice, dairy farming and the breeding of stock; 

(b) the existing methods of ti~port ana mar~eting of agricultural 
produce and stock; . . 

(c) the methods by which agri<lultural ~erations are financed and 
credit afforded to agriculturiljts; 

(d) the main factors affecting rural p1'osperity and *e wei:£~re of the 
agricultur'll population; ... • 

and to make recommellPations. 
It will not be within the scope of the Commiss1¢'s -dut~ t9 make. 

recommendations regarding the existing system of land!Jwnership and 
tenancy or of the assesstnent of lan4 revenu.e and irrigation charges, or 
the existing division of functions .between the Government of India and 
the local Governments. But the Commission shall-be at liberty to suggest 
means whereby the activities of the Governments in India may best be 
oo-ordinated and to indicate directiQns in which the Government of 
India may usefully supplement the 8-£ltivities of !ooal Govern~ents. 



Question: 
1. Research. 

iv 

QUESTIONNAIRE 
c 

~ART I 

2; Agricultural education. .. ' 
3. Demonstration and propaganda. 
4. Administration. ' 

4f5. Finance. 
. v 6. Agricultural in~el>te~ss. 

7. Fragmentation of holdings • 
. ' 

• . PART II 
8. Irrigation. 
9. Soils. 

10. Fertilisers. 
11. Crops. • 
12. Cultivation.' 
13. pr<Yp proteot~Oi1.· ,... . . 
14. Iniplements.· .. 
15. Vet6rlnary. •• 

v 16. Animal husbandry. 

v 17. Agric~tural industri~s. 
• 18. Agricultural labour. 

'" 19. Forests. - .. ' 
'" 20. ¥arketing. • .. 

PART nr 

PARTlY 

21. Tariffs and sea freig~ts; • 
V22a. 

23. 
Co-operation. 
General education. 

24. 'Attracting capital. 

" 25. 
26. 

Welfare of rural population. 
Statistics. 



. QUESTIONNAIRE 

PART, I 
t. Research. 

(a) Have you suggestions to advance fur the better 'organis~tion; 
administration and financing of~ 

(i) All research affecting the welfare of the agriculturist, inci~ding 
research into the scientific value of ~he indigenous theory and 
traditional methods of a~iculture, 

(ii) Veterinary research' • 
(b) If in cases known to you progress isnot be~ made because of the 

want of skilled workers, ,or field or laboratory facilities for study or by 
reason of any other handicaps, please· give paJ#culars. [Suggestions 
of a general kind should be made under (a); answers ,under this heading 
should relate to specific subject~ .. "'rhe purpose is to secure a list of 
the ptoblems met with by scientific-, inv~stigators ,in . the course of their 
work which are being held over bec&uile ofl&cko~resource§ or deficient 
organisation.}' ,'. ~.. '. 

(e) Can you suggest any part,ic~ar sntjeqt for iesearch.not at presen.t 
being investigated to which attention. J1!ight usefullr be turned' ' . . •. .. #. " 
2. Agricultural Edu.~tioD. -. , -

With referen~e to"any form of agri~ultura.l education of whicll,-ou may 
have experience, please state your views on \he foUowing ~; .. ' 

(i) Is the. supply of teachers and institutIons suffi(Jietin 
(ii) Is there an urgent need for extension of teaching facilities in any 

district or districts known to you personally' 
(iii) Should teachers in rural areas b, drawn from t:h~agriculWral 

classes , . , ' 

Civ) Are the attendances at existing institutions as numeroUs as you 
would expect in present circUIIlStances; iJ. -not, state reasons. 
Can you suggest measures likely to ~timulate the ,demand for 
instruction , . 

(v) What are the main incentives which induce ladS £0 study 
agriculture' ' . 

(vi) Are pupils mainly drawn frOD,1 the agricultural classes , 
(vii) Are there any modifications in existing courses of study which ' 

appear to be called for; if so, what are they' 
(viii) What are your views upon (a) nature study; (b) school plots; 

(e) school farms' 
(ix) What are the .. careers- of the majority of students who have 

studied agriculture' 
(x) How can agriculture be made attractive to middle class youths , 
(xi) Are there recent, movements for improving the technical 

knowledge of students who have studied agriculture' 
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(xii) How, can adult education in rural tracts be popularised 1 
(xiii) In suggesting any scheme for better educational facilities in 

rural areas, please give your views for (a) its administration 
and (b) its finance .. 

3. Demonstration and Propaganda. 
(a) What are the measures which in your view have been successful in 

influencing and improving the practice of cultivators 1 
(b) Can you make suggestions for increasing the effectiveness of field 

demonstrations 1 
(e) Can you suggest methods whereby cultivators may be induced to 

adopt expert advice 1 .. . 
(d) If you are awar~ of any striking instances of the success or the 

failure of demonstration and propaganda work, please give particulars 
and indicate the reas()~s for success or for failure. . 
4. Administration. 

(a) Do you wish to suggest means towards the better co-ordination 
of the activit.ies of the Governments in India or to indicate directions 
in which the Government of India may usefully supplement the activities 
of the local Governments 1 • . • . 

(b) Is it yo~ opinion that th; exp·ert scientific knowledge required 
in the developmE!ht. of agriculture.in the different Provinces could be 

. supplied to a ·grell:tef)xtent than is the case at present by increasing 
the scientific staff of the Government of India 1 If so, indicate the types 
of work which wt>uld beneti.t by pooling the services of experts, and 
suggest how that. work should be controlled. 

(e) Are you satisfied from the agricultural f;tandpoint with the services 
afforded by- . 

(i) The-Agricultural and Veterinary Services, 
(ii) Railways and steam~rs, 

(iii) Roads, 
(iv) Meteorological Department, 
(v) Po~ts,and -

. (vi) Telegraph~, includi:t1g wireless 1 
If 'not, please indicate directions in which you think these Services 

mig~t be improved or extended. 
5. Finance. 

(a) What are your views as to the steps that should be taken for the 
better financing of agricultural operations and for the provision of short 

. and long-term credit to cultivators 1 . 
(b) Do you wish to suggest means whereby cultivators may be induced 

to make fuller use of the Government system of taccavi 1 
6. Agricultural Indebtedness. 

(a) What in your opinion are:-
(i) the main causes of borrowing, 

(ii) the sources of credit, and 
(iii) the reasons preventing repayment. 
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(b) What measures in your opinion- are necessary for TIghtening agri
culture's burden of debt ~ For example; should special measures be taken 
to deal with rural insolvency, to enforce the application of the Usurious 
Loans Act, or to facilitate the redemption of mortgages ~ . 

(e) Should measures be taken to restrict oc control the .credit of 
cultivators such as lipriting the right of mortgage imd sale ~ Sljould 
non-terminable mortgages be prohibited 1 
7. Fragmentation of Holdings. 

(a) Do you wish to sUggest means for reducing the loss in agricultural 
efficiency attendant upon the excessive subdivision of holdings 1 

(b) What are the obstacles in the way of consolidation and how can 
they he overcome 1 , 

(e) Do you consider legislation to be necessary to deal with minors, 
widows with' life interest, persons legally incapable, alienation and 
dissentients, and to keep disputes out of the courts 1 

PART II 
8. Irrigation. 

(a) Name any district or districts in which you advocate the adoptiop, 
of new irrigation schem~s, or suggest extensions or imp,rovements in the 
existing systems or methods of irrigatiolI by- ' 

(i) Perennial and non~perennial canals, 
(ii) Tanks and ponds, 
(iii) Wells. 

What are the obstacles in your district or Province to the extension of 
irrigation by each of the above methods ~ 

(b) Are you satisfied with the existing methods of distributing canal 
water fO cultivators 1 Describe the methods that have heen employed, 
to prevent wastage of water by evaporation and by absorption in the' 
soil. What form of outlet for distribution to cultivators at the. tail. -
end do you regard as the most equitable and ~conomical ~ Have these' . 
methods and devices been successful, or do YOll" wish to tluggest improve- -" 
menta~, '-

(N.B.-Irrigation charges are not within the terms, of referen~e of the 
Commission, and should not be commented upon) , 
9. Soils. 

(a) Have you suggestions to make-:'- . 
(i) for the improvement of soils, whether by drainage or other meaIl8~, 

not dealt with under other headings in this questionnaire. 
(ii) for the reclamation of Alkali (Usar) or other uncultivablt; land, 

(iii) for the prevention of the erosion of the surface soil by Hood 
~erl • 

(b) Can you give instances ofsoils known to you'which,.,withiii your 
recollection, have-

(i) undergone marked improvement, 
(ii) suffered marked 'deterioration 1 

If so, please give full particulars. 
1010 y70-b 
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(e) What measures should Government take to encourage the reclama
tion of areas o~ cultivable land whicJt have gone out of cultivation 1 

10. Fertilisers. 
(a) In your opinion, could greater use be profitably made of natural 

manures or artificial -fertilisers 1 If so, please indicate the directions 
in which you think improvement possible. 

(b) Can you suggest measures to prevent the fraudulent adulteration 
of fertilisers 1 

(e) What methods would you employ to popularise new and improved 
fertilisers 1 . 

(d) Mention any localities known to you in ·which a considerable 
increase in the use of manures has recently taken place. 

(e) Has effect of manuring with phosphates, nitrates, sulphate of 
ammonia, and potash manures been sufliciently investigated ¥ If so, 
what is the result of such investigation 1 '. -

(j) What methods would you employ to discourage the practice of 
using cowdung as fuel ~ . 

11.' Crops. 
(a) Please give your views on ...... 

(i) the improvement of existing crops, 
(ii) the introduction of new crops including fodder crops, 
(iii) the distribution of seeds, . 

(iv) the prevention of damage by wild animals. 
(b) Can you..suggest any heavy yielding food crops in replacement of 

the present crops 1 
(e) Any successful efforts in improving crops or substituting more 

profitable crops which have come under your own observation should be 
mentioned. 
12. Cultivation. 

Can you suggest-improvements in
(i) the existing system of tillage, or 

(ii) the customary rotations 0; mixtures of the more important crops! 
13. Crop Protection, Internal and Enemal. 

Please give your views on-:-
(i) The efficacy and sufficiency of existing measures for protection 

of crops from external infection, pests and diseases. . 
(~i) The desirability of adopting internal measures against infection. 

14. Implements. 
(a) Have you any suggestion f()r the improvement of existing, or the 

introduction·of new, agricultural implements and machinery! 
(b) What steps do you think may usefully be taken to hasten the 

adoption by the cultivator fjf improved implements , 
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(c) Are there any difficulties whicll manufacturers have. to contend 
with in the production of agricultUral implements o~ their distribution 
for sale throughout the country! . If so, can you suggest means by 
which these difficulties may be removed .~ 

PABTIII 
15. Veterinary. 

(a) Should the Civil Veterinary Department be under the Director of 
Agriculture or should it be independent! 

(b) (i) Are dispensaries under the control of Local (District) Boards ~ 
Does this system work well ~ 

(ii) Is the need for expansion being adequately met ~ 
(iii) Would you advocate the transfer of control to Provincial 

authority t 
(c) (i) Do agriculturists make full use of the veterinary dispensaries ~ 

If not, can you suggest impr(1Vements to remedy this ¥ 
(ii) Is. full use made of touring dispensaries ¥ 
(d) What are the obstacles met with in dealing with contagious diseases t 

Do you advocate legislation dealing with notification, segregation, 
disposal of diseased carcases, compulsory inoculation of. contacts 'and 
prohibitlon of the mo~ent of animals exposed to infection 1 Failing 
legislation, can you suggest other means of improving existing conditions ~ 

(e) Is there any difficulty in securing sufficient serum to meet the 
demand! . 

(f) What are the obstacles in the way of popularising preventive 
inoculation t Is any fee charged, and, if so, does this act as a deterrent ~ 

(g) Do you consider that the provision of further facilities for research 
into animal disease is desirable t 

If so, do you advocate that such further facilities should take th~ 
form of- . 

(i) an extension of the Muktesar Instit]lte, or 
(ii) the setting up, or extension of, Provincial Veterinary Research 

Institutions ~ 
(ll) Do you recommend that special investigationS should be conducted 

by-
(i) officers of the Muktesar Institute, or 
(ii) research officers in the Provinces! 

(i) Do you recommend the appointment of a Superior Veterinary 
Officer with the Government of India 1 What advantages do you expect 
would result from such an appointment! 
16. Animal Husbandry. 

(a) Do you wish to make suggestions for
(i) improving the breeds of livestock, 
(ii) the betterment of the dairying industry, 
(iii) impr~ving existing practice in animal husbandry 1 



(b) Comment on the following as causes of injury to cattle in your 
district- \ -

(i) Overstocking of common paet~es, 
(ii) Absence' of enclosed pastures, ~uch as grass borders in tilled 

fields, . . 
(iii) Insufficiency of dxy fodder such as the straw of cereak or the 

stems and leaves of pulses, . 
(iv) Absence of green fodders fn dxy seasons, 
(v) Absence of mineral constituents in fodder and feeding stuffs. 

(c) Please mention the months of the year in which fodder shortage 
is most marked in your district. For how many weeks does scarcity 
of fodder usually ~xist 1 After this period of scarcity ends how many 
weeks elapse before young growing cattle begin to thrive 1 

(d) Can you suggest any practicable methods of improving or supple
menting the fodder supply that would be applicable to your district 1 

(e) How can landowners be induced to take a keener practical interest 
in these matters 1 

PART IV 
17, Agricultural Industries. 

(a) Can you give any estimate' of the number of days of work-done by 
an average cultivator on his holding during the year 1 What ~oes he 
do in the slack season ! . 

(b) Can you suggest means for encouraging the adoption of subsidiary -
industries 1 Can you suggest any new subsidiary industries to occupy 
the spare time of the family which could be established with Government 
~, . 

(c) What are the obstacles in the way of expansion of such industries 
as beekeeping, poultry rearing, fruit growing, sericulture, pisciculture, 
lao oulture, rope making, basket making, etc. 1 . 

(d) Do you think that Government should do more to establish 
industries connected with the preparation of agricultural produce for 
cQnsumption, such as oil pressing, sugar making, cotton ginning, rice 
hulling, utilisation of wheat straw for card-board, utilisation of cotton 
seed for felt, fodder,oil and fuel, utilisation of rice straw for paper, etc. 1 

(e) Could subsidiary employment be found by encouraging industrial 
concerns to Ipove to rural areas 1 Can you suggest methods , 

(f) Do you recommend a more intensive study of each rural industry 
in its technical, commercial'andfinancial aspects, with a view to, among 
other things, introduction of improved tools and appliances 1 

(g) Can you suggest any other measures which might lead to greater 
rural employment 1 

(h) Can yqu suggest means whereby th'e people could be induced to 
devote their spare time to improving the health conditions of their own 
environment' 
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18. Agricultural Labour. 
(a) What measures, if any, should be taken to attract agricultural 

labour from areas in which there is a; surplus to-
(i) areas under cultivation in which there is a shortage of such labour ~ 

and 
(ii) areas in which large tracts of cultivable land remain uncultivated .~ 

Please distinguish between suggestions designed to relieve seasonal 
unemployment and proposals for the permanent migration Qf agricultural 
population. 

(b) If there is any shortage of agricultural labour in yom Provip.ce, 
what are the causes thereof and how could they be removed 1 

(c) Can you suggest measures designed to facilitate the occupation 
and development, by surplus agricultural labour, of areas not at present 
under cultivation 1 

19. Forests. 
(a) Do you consider that forest lands as such are at present being put 

to their fullest use.for agricultural purposes 1 For instance, are grazing 
facilities granted to the extent compatible with the proper preservation 
of forest areas 1 If nqt, state the changes or developments in -current 
practice which. you consider advisable. 

(b) Can you Buggest means whereby the supply of firewood and fodder 
in rural areas may be increased 1 

(0) Has deterioration of forests led to soil erosion 1 What remedie_s 
would you suggest for erosion and damage from floods 1 

(d) Can you indicate any methods by which supply of moisture in the 
Boil, the rainfall and supply of canal water can be increased and regulated 
by ajIorestation or by the increased protection of forests so as to benefit 
agriculture 1 Would the same methods be useful in preventing the 
destruction by erosion of agricultural land 1 

(e) Is there an opening for schemes of afforestation in the neighbourhood 
of villages 1 

(f) Are forests suffering deterioration from excessive grazing 1 Is 
Boil erosion being thereby facilitated 1 Sug~est remedies. 
20. Marketing. _ 

(a) Do you consider existing market facilities to be satisfactory 1 
Please specify and criticise the markets to which you reier, and make 
suggestions for their improvement. 

(b) Are you satisfied with the existing system of marketing and distribu
tion 1 If not, please indicate the produce to which you refer and-describe 
and criticise in detail the channels of marketing and distribution from 
the producer to the consumer in India (or exporter in the case of-produce 
exported overseas). State the services rendered by each ~termediary 
and whether such intermediary acts in the capacity ofmerohant or 
Commission-agent, and comment upon the efficiency of these services a.nd 
the margins upon which such intermediaries operate. Please descnbe 



the method by which each transaction is financed, or in the case of barter, 
. by which an 'exchange is effected. _ . 

(0) Do you wish to suggest steps whereby the quality, purity, grading 
or packing of agricultural produce may be improved, distinguishing where 
possible between produce destined for- -

(i) Indian markets ~ 
(ii) Export markets ~ 

(d) Do you think that more effective steps might be taken to place 
at the disposal Qf cultivators, merchants and traders information as to 
market conditions, whether Indian or overseas; crop returns; complaints 
as to Indian produce from wheresoever originating; and agricultural and 
marketing news in general 1 

21. Tariffs and Sea Freights. 
Do existing (a) customs duties, both import and export, and (b) sea 

freights adversely affect the prosperity of the Indian cultivator ~ If so, 
have you any recommendations to make ~ 
22. Co-operation. 

(a) What step!! do you think should be taken to encourage the growth 
of the co-operative movement-

(i) by Government, 
(ii) by non-official agencies 1 

(b) Have you any observations to make upon
(i) Credit societies ; 
(ii) Purchase societies; 
(iii) Societies formed for the sale of produce or stock; 
(iv) Societies for effecting improvements-e.g., the digging of wells 

and the construction of bunds, walls and fences, or the planting 
of hedges ; 

(v) Societies formed for the aggregation of fragmented holdings 
and their redistribution in plots of reasonable size; 

(vi) Societies for the co-operative use of agricultural machinery; 
(vii) Societies for joint farming; 
(viii) Cattle breeding societies; 
(ix) Societies formed for any purpose connected with agriculture 

or with the betterment of village life, but not specified above ¥ 
(0) Where co-operative- schemes for joint improvement, such as co

operative irrigation or co-operative fencing or a co-operative consolidation 
of holdings scheme, cannot be given effect to owing to the unwillingness 
of a small minority to join, do you think legislation should be introduced -
in order to compel such persons to join for the common benefit of all , 

. (d) Do you consider that those societies of which you have personal 
knowledge have, in the main,achieved their object! 
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23. General Educati.on. 
(a) Do you wish to make observations upon existing systems of educa

tion in their bearing upon the agricultural efficiency of the'people! If 
you make suggestions, please distinguish, as far as possible, between-

(i) Higher or collegia,te, • 
(ii) Middle school, and 
(iii) Elementary school education. 

(b) (i) Can you suggest any m.ethods whereby rural educa\ionmay 
improve the ability 'and (lulture of agriculturists of all: grades while 
retaining their interest in the land! 

(ii) What is your experience of compulsory education in: rural areas' 
(iii) What is'he explanation of the small proportion of boys iti rural 

primary schools who pass tbtough the fourth class! 
24. Attractin~ Capital. 

(a) What steps are necessaiy in order to induce a larger ntimber of 
men of capital and enterprise to take to agriculture! 

(b) What are the factors tending to discourage ownets of agricultural 
land from carrY,ing out improvements! 

25. Welfare of Rural Population. 
(a) Outside the subjects enumerated above, have you any suggestions 

to offer for improving hygiene in rural areas .and for the promotion of 
the general well-being and prosperity of the rural population! 

(b) Are you, for instance, in favour of Government conducting economic 
surveys in typical villages with a view to ascertaining the economic 
position of the cultivators! If so, what, in your opinion, should be the 
scope and metnods of such enquiries 1 -

(c) If you have carried out anything in the nature of such intensive 
enquiry, please state the broad conclusions which you reached. 
26. Statistics. 

(a) Do you wish to make suggestions for the extension or improvement 
of the existing methods of-

(i) ascertaining areas under cultivation and crops; 
(ii) estimating the yield of agricultur~l produce; 
(iii) enumerating livestock and implements ; 
(iv) collecting information on land tenure, 'the incidence of land 

revenue and the size of the agricultural population; 
(v) arranging and publishing agricultural statistics! 

(b) Have you any other suggestions to make under this heading! 
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Replies .to the Questionnaire. 
QUESTION 4.-ADMINISntArIoN.-ln 1922 the appointment of Inspector 

General of Irrigation in India. was abolished and a new post of Consulting 
Engineer to the Government of India created. On the departure of the 
last incumbent of the post, on leave preparatory to retirement, in March, 
1925, the appointment has ,been practically in a.beyance and is so still. 
It is understood that the Government of India have recently decided that 
the post of Consulting Engineer must be retained, but that the· precise 
form or the sta.tus of the office of the Consulting Engineer to the Govern
ment of India is still under consideration. It may be that ths time taken 
up in the consideration of this matter might become prolonged. Mean
while the Province is losing the advantages of the advice and assistance 
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of the Consulting Engineer i~ irrigation matters. Irrigated -~reas are the 
bright spots in In~ia's agricultural economy. Where irrigation is possible 
there exist enormous possibilites of agriculturar achievement. The exist
ence of a strong central control has in the past ,been of the utmost value 
to irrigation in India as a whole. The arguments in favour of the retention 
of such control are irrefuta.ble. The Consulting Engineer as liaison officer 
between the Central Government ilnd the Provinces would be the means 
of a general dissemination of technical information and of the benefit of 
experience gained in one ~royince being placed at the disposal of others. 
He would be always on the spot, as it were, and available for giving advice 
to any Province on any difficult. technical questions conne.cted with irriga
tion' projecte. The lOCal officers' of Provinces would ,be able to lay their 
plans with full details and estimates' before him with full confidence of 
getting weful advice and valuable opinions. The opportunity of airing 
his views, of asking for advice and of talking "shop" generally with 
the professional brother of long experience in other places and with a 
reputation for sound technical ability would be of 'inestimable benefit to 
the irrigation eNgineer of' other Provinces. ·These oovantages have been 
denied to them during the last eighteen months. It seems advisable, there
fore that the period of abeyance of the appointment should be shortened as 
much as possible. A reoommendation to this effect from the Agricultural 
Commission might help to expedite a d~ision in the matter. 

It is understood that the Government of India have also under their 
consideration a proposal to establish an Irrigation Board before which all 
schemes submitted to the Government of India would be laid. The proposal 
is that all the Provinces should c~perate and that all their Chief 
Engineers (Irrigation) together with the Consulting Engineer to the Govern
ment- of India should be regarded as members of a Central Board. Every 
project referred to the Government of India. would be examined by a 

..suD-committee of the Board, and it would be open to any Local Government 
to ask for a sub-committee to advise on difficult technical questions con
nected with an irrigation project under preparation. 

QUESTION 8.-lRBIGATION.-{1) «(1j) Irrigation in the Punjab is fully dealt 
with in the Punjab Memorandum for the Royal Commission on Agriculture, 
pages 24 to 90. There is also a supplementary memorandum· dated 17th July. 
1926, on "Orop Irrigation ObltervatiOfl,s." New irrigation schemes and 
.extensions of existing systems are dealt with in paragraphs 11 to 28, pages 29 
to 59. Improvements in existing systems are discussed in paragraph 29, 
page 59. Tanks or reservoirs are dealt with in paragraph 26, page 50. 
Well irrigation is referred to in paragraph 32 (VII), page 73 and also 
on pages 88 and 89. A further reference to tube, well irrigation is given 
on pages 182 and 183. "Bunds" are referred to in paragraph 33, page 74. 

(0) The economic distribution of supply is dealt with in paragraphs 30 
and 31, page 62. It is dealt with in more detail in The Punjab Irrigation 
Branch Papers Nos. 1'2, 13, 24, 26, 26A, err. The last three &>re the latest 
and most up-tt>-date. Punjab Irrigation Branch Paper 26 describes the 
best form of outlet for distribution to cultivators at the ta.il end. P're
vention of wa.stage of wa.ter ,by absorption in the soil is dealt with in para
graph 34 V (1:), page 86 (waterproofing channels). 

(2) The attached statement shows at a glance the new areas to be irrigated 
by new irrigation schemes and by extensions of existing systems. (This 
statement does not include possible extensions of tube well irrigation to he 
undertaken by tho Agricultural Department or ,by private enterprise. On 
page 183, a reference is made to the great 'field for tube well system of 

• Not reprinted. 
Mr. W. P. Sang8ter. 



irrigation in areas uncommanded by flow irrigation and where subsoil 
water level is reasonably close to the ground surface.) The' statement; 
shows that the area irrigated every year in the Punjab when the con
templated schemes have been developed will be practically double that of 
what it is now. It will be approximately 20 million acres. The total of 
the gross oommanded area in r,he Punjab will be approximately 36 million 
acres. In the whole of Egypt and the Sudan the gr088 commanded area 
is only something over, 8 million acres. In the Sukkur Barrage Canals 
Project the grOl!B commanded area. is a little over 7 million acres. It is 
thus realised that there is a vast field for development in the Punjab. 

(3) On page 30 of the Memorandum is: given a stateme,nt of tj!.e unde
veloped lands in the Oolony Canal areas. The total areas there shown as 
available for development is 641,759 acres. In a.ddition there are 
100,000 acres of inferior land on the Lower Bari Doa'b Canal and 65,000 acres 
of charagah land on the Lower Jhelum Canal (exclusive, ~f the 10 per 
cent. charagah) awaiting development. The grand total' is j)hUB over 
800,000 acres. If the charagah. areas on the Lower Chenab Canal ani! on 
the Lower Jhelum Canal were reduced from 10 per cent. "to 5 per cent., 
the a.dditional area available for' 'development would be approXimately 
200,000 acres; thus bringing the grand total up to 1,000,000 acres. 

The problem as to how the developlUent of these vast areas could be 
expedited requires consideration. 

To a certain extent development in the Punjab is being retarded by the 
opposition of the Bombay Government to all new irrigation schemes in ',the 
Punjab. Two large schemes, viz., the Thal Canal and the Jalalpur, Hydro.
Electric Project, which were submitted to the Government of India for 
sanction some time ago, have been held in abeyance because of the opposition 
of the Bombay Government. This ma.tter is referred to on page 41 of the 
Memorandum. 

(4) In connection with methods employed to prevent wastage of water, it 
may be mentioned that the quantity of water allowed per outlet is strictly 
limited and there is no margin for wastage. The atwndard allowance is 
calculated 118 follows:-

Only 75 per cent. of the culturable commanded area. on aD.' outlet is 
supposed to 'be irriga.ted annually, and of tha.t one-third is to be irrigated 
in kharil and two-thirds in ."wi. At. the outlet head one cusec· is allowed 
for every 88 acres in the kharil season. Allowing fC11" 10 per cent. a.bsorp~ 
tion in the distributary this requires at the distributary head one cusec' for 
every 80 acres; and at the canal head (alloWing 18 per cent" for absorption 
in Main Canal and Branches) one cusec for every 65 acres.' Thus for every 
1,000 acres of culturable commanded land Qn an outlet the calculation is 
118 follows:-

Culturable commanded area, 

Area to be irrigated annually 
Area to be irrigated in khanl 

250/88=2·84 cusecs per 1,000 acres at outlet head. 

Aeres. 
liOOO 

750 
250 

(5) In the rabi season the channels run with full supplies for appr~xi
mately half the time during which they run in 'khatri! and the duty in 
rabi has therefore to be double that in 'khan!. Although for the majority 
of cultivators that allowance is a'very small onli"yet the following'figur,es 
"how what can be done hyskilful CUltivation and economical, use of wate(. 
On the three most highly developed, canals in the Punjab th~ foll~ng a~e 

* 1 cubic foot pf, 'lVaj,erper second. 
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the khan/ and rabi duties per cusec of mean discharge a.t canal head in 
the last eight yeM's:-

I KHAKIP. RABr. 

iU.B.D.C.1 L~~ L.C.C. IU.B.D.C.I L.J.-C-. -'---L-.C-.C-. 

-

1917-18 ... ::: I 132 91 95 280 ' 230 220 
191R-19 •• , 96 80 84 225 185 220 
1919-20 ... ... 122 92 95 230 200 226 
1920-21 ... ... 105 84 88 230 210 210 
1921-22 ... ... 111 100 99 223 208 211 
1922-23 ... ... 107 90 98 268 245 229'5 
1923-24 ... ... 113 107 111 242 216 241 
1924·25 ... ... 139 119 134 249 231 259 

8) 925 8) 763 8) 824 8) 1,947 8) 1,725 8) 1,816'5 
---
I 116 95. 103 243 216 227 

These actually achieved duties may be compared with the duties of 65 in 
kllari/ and 130 in rubi used in the calcula.tion above. 

(6) The actual Ie deltas" on the same three' canals during the same 
bight years were as follows:-

(" Delta" means depth of water in 'feet pd elD to the area. irrigated.) 

I KHAKIF, 

I U.B.D.C,I L.J.C. I 
1917-18 ... ... 2'21 3'0 
1918-19 ... ... 3'17 3'7 
1919-20 ... .. , 2'6 3'0 
1920-2l ... ... 2'64 3'6 
1921-22 .. , ... 2'54 3'0 
1922-23 .. , ... 2'66 3'67 
1923-24 .. , .. , 2'58 2'8 
1924-25 ... ... 2'67 3'1 

I 
I 

L.C.C. I U.B.D.C.! 

2'46 0'9' 
3'34 0'93 
2'8 1'1 
3'38 1'09 
2'98 1'24 
2'9 1'02 
2'77 1'16 
2'7 1'46 

RABI. 

L.J.C. I L.C.C~-
1'6 1'46 
1'8 1'46 
1'7 1'4 
1'5 1'47 
1'68 1'40 
1'31 1'3 
1'4 1'31 
1'6 1'4 

(7) As regards wastage of water by evaporation and. by absorption in the 
soil, it may be mentioned that the amount of evaporation from irrigating 
,channels in the hot weather is less than one-tenth of the amount of absorp
tion, In the cold weather it is very much less, ,When losses by absorption 
are referred to, the a.mount lost is assumed to include that lost by 
evaporation. It may be mentioned that from experiments made on the 
Ganges Canal and on the Upper Bari Doab Canal in the rubi season, out 
of every 100 cubic feet entering the head of the Canal 20 cubic feet were 
lost in the canal and branches, 6 cubic feet in distributaries, and 21 cubio 
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feet. in village water-coul'6es. This left 53 cubic feet delivered on the fields, 
of which it w.as estimated that 25 cubic f&Elt were wasted in various ways. 
In order to lDduce the cultivatoro to reduce wastage in the fields, it is 
laid down in rule 9 of the Canal Act that compartments (" kiaJris") about 
one-eighth acre in area, must be made in all classes of fields except those 
for rice and gardens, and that each compartment must be irrigated by 
means of a sQ1all wate!· channel in. the same· manner sa irrigation from a 
well is done. Wlhen a field is irrigated which has not ·been 80 prepared, 
an additional· charge may be imposed. 

(8) Rule 7 under the Canal Act gives the Divisional Oanal Officer power 
to withhold water where in his opinion loss from wastage is likely to occur, 
and (rule 17) where a. water-course is not maintained in proper repair. 
Elaborate and long-continued experiments were made on different kinds 
of linings for water-course8 to prevent waste by absorption, but it was 
found in the end· that the cost of the only satisfactory lining W8i! pro
hibitive. See page 87 of Memorandum. As regards incentives to economise 
in canal water, the duty and delta figures given abov!! show that the 
best cultivators on the older canais, especially those on the Upper Bari 
Doab Canal, have appa.rently already arrived at a maximum efficiency. 
On the Upper Bari Poab Canal the supplies available have always been 
more limited than on any other canal and that has forced the cultivators 
to use what supplies they received lIB economically as possible. 

(9) It has sometimes been suggested as an improvement in the existing 
system of irrigation in the Punjab that an increase in the capacity of our 
Punjab Canais would result in an enormous increase in the areas irrigated, 
and would especially lead to a large increase in the area under cotton. 
The idea would seem to be that the intensity of irrigation on Punjab 
Canal;, should be increased to about· 150 per cent. of the culturable com· 
manded area. Apart from the question that the increased $upplies to 
obtain the higher intensities would accentuate the evils of water-logging, 
experience tends to show that an intensity of much over 100 per cent. 
is ordinarily impossible except round towns where ample manure- is pro
curablt> and market gardening freely resorted to. On the whole of the 
Lower Chenab Canal area (a gross area. of 3,390,881 acres and a culturable 
commanded area of 2,598,583 acres) the intensity is alTeady 100 per cent. 
(see column 8 of the statement attached). As regards the Lower Jhelmn 
Canal, it does not, as yet, make use of its full capacity in the kltari/. 
As regards the other canais, the khan! demand depends very largely on 
the supplies ava.ilable in April and May, and the existing capacities of 
the channels are ample for utilising the supplies available in those two 
months. No increase in the intensity:of irrigation on these canals seems 
possible until such time as dams aTe constructed to' conserve supplies 
and dole them out to supplement shortages cat critical periods. This matter 
has been fully dealt with in a Punjab Irrigation Branch Paper No. 27 
(on page 7 in the note, dated 21st May, 1923, on the proposal to increaoe 
capaci.ties of the Punjab Canals to take· advantage of surplus supplies in 
the rivers during the khan! season). On page 90 of the Memorandum 
it is shown that the intensity might be increased by· 20 per cent. in some 
.. reas if thecnltivators would exercise due economy in the use of wat"l' 
{see also the Punjab Irrigation Branch Paper No. ll). 
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Canal. 

1. 

'1 

Lower Chefit.b ••• 
Lower Jhelum ••• 
Lower Bari Doab Canal ••• 
Upper Bari Doab Canal ••• 
Sirhind Canal ••• 
Western Jumna ••• 
Upper Chenab Canal 
Upper Jhelum Canal 

TOTAL 

Upper Sutlej Inundation ••• • •• 
Sidhnai ••• ... ... .. . 
Indus Inunda~ion ••• ... .. . 
Sbahpur Inundation Canals .. . 
Ghaggar Canal... ... .. . 
Lower Sutlej ... ... .. . 
Chenab Inundation Canals ••• 
Mnzaft'argarh Inundation (Janals ... 

TOTAL 

GRAND ,TOTAL 

Areas irrigated by existing canab in the Puniab. 

Area 
Actual I Maximum Year 

Grosl Culturable proposed 
.... 01 1_;";""" in which 

area com- commanded to be maximum 
manded. area. 

I 
irrigated irrigation in anyone area was 
annually. in 1924-25. year. irrigated. 

2. 8. 4. 5. 6. 7. 

3,390,881 2,598,583 1,740,379 2,466,385 2,560,932 1921-22 I 
1,337.905 1,244,264 823,149 845,506 880,328 1922-23 
1,748,752 1,505,343 979,672 1,159,000 1,159,745 1924-25 
1,639,499 1,504,059 1,083,760 1,194,606 1,343,471 1921':'22 
2,445,945 2,088,529 795,507 1,008,834 1,616,341 1921-22 
2,734,024 2,30',887 898,592 741,914 875,841 1914-15 
1,577,010 1,499,092 656,619 536,712 661,900 1922-23 

603,740 572,685 312,688 304,723 358,567 1921-22 

Percentage 
of culturable 
commanded 

areas 
irrigated. 

8. 

100 
66 
80 
86 

, > 

70 to 57 
32 to 38 
35 to 44 
53 to 6,3 

... 15,477,75S-Ti3,317-:«2 7,290,361i 8,257,680 ----s:457~ --=--_~ __ 
989,730 
419,848 
704,455 
127,995 
131,228 
799,907 
419,040 
728,389 

899,836 329,184 365,695 439,679 
395,629 259,648 324,069 331,659 
649,286 292,178 243,322 310,605 
l11i,209 66,170 75,456 85,971 
107,596 64,143 42,83648,711 
739,125 301,210 384,346 374,059 

I 
388,023 209,520 200,517 219,598 
647,317 394,517 298,405 385,365 

1914-15 
1914-15 
1910-11 
1900-01 

_ 1912-13 
1914-15 
1914.,.15 
1912-13 

43 to 49 
82 fo 84 
38 to' 48 
64 to 74 
40 to 45 

52 
52 to 60 

'46 to 59 
1---------------1----,1--------------

4,320,592 I - 1,916,570 1,934,646 2,195,447 

... 19,798,348 ,-----1-
9
-,2-0-6--,9-36-

1
-10-,-19-2-,3--2-6- -1-1-,6-52-,5-7-2----------



Areaa to be irrigated by proiected canals in the Puniab and by extensions. 

1. 2. 3. 4. 

Sutlej Valley Project (New areas) ... . .. 5,000,000 4,807,313 3,600,329 
Pjr Mahal Extension . ... '" ... . .. 38,443 36,000 24,000 

Khikhi Extension ••• ... ... . .. 20,525 17,738 12,605 

Burala Branch Extension .,. ... ... ... 173,2.11 160,000 88,750 

G!ljargola Disty. Extension ... ... . .. 11,00U 6,025 2,410 . 
N.B.-If we add total of column 6 to 

8-R Disty. Extension ... . .. '" '" 31,615 31,615 21,000 total of bottom half of column 4 
9-B. Disty. Extension ... ... ... . .. 17,000 17,MO 11;000 ~ we get 11,652,572 + 9,246,055 = 
Plot J. L. B. D. C. ... ... ... . .. 15,000 14,000 11,000 

I 
20,898,627 . acres. Say 21 milIion 

. acres. 
ThaI Canal .... ... ." . .. ... ... 4,599,739 2,596,632 2,170,000 

Haveli Project ... ... ... ... .. . 1,161,164 1,161,164 714,266 I. 
BhakraDar·Project (New area) ... ... ... 4,667,047 4,600,000 2,450,000 

I J a8s0W",r Disty. Ex~ensions ... ... '" 60,000 55,000 40,000 

Jalalpur Hydro-Electric Project ... ... . .. 167,824· 134,258 100,695 ) 
---------.----. 

TOTAL. ... . ... .. . 15,962,608· . 13,636,745 9,246;055 

. 
I GRAND T01'ALS ... ... ... 35,760,956 (say 36 millions) 18,452,991 {say·18!mjIlions to 21 millions). 

Sukkur BarrageCana.Is ... ... . .. ... 7,494,00,! 6,530,000 5,308,000· 

.Egypt and the Sudau ... ... .. .. . 8,100,000 - -.... 
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Q \ . 
. UE~TION 9.·-SoIL!!.-(1) The Improvement of soils by drainage and other 

means and the reclamation of " alkali " la~d is dealt with in paragraph 32, 
pag.e 68 onwards :of the Memorandum. ThIs paragraph shows that the Irri
gatIon Department of the Punjab has appointed a Scientific Research Officer 
lor conducting research work on problems connected with irrigation e.g. 
mov~ments o~ the water-table, variability of the subsoil, silt transport, ~ater~ 
loggmg, dram age, hydrodynamical proble!lls (page 71), lining of channels, 
etc. 

Some measures, e.g., bunds for the prevention of the erosion of the sur
face soil by flood water are mentioned in paragraph 33, page 74, onwards. 

(2) Th~ subje~t o~ water-logging of the soil is very fully dealt with in 
the PunJab ~rrIgatIOn BranC'h Paper No. 20 and its supplements. These 
papers contaIn very valuable information regarding the general principles 
that have up to date been evolved and the methods adopted. for the pre
vention of water-logging and for the treatment of water-Ioggea area. In the 
Supplement to Punjab Irrigation Bl\anch Paper No. 20 the information is 
brought still further up to date. Attached to this supplement are diagrams 
showing the rise and fall of the spring level in the Hafizabad tract on the 
Lower Ohenab Canal from the year 1902-22. The rainfall for each year has 
also been shown on these diagram8. A study of these diagrams shows that 
although the spring level is hIgh yet it ihas not been getting worse. During 
the 10 years or 50, previous to 1922, the water-table was more or less 
stationary and during the last few years prior to 1922 there was a general 
improvement. EXRctly the same conclusions can be drawn from the diagram 
of the tract near Amritsar. The spring level here, too, has been more or 
less stationary since 1895, i.e., at about 10 feet or 11 feet below natural 
surface. All diagrams show that the effect of rainfall on the spring level 
is very marked. They also show that the water-ta.ble has reached a state 
of equilibrium, i.e., under normal conditions the inflow (percolation from 
canal channels, absorption from irrigation, and rainfall) is balanced by the 
subsoil outflow and it is only in a year of abnormal rainfall when the natural 
and artificial surface drainages cannot deal with the downpour and flooding 
occurs that this balance is upset and there is a temporary rise of spring 
level. 

(3) A note on the kallm· condition of soils by Dr. P. E. Lander, Agricul
tural Chemist to the Punjab Government, is gi,oen on page 35 of the Supple
ment to the Punjab Irrigation Branch Paper No. 20. 

(4) In Appendix V of the Punjab Irrigation Branch Paper No. 20 is 
given a. synopsis of work done in water-proofing canals and the 2nd Supple
ment contains a statement showing details and conditions of all the liningso 
These papers are mentioned merely to supplement the information already 
ghoen on page 86 of the Memorandum. 

(5) Another measure which is being adopted in ord?r to minimise water
logging by reducing the seepage t~rough canal banks IS to lowe~ the bed of 
main canals by cuttin,g down the SIlls of falls. The channels WhICh are thus 
left Ullcommanded by the lowering of the main canal are to be fed by means 
of bydrautomats, hydropuloors, ej~ctors, or b;r Sir Ganga Ram's pate~t 
ihvdraulic lift irrigator. The question as to w·hll;,h of these patent automatIC" 
lift machines should be adopted is still under consideration. Probably each 
will be given a trial liS there are many canal falls where they could be 
utilised. Thev can also be used as automatic pumps for draining water
logged areas .• 

(6) T.here iN a large area (about 100,000 acres) of what is called "bar~" 
soil on the Lower Bari Deab 'Canal, and about two y?ars ago the PunJab 
Departmr,nt of Agriculture devised a scheme of operatI?nS for the. reclama
tion of the bara land and the scheme has now been put Into operatIOn. Th& 
first method advocat~ was based on the principle of washing the salts from 

Mr. W. P. Sangster.' 
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the '3Oil into ,the subB?i!. The first efforts were not' very successful owing 
to th" peculIar condItIOns of the soil, but the experiments are being 
repeated: ~ all the methods of reclamation yet tried applications of sand, 
five or 81X mches deep, have given the best result. This method however 
is not u?-iversally applicable as the quantity o~ sand available is ve~y limited: 
unle~ It can be ~ransported from great dIstances, which is out of the 
q,uesbo? !lara solis treated with powdered gypsum slowly become amenable 
to cultIvatIon. The expense of this method, however, is beyond ordinary 
cultivators. Ordinary cultivation versus deep cultivation by means of steam 
tackle have been tried. Results are in favour of deep cultivation. Afforest
ation as a meaus of reclamation is a1.-.o being tried. The Forest Department 
is ad\'ising and assisting the Agricultural Department in this. 

(7) Bara Boils and inferior lands on the Lower Bari Doab Canal are 
also being granted to certain persons of the peasant class on certain favour
aLle conditions in order that they might become the means of reclaiming 
these tracts. One of the conditions for the grant of an area of inferior 
Jand is that after a certain number of years, if the land has been brought 
up to a certain standard of productivity, the tenant may become proprietor 
of hall the area reclaimed on certain favourable terms. If a tenant succeeds 
in reclaiming bara land he may, on certain favourable terms, after a 
~ertain number of years, become the proprietor of the whole area reclaimed. 

QUESTION 10.-FBRTILJRERs.-One method employed in the Punjab to dis
courage the practice of using cow-dung as fuel is mentioned on page 18B 
of the· Memorandllm. Large canal areas have been taken up for irrigated 
forest plantations to provide sources of wood supply for fuel so that the 
people may be induced to take to burning firewood instead of cattle-dung. 

In addition to these irrigated plantations which are managed by the Forest 
Department, there are large areas of canal plantations and many hundreds 
of miles of canal avenues along all the irrigation channels managed by tlie 
Canal Department. T'he total receipts from the Canal Department planta
tions in the Punjab during 1924-25 amounted to Rs.1,15,431. It has recently 
been decided to ask for the services of a Forest Officer from the Forest 
Department to inspect the Canal Department plantations and advise on the 
best methods of afforestation. 

QUESTION lB.-ANIMAL HUSBANDRY.-As regards (d), viz., practical methods 
of supplementing fodder supplies, it may be mentioned that, wherever 
feasible, canal banks are always let out for grazing and judging by the 
.demand for grazing leases oil canal banks, it may be concluded that this 
method of pro\'iding fodder sllpplies for village cattle is keenly appreciated. 
'The grazing leases on canal banks in the Punjab produce an ann~al 
jncome of approximately &.40,000. Tihe length of channels in operatIOn 
.at the ~nd of March, 1925, was 19,814 miles, viz., 4,314 miles of main canals 
.and branch canals, and 15,500 miles of distributaries. 

QUFSTION 18.-AGRICULTURAJ. LABOUR.-The measures· taken in the PUl'j~b 
-to attract agricultural labour from areas in which ~here was II: surplus to 
areas in which large tracts of culturable land reniameduncultlvated were 
-to give grants of land to ~ettlers from, coD:gested distr~cts. All. Government 
waste lands which became fit for cultIvatIOn by the mtroductlon of canal 
irrigation were brought under a scheme of colonisatio~. .The grants took 
various forms; some whole villages were let out tocapltallSts on paymeni, 
..other$ were "ranted to persons who deserved well of Government; more 
usually how:ver separate plots in each village were granted &n,d the 
grante~s were required to take up residence and build hoUBeS on a s~te set 
.apart for the purpose. In the first instance grantees after a _ perIod of 
probation were usually given rights of occupancy tenants h<;>ldmg under 
~".ernment, various conditions being attached to the tenanCIes, e.g., the 
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l.'OnditlOns of permanent residenoe, and of cultivating the land allotted~ 
Other. conditions in . Eome cases were the keeping of brood-mares for horse
breedlDg, the breeding of camels; of mules; and of cattle the introduction 
of s~ientific methods of ~griculture, the cul~ivation of Buperior varieties of 
part~cula.r c~ops, the mamtenance of nUrSe!les,' or planting trees, the- pro
ductIOn of Improved seeds, etc. In all villages a certain area remained 
unallotted and was retained by Government to be utilised as grazing grounds, 
or for some other common purposes. Some recent grants made for cattIe
breeding are mentioned on page 265 of the Memorandum. Also grants have 
been made in recent years to certain persons of the peasant class on the 
Lower Bari Doab Canal on the condition, among others, that they brought 
a certain area of baTa and inferior lands up to a oertain standard of 
producthity. Grants have also been made to criminal tribes. (Statements 
of conditions applicable to all classes of tenants are given in Chapter vn 
of Volume II of the Punjab Colony Manual.) 

QUE!tTION 19.--FoREsTs.-The problem of the suppiy of firewood in rural 
areas has been solved by instituting irrigated plantations in the canal areas. 
These -irrigated plantations have already been mentioned In answer to 
Quest.ion 10-Fertilisers-and are further referred. to on page 186 of the 
Memorandum. . . 

QUESTION 26.--8TATIsTIcs • ..."...The methods of ascertaining areas under culti
Yation and crops are referred to in paragraph 31,: page 63, onwards of the 
Memorandum. There was a retrenchment proposal in 1922 to revive the 
idea of amalgamating canal and revenue patwari.!. This question first arose 
in 1910 and was fully considered during the following years until 1919 by 
a large number of revenue and irrigation officers of rank and experience. 
During that period several conferences were held, and during 1917 and 
1918 practical experiments of such amalgamation were made over consider
able areas on the Jhelum and Chenab Canals. 

There was an idea that unification would be feasible and result in (1) 
removal of duplication of wOrk, (2) reduction of establishment and expense; 
(3) reduction of the number of petty officials who are said to prey upon 
irrigators. . 

As regards (1) the experiments showed conclu,sively that the work per
formed by both kinds of pat1lJans could not be performed by one official. The 
two duties are quite different· and performed with entirely different objects. 
In the olle case distribution of canal water has to be measured and recorded; 
this duty must be done promptly and rapidly; -the official in charge of it has 
to be ooiltinualJy on the spot and on the alert; his time is fully occupied. In 
the other case, that of the revenue patu:ari, the whole idea is the correct 
maintenanoe of the land records which have been built up during the past 
fifty years for the primary purposes of assessment of land revenue and for 
the recording of rights of landlords and tenants. The official who is occupied 
ill this complicated work could not possibly devote time _to the measure
ment of clistribution of water. The ollly way in which the duties may seem 
to overlap is in crop inspections; but these are, and must be, different for 
the canal and revenue patwa";8. The whole object of the irrigation inspec
tion is to discover the amount of water supplied and the amount of rate 
recoverable and amount of rate which may be remitted on account of short 
supply; that of the revenue inspection on the ~ther h~n~. relates to the 
various kinds of crops sown and han'ested, their conditIOn, reasons for 
failure, questions regarding tenure and cul~i:vation and other matters ~ll 
required' for the purposes of s~ttIemellt, deciSion of ren~ and ~evenue sUits 
and "ther matters connected With the welfare of the agrICulturiSts. . 

It is therefore a fallacy to believe .that there is duplication of w~r~. 
AI! for (2) the experime~ts showed ~hat ~he time of b~th patwans IS fully 

occupied and that, even If such umficabon were pOSSible, the number of 
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officials could only he reduced to a small extent. It was however found that 
~u,pervi~ion by (a) the C!lnal or ,Revenue Department alone, or (b) both 
JOlUtly u: ,out of the qu~tlon. for It create.~ endless difficulties and friction. 

Regal'QlUg (3), even If the number of petty officials were reduced this 
wo~ld make, n? ~i.ffe!ence in the ~m~unt extorted but would merely mean 
an, IDerease l.n dh~lt Income to the Individuals. The proper way to, deal with 
thlA matter, IS to Induce t~e people to combine in a correct manner lJgainst 
such extortion and to pUUlsh severely those who are found guilty, It is in 
fact a matter which the people themselves must take in hand. A mere 
red uction of officials has ,nothing whatever to do with, it. 

Finally, both the Financial Commissioners and the Chief Engineers and 
the Lieut.-Governor deCided that the proposal must be definitely abandoned 
lIS impracticable. 

Later a resolution was passed in the Punjab Legislative Coun<:il that a 
new experiment of amalgamating canal and revenue patwaris should be 
tried in the Western Jumna canal area. This experiment is still in 
progress. 

Oral Evidence. 

40,112. The Chair1ll.an: Mr. Sangster, you are Chief Engineer of Irrigation 
Works, Punjab?-Yes. 

40,113. We have been lucky enough to find you in these parts and so' we 
hal-e asked you to come before us. The Commission has read your very 
interesting note which, when read in conjunction with the other memo
randum provided for the Commission by the Punjab oflioers, gives, I think, 
a very complete picture of the particular questions with which memo
randum deals. I shOUld like to ask you' and some officers in the Punjab 
80me more detailed questions when we come to your province on our inquiry. 
But there are one or two general points which I should like to ask and 
ailio one or two points of detail. I ilee that you are strongly of opinion 
that the' exisit>nce of a strong central control !has in the past been of the 
ntmost value to irrigation in IndiaP-Yes., 

40,11~. Then I notice on page 2 the following statement: "It is under
stood that the Government of India have also under their consideration 
a proposal to establish an Irrigation 'Board before which all schemes 
submitted to the Government of India would be laid." Then you go 
on to discuss the proposal in a little more detail. You do not say 
Whether you approve of tbat proposal?-Yes, I approve of it. In fact, the 
LOt'al Government has already approved of it. 

40,115. Your own view ,is that it is very necessary?-Yes. May I 
explain an instance. Some of our schemes which are awaiting sanction are 
JlUng up because apparently there is no one with the Government of India 
to gh-e technical advice at present. We have got several big schemes i~ 
the Punjab awaiting sanction. :We cannot get sanction apparently until 
-something like an Irrigation Board is established. 

40,116. You are feeling the lack of somebody capable of adjusting the 
-differences between province and provinceP--Quite so. 

40,111. Now, just one or two. points in. connection with ~our note of 
-evidence. I think the CommisSIOn would llke to hear anythmg that you 
may care to say amplifying the views set down i~ the two. documents upon 
the question of the advantages of the volumetric as agamst the .acreage 
method of charge for water. Do you yourself fully endorse the, VIews set 
out in the Punjab ,Memoranduml'-Those are my own personal VIew~ prac
ticany as put in in this memorandum. They are not, perhaps, the views of 
-the Local Government but they are my own views practically. 



12 

40,118. Do you know personally any intelligent landlords or cultivators who 
would prefer the volumetric system of charge?-We have already several big 
landlords and estate managers who are taking wa1;er now on a volumetric 
system. Our Minister for Agriculture in the Punjab is taking it on a 
volumetric system in his estate from one of the canals. There are several 
other large landowners on the same canal who are taking water on that 
system. 

40,119. As you are aware, irrigaMon charges are outside our terms of 
reference, but r should like to know what "is. your view as to the relative 
economic advantage from the users' point of view. Is it possible for the 
cultivator to get more value for his money under the volumetric system?
In some cases it is, but i.n the majority of cases, where we have small farmers 
in the Punjab, it is not to their advantage to take canal water on the 
volumetric system, because, as I have explained in the memorandum, the 
small farmer is only a small sl18reliolder on a water-course and he would 
be dominated by the large shareholders and would not probably get his own 
share. But on the acreage system, it is part of the canal officers' business 
t() see that every shareholder gets his share. We have nothing to do wit"h 
shares under the volumetric system. 

40,120. A small cultivator in an irrigated area. who is getting his water on 
the acreage basis has to take his water when he can get it, has henot?-On 
the acreage system there is a cut-and-dried time-table according to which 
he gets his share. 

40,121. If he wa.nts to have water at all he has to have it on that time
table?-Yes. 

40,122. On the volumetric system, a large landholder can turn the water 
on when he wishes and can turn it off when he so wishes ?--Quite so; he has 
entire control of all the water in the water-course. It genera.lly happens that 
he has tenlants all over the _ter-course and he has to have some kind of 
time-table for the various tenantsr 

40,123. It is possible that the tenants in their turn may have to take their 
water at a time when it suits the landlord to have it?-Yes, if a lanidowner, 
for ill6tanoo, is cultivating ,a certain portion of the loa.nd on the water-course 
himself, he might at times desire to take water for his own fields at the 
expense of his tenants. 

40,124. Then, if you ca.n--conceive of a commanded area cultivated by a. 
number of farmers each one of them having holdings of not less than 150 to 
200 aeres, such 8. district would· present no difficulties for the volumetric 
system, would it? It is the smallness o.f the holdings that gives the pre
ponderating advantage to the acreage system, is not it?-Practically yes. 
Anv landholder who has enough of land to comprise one water-course, that 
is ~ne outlet, can have the volumetric system quite well, only he wouEd have 
to be responsible for the distribution of the water among his own Joabourers. 

40,125. Sir Ganga Ram: I like the volumetric system and I Wl8Ilted it for 
my own estate. When I asked Mr. Sangster to give me 2"5 cusecs he said 
he could not. Will you kindly put that question to the witness? 

The Chai1"man: I am afraid I do not know the circumstances. I do not. 
wish to tread oil ground with which I am not familiar. 

40,126. Do you think that the possibility of conserving _.ter for the lower 
levels of a commanded area by irrigating the higher levels of such commanded. 
area and ronstructing a tube well, offers jmportant possibilities· in some 
districts?-'Vhereyer you can irrigate land by flow, it is the most economical 
w.ay o.f idoing it. You would only think o.f irriga.ting by wells where you 
could not get canal 'lV'ater to flow on to ~t. 

40,127. Are there no cases in which if you had more water at the lower 
levels you could (!ommand 1\ larger areaP-Not in the Punjab. 

That of ('ourse meets my point at once. 

Mr. W. P. Sangster. 
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40,128. Have YOll come on the technical side to the ideal tube well. and 
stra.iner P Have you got the ideal apparatus P-Not yet, they are still being 
experimented on. The great trouble is that the spaces get choked up and 
we have not solved that problem yet. We are still working at it.· The 
latest strainer th&t has been developed by one of our workshop super
intendents is one which can be mechanically cleaned while it is down in t'he 
ground but th&t is only in an experimental stage. 1£ it proves to be a 
success, it will be a great advance. 

40,129. Then one of the difliculties is the blocking of the interstices in the 
strainerP-Yes. 

40,130. Is one of the di1liculties in tube well engineering the foot that the 
sand in the water-bearing strata comes through the strainer into the tube 
and finally leaves a. cavity into which the upper strnta colla-pseP-The diffi
culty reo,lly is not that the sand gets .in through the interstioes of the 
strainer but that the interstioes get blocked up by some chemical formation. 

40,131. Dr. HydeT: Is it calciu\.D carbonateP-A sort of lime formation 
whiCh closes up the space and the amount of W&ter delivered by the tube 
will gnulually diminish. 

40,132. The ma.in purpose of the tube &nd strainer is to meet the difficulty 
I have described, and it has overcoma itP~It does keep out the sand. 

40,133. In your long experience do you feel yourself that the liaison between. 
the Agricultural Department, the Forest Department ,and your own depart
ment is sufficient?-Yes, quite; we C<H>perate wherever possible. There has 
never been any difficulty at all. One recent development, for instance, is 
that the Agricultural Department have come to us for several of our engin
eering shff. They cannot go to the open market for them; they have to 
come to us because we alone have ~xperienced men. In the same way wi1ili 
the Forest Department, we have a good many dealings with them over their 
irrigated plantations. ,-

40,134. So that it is true to say that there is, symp'athetic inter-actio~ 
between the departments P-<Certa.inly. 

40,135. Is that inter-action do you think as elastic in all directions as it 
might be? However muCh goodwill there may be, do you think the practice 
is sufficiently elastic ?-I think so; I have never heard of any suggestions 88 

to any improvement that can be made in the relations between the depart
mente. 

40,136. Do you as a department frequently receive representations from the 
Agricultural Department bringing forward point9 of difficulty which culti
vators have met with?-Yes, we frequently get communications from them 
and we always try our best to help them as muoh as possible. 

40,137. So that you can confidently say that you do not think ,there is any 
ground for Fha charge which is sometimea levelled that the Irrigation De
partment is concerned more with the s&le of water than wiiJh the ,a,dvance
ment of the prosperity of the agriculturistsP-No, I do not think ,there is 
any ground for any charge of that kind. I do not think the Agricultural 
Department would complain of any want of co-operation at all. 

40,138. In tbis new 'and most important area which you are about to 
irrigate in the Punjab, as regards a great part, of it there is no populatio.n 
at present (.'0 the land, at all, is therei'-You refer, I suppose, to IWh&t lS 

called the Nilibar, the next' area which is going to be colonised; at present 
it is practically a bare desert with practically no population. 

40,139. Do you ,know whether there Jul.s been any proposal that '8.B tenant9 
oome in to occupy and, cultivate this 'land which, is going to be cu.ltur&ble 
for the first time those tenants should be bound lD the matter for lDstence 
of rotation of crops, the planti!1g of oertain varieti~ and man,!,rit.tg-in fac~ 
the rules of husbandry that we are oocustomed to lD Great Brltam?-Noj 1 
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think as far as I know· none of the new leases will have any conditions of 
that kind. 

40,140. I am'~s~ing for information: do you think ,that ~uch leases might 
well. havt; reetnctions of that sortP-In a certain area it would be quite 
feasible; It probahly .wou~d not be feasible ~ .have it over the greater part 
9f the area because It might mean a restnctlon or a decrease of the price 
fetch~d for' the ·land and we depend on the price that the land fetches to a 
certam extent to finance our schemes; if you imposed any strict conditions 
of that kind. you would get a lower price probably.. . . 

40,141. Are you confi,dent on that pointP-I should think it would probably 
have that. effect in certain areas.ilhere is a large canal in the Punjab, 
-the Lower .Bari Daab Canal, which has a large area of inferior soil; leases 
:are given there on very generous terms to anyone who will come and take 
IIp blocks.of this inferior soil. I!Jld rec~aim it. In fact on the worst soil if a 
man reclaims it he gets proprietary rights over it; and on land which is 

:not quite so bad he can get. proprietary rights on. half .the area he reclaims. 
'Of course that is land. for. Which ~we would not in any case, as it. stands at 
present, get a very high price in the open market .. 
. 40,142. But on my original point: you are of course perfectly familiar with 
the f~ct that j.n> order t~ obtain value fOJ' quality it is necessary to market a 
c;ertain volume together. It is very difficult to obtain value for quality if 
you are seIling a small.amount of produce at a time, is it notP-Yes; you 
mean that the tenant would. have to observe a certain rotatioDi of crops or 
grow certain crops P . 
. 40,143. If you imagine yourself to ~. _ prospective tenant on such land 
determined ·togrow the best cotton or the best wheat, would not that land 
attract 'you more by reasoll 'of the fact that your neighbours were bound to 
grow the best varieties rather than that they should be allowed to grow 'the 
poorer varieties and leave you with only the produce of your own farm of 
the higher quality?-Yes, undoubtedly; it is one of the troubles; that the 
cultivators 'do not at present go il~ for the best kind of crops or the most 
favourable crops. ' 

,40,144. Have I not sucoeeded at all in shaking your conviction that reason
able restrictions in leases would not 'reduce the attraction to prospective 
tenantsP-Yes; I admit you have shaken my opinion; but I do not think it 
would be quite EIO easy to convince the intending purchaser. 

40,145. Mr. Kamat: You have suggested that irrigation should remain a 
centralised I'Ubject with the Government of IndiaP-Only to a certain extent; 
it should only be to the extent that there should be a liaison officer who would 
be able to go round a.n the Provinces I8.Ild help towards co-operwtion. 

40,146. EJroept for that you would be agreeable if irrigation were a 
~ransferred. subject in the Provinces, as it is so closely allied to agriculture P 
-It is practically Transferred at the present time, is it not? 

40,147. It is at present a Central subjectP-IrrigationP Not in the 
PU'njab: it is Transferred to Loeal Governments; but with Local Govern
ments it is a reserved subject. 

40,148. I beg your pardon: it is a reserved subject. Would you make i~ a 
Transferred subject, that is what I am asking P-No, I think not. I t~mk 
it should remain reserved in the Local Governments: especially in a provmce 
like the Punjab where there is so much at stake. Irrigation is such a 
tremendous thing in the Punjab that the Punjab Government "'would 'have 
to keep it reserved, I think. 

40,149. Bearing in mind thatagl'iculture depends a great deal on. irr!ga
tion, both irrigation schemes :lnd distribution of water;. wh~t obJectIOns 
have you in view if irrigation were also III Trlllnsferred sU~Ject m the ha~ds 
Df'a Minister for Agriculture instead of ~ Reserved subJect P ~t d~ffi
culties do you apprehend P-The greatest dlfficulty wou,ld be the engmeerlllg 
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staff: if it is Reserved in the Local Goyernment, as at pr6stSnt,. it is. an, 
all-India senTiI'-6: if it were Transferl'ed to the Local Goverllltlents.it WQU).d', 
be a provincialised service and you would not get good enoughn;leni~~ my' 
opinion, to run such al) erlOrmollS propo!!it~on as irrigation in",th~"P1,i.nj6.lJ~' 

40,150, So it is purely from the point of view of the,~J;'v.i~t:hat youse~' 
difficulty; can you not oounterbnlancethat difficulty-by the. convenience:of" 
the agricultural populationP~I do not admit that there isaiiy hiconve.nience' 
to tilem under the present system. ' .. '. , , 

40,151. Is, there a' fairiy good amount ~f oo:operatiori.;betw'een the' I~riga
tion Officers and the Agricultural Officeni so'far as the'distributiQI;l of water 
is concerned P-Absolutely entire co-operation; I think there are "no hitches 
of any kind whatev'er. ' 

40,152. With'regard to this acreage system of distribution of water, have 
you tried co-operative methods whereby the irrigators get their own water 
by oo-operation between themselvl's?-No,- we have not; we have offered 'it 
to people to take it on those terms;' but none of. them have' eVl}r c.ome 
forward; for instance the, volumetric system is practically that; the, share", 
holders would have to co-operate together and come and ask for a volumetric: 
supply. ID no case have werefueed it. 

40,153. The volumetric system is of recent introduction, is it not?-l'es; 
it is only possible to' introduce it because of the introduction of our latest 
kind of module; what we call t,he adjustable proportional moo)lle,' 

40,154. Before that, you offered to distribute water' to villages on the 00-
opera.tive system if they chose, to have it .but they refusedP-Quite tID; we 
could never persuade any group of villagers Or any group of men to take it 
up. . 

40,155. Is this volumetric system popular?~No, it is not; it is still open 
to offers but no one comes. ' 

40,156. So it is unpopular; is' it very costly to introduce the meters ?-No; 
we are introducing them in any case as a matter of demonstration. 

40,157. It does 110t involve any high initialcostP-No extra cost. 
40,158. Mr. Calvert: With reference to the question just asked by my 

colleague, IS it not true that you have expressed your willingness to supply 
waJter on the volumetric system to any co-operative society formed for that 
purpose P-Yes. . 

40,159. And the difficulty was that in a oo-operative system membership is 
voluntary, whereas, having got your outlet, the taking of water from that 
outlet is pra.ctically compulsory; that is to say, if there a,re 29 irrigators to 
an outlet all those 29 irrigators would have ,to become members of the co
operative BOciety or you must abandon the ideaP-All the irrigators of that 
outlet must belong to the society. You oould not have some not belonging 
to the sociE'ty. ' 

40,160. Now, just to give us some idea for comparison with other systelD8 
of irrigation, can you give a roughfigirrefor J;'h~ capital cost of . irrigation 
works per acre irrigated?~No, I am afraid I.eannot 'give that; leould send 
you the figures later. ' 

The ChaiTmMI,: Would you li~ th~t' sent, Mr. CalvertP 
40,161. Mr. Calvert: Perhaps he might take my figures, Sir. Is it corre~t 

or not that ~t iHRs.22'8 ,per acre irrigated!' Is it roughly correctP-That 18 

the capital cQSt P . ' 
40,162. That is your eap~tal outlay d.ivi~ed by the a~e~ irrigated, 25'8 

crores capital outlay divided by the area IrrIgated 1~'78 mllhon acresP-Tha~ 
is probably quite correct; it is only & case of workIng out the figures. 

Sir Thomas Middleton: Is that for the Punjab'? . 
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40,163. M~. Oalvert:. Y':8' And your. establishn:ent charges work out 
about Rs.2·/7 per al)re Irngated ?-That IS the entire cost of maintenance 
and repairs, as we call it;· per acre. It is much less than that on some canals' 
it is only about Re. 1-8 per acre; of course there are the interest charg~ 
to be added; and that might bring it to Rs.2-8 per acre perhaps, 

40,164. And your water-rates work out to Rs.3-7 per acre?-Yes probably 
a little more now since we raised the water-rates. ' 

40,165. The Ohairmanr,: Would you like to send those figure in?-Yes' 1 
will have them worked out again just to oorroborate your figures perhapS: 

40,166. Mr. Oalvert: You hav~ recently in the Punjab started a research 
section P-Yes. 

40,167. The United Provinces propose to have what they call a research 
division with an Irrigation Research Officer. Would not that be dealing with 
very similar problemsP-Probably exactly the same problems. 

40,168. & you would feel inclined to suggest that this should be an Imperial 
oquestionP-Yes; it should be Imperial; there should be a Central department 
for research as well as a Provincial department; we must still have our 
provincial research department, I think; but there Should in addition be 
some Contral department which would help to co-ordinate all the work which 
the different provinces are do~ng. But I think we should still have our Pro
vincial department separate, because we probably have a few problems whidh. 
axe peculiar to the Punjab. Other Provinces would probably have a few 
problems which are peculiar to their .own province, so that there must be 
'Separate Provincial departments for research. At the same time, I think 
there should be a Central controlling authority of some kind. 

'40,169. Mr. Oal1·ert: Now, there is some misunderstanding in some of the 
provincial memoranda about the kiari system in. the Punjab. Could you 
explain to the Royal Commission exactly what your kiari system is? You 
say there is a rule whereby a cultivator must arrange his field in a rectangle, 
otherwise you do not give him water P-Yes; but I think that is not t'be 
exact wording. There is nothing about a rectangle in the rule. It can be 
any shape but the area is restricted.· In· fact, the Northern India Canal Act 
lays down that a field must be properly prepared. That is all it says. In 
the rule under the Act, it says it must be divided into compartments not 
greater than a certain area and that each compartment must be fed from a 
central channeL That is all it says. It does not say anything about the 
shape of the areas, but it restricts the areas of the compartments. And 
another proviso is that there must be a channel feeding each compartment, 
meaning that you cannot fill one compartment from another compartment. 
But we Ihave not been enforcing this rule much in reoent years. We prefer 
now not to enforce that rule very strictly. In fact, we seldom do enforce it. 
The object" of that rule was to get the people to economise in water. W'e 
have preferred in recent years to adopt other methods of making them 
economise, such as for instance, by instituting the latest kind of outlet and 
the latest kind of meters on our distributary channels and by that means 
we can ensure a. more accurate supply of each outlet. If we a.re sure that 
no outlet is getting more than its designed supply, we do not need to worry 
about what they are doing with the water. The supply that we allow is so 
limited that really they are forced theIllB6lves to exercise as much economy 
as possible. 

40,170. That is to say that when the question of waste of water comet> up, 
the outlet with '11. fixed discharge is a better implement than the compulsory 
kiari system?-Yes. For instance, if you saw a lot of waste of water going 
on in any particular area, you would at once go and examine the outlet and 
take a. discharge and see whether it was discharging its designed supply or 
not. If it was discharging more than its designed supply you would say, 
" That is the reason; he has got too much water and he is wasting it." But 

Jrl \1'. 1'. Sallgst~r. 
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if it was not discharging more than its designed supply, you would leav~ it 
alone. 

There must be something wrong with the mentality of the cultivator, and 
you would not interfere with itP-We think this is the better way, namely, 
t() aim at accuracies of discharge. 

40,171. In the Madras memorandum, it says: .. In the Punjab a system 
of kiaris is adopted. Under this every ryot must parcel out his holding 
into rectangular plots whose dimensions are dependent on "the discharge 
from the pipe or sluice." That is not quite correctP-It is if you go by the 
actual letter of the rule under the Canal Act. "But we do not enforce it. 
There is a penalty attached, but we never enforce that penalty chiefly 
because it leads to corruption. It is a temptation towards corruption among 
the lower-paid staff. That is really why we do not enforce it very strictly. 

40,172. Now, a very different question: I understand that later on in our 
inquiry we shall have put before us this question of elevators, and the success 
of the elevator will depend to some extent upon the increased outturn of 
such crops as wheat. I gather that on your old established canals there is 
no increase in the acreage under irrigated wheatP-No, in fact; there has 
been a decrease recently because of the increase of cotton. Cotton is becoming 
more popular and more cotton is being cultivated, apparently at the expense 
of wheat. 

40,173. Then on the new canals do you anticipate a larger acreage under 
irrigated wheatP-I think the proportion will probably be much the same as 
it is on other canals. In the new areas it will be much the same as in the 
other canals and, as I say, there is a tendency now to decrease wheat and 
increase cotton. There will probably be the same tendency on the new canals, 
but it all depends on what the price of cotton is going to be and the' price 
of wheat. The areas vary according to the price we find. 

40,174. I hope you will stop me, if you think this question is not quite 
right, as regards this trouble with the Bombay Government, is it entirely 
due to the fact that the Bombay Government will not accept the results of 
observations of discharges put forward by the Punjab engineersP-Pre
sumably that must be the explanation. We in the Punjab do not know what 
the explanation is. All we know is that, when we apply to the Government 
of India to send a reminder, ail they reply is that they cannot get a reply 
out of the Bombay Government on this question. The Bombay Government 
apparently have not yet oommitted themselves to any reply. 

40,175. You have had regular discharges taken of all the Punjab rivers? 
-Yea. 

40,176. And in the opinion of the Punjab engineers there is an ample 
supply for both the Punjab and BombayP---,Ample. I have got diagrams 
here to prove it. 

40,177. Sir Henry Lwwrence: In regard to this volumetric system, I under
stand that it has only been introduced quite recently. Could you tell us 
when it was introducedP-About five or six years ago, I think. 

40,178. And how many acres roughly are cultivated on any outlet on 
which you have introduced this module ?-The average' is about 700 acres. 
That is the average acreage for which we give one outlet, some are smaller, 
some are bigger. Some might be as big as 1,500 acres and some as small 
as 400 acres. But the average, the ideal size that we try to design for, is 
700 or BOO acres for each outlet. 

40,179. What would be the smallest area on which it would be po~sible to 
introduce such a moduleP-Wie would not like to do it on anythmg less 
than about BOO acres. 

40,180. That means that a considerable number of cultivators must be on 
that particular outletP-Yes. 
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, 40,18I.You very seldom find 800 acres ili'the hands of one manP.:-They' 
are nearly all small' holders, so that you might have twenty or thirty share-' 
holders ,even on an 800 acre outlet.- '" 

40,182. And on'ce the water passes 'that ~odule, yoil 'arC! not furth~.r con~' 
cerned with its distributionP-No, except that when the shareholders apply 
to us we make out 'a'time-table for' them according to the area of each 
shareholder. 'They are supposed ,to make the time-table themselves, but if 
they cannot agree among themselves they are allowed to come to Uil and it 
is our duty ta niake a time-table for them. " , 

, 40,183. And is the~e any perso,Q or body with authority to enforce that 
distribution P-Oh, yes. They can make a case in court if anyone breaks 
through, that time-table. 

40,184. But is there' 'a panchayat or one of your officers who is authorised 
,to see to itP-Well, up till recently, all canal officers had magisterial powers 
and could try these cases themselves. Unfortunately (in our opinion) these 
magisterial powers have been taken away from canal officers' and the cases 
ha ve to go to the local magistrates. " . . , 

40,HI5., So 'it is only by recourse, to the criminal court that this fair dis-
tribution (Jan be enforcedP-Yes. ' 

40,186. And that, I take it, is not very popularP-Going to court,about it. 
is not popular. It has become much less popula.r now since the magisterial 
powers of canal officers have been takeri away. 'Formerly it was quite con
venient for a man to go to the nearest canal officer and get his case tried 
in a summary manner. Now he cannot get that done. He has to go to the 
headquarters, probably, of the district. He may have to wait for weeks, 
and months perhaps; before his case can come on. ' , 

40,187. Dol understand you to say that this module was only introduced 
on the application of a body of cultivatorsP-No; we are gradually intro-
ducing it all over,in any case,as a matter of administration. ' 

'40,188. And e'ntirely at your discretionP-We would do it all immediately 
if it were feasible. But financially it is not feasible to do it all at once. 
We have to do it gradually. And then you cannot do it in the middle of the 
crop. You have to wait probably till the end of the crop to make any change. 

40,~89. Does it cost some money to install itP-Only about &.150 or so 
for' each outlet. -

40,190. Is it lIable to mallipulatJonP~That is the gl-eat point about the 
latest module which we have introduced. It has beaten all other modules 
in that respect, in that it cannot be interfered with by the zamindar. That, 
is one of the greatest points about it. 

40,191. They cannot pull out a brick here and make a'little cut under-, 
neath or resort to any of the favourite devices of landholders to get more 
waterP-It is not, in the first place, easy to interfere with it. It would 
have to be some very elaborate alteration which would be at once noticeable. 
It cannot be 'done surreptitiously. 

lIlr. Calverf: The proof of deliberate interference would be perfect. 
40,192. Sir Henry Lawren.ce: It would be 'very difficult to find out who 

has done itP-We would fine the whole village. 
40,193.1 am much interested in this, because I was told by the Sind 

engineers that they could not find a module that would. be proof against 
fraud. What is the name of your module,P-We cap' it A.P.M., i.e., 
Adjustable Proportional Module, and one of the pamphlets which I have 
handed to the Secretary of' the Commission descdbes that module. "No. 26t 
I·think it is, and 26A.' , • 

40,194. Sir. Ganga Ram: You reduced the water lately all round on ,th~ 
basis that people should not get more than 75 per ~ent. Is" that l'ightP-:1 
75 per cent. is the basis on which we now give the' water. 

Mr. W. P. Sangs,ter. 
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. 40,195. That gives the delta during the khanl of .36" and in the rabi 12" 
is that right?-Yes." - .' ',' , 

40,196. You do not go beyond the formula allowed, and that is ~hy this 
is not favoured by the large landholders. There is no elasticity about, it?-
We cannot give more than that allowance -

,40,197. That is the ,reason why it 'is unpopular'? I mean tc> say, there 
are advantages in the other system, while there is no elasticity in this, It 
will become too rigid?-There is not enough water to go round as it is. 

40,198. Do you think this is the best form of ~utlet to protect the i-ights 
of people at the tail end?-That is one of the great advantages of this new 
outlet. 

40,199. Do you know whether in the other provinces they have got a 
similar outlet?-No, I cannot say. 

40,200. That is exactly the reason why there should 00', some central 
control over the design of outlets~ Do not Y()U think 8O?-I quite agree 
that it is one of the reasons why there should be a strong central control 
of some kind. ' 

40,201. In distributing water,or at least in 'designing the quantity of 
water, how much do you allow for the distance or the land from the outlet; 
how much, that is, do you allow for absorption P-We. do 'not make any 
allowance at all. All we are concerned with' is the amount at 'the outlet 
itself. 

40,202 Suppose the land is about three miles away from the outlet. Will 
you not give a little water for absorption?-No, because we design all our 
systems m such a manner that no water-course is mOre' than- three miles 
long from the cutiet to the furthest field. 

40,203. In that case, the man whose land is just near the outlet would 
be at an advantage a.s compared with the man whose land is further away? 
-No, because he gets a shorter time than the others. 

40,204. That is only in the case of small landholders, but supposing one 
has an area of 800 acres about three miles away, what would you do?
We do not make any difference on, that account. 

40,205. You have a regular time-table. showing the delta required for 
maturing each cropP-We have statistics which we have obtained by 
experiments. 

40,206. Have you got a time-table about the number of waterings required 
for different kinds of crops? I know the Agricultural Department have not 
done that yeH-Yes, we have done it; we have a table showing the number 
of waterings required for crops. I have a whole' . lot of -papers with me 
showing that. 

40,207. Is there any difference of opinion· beiween the Bombay engineers 
and yourself regarding the delta of water required for rice?-Yes, there are 
differences of opinion. 

40,208. It is a very. substantial difference of opinion, is it notP-Not so 
very much. 

40,209. It is on that ground, I suppose, that they made the requirement 
much more than we do P-They ask for more than what we think is necessary, 
but we are not going to fight them on that point. We do not wish to quarrel 
with them on that point at all. We are quite prepared to 'give them what 
they want, because we maintain there is enough water even to .give them all 
that they demand. 

40,210. Out of the delta of 3' 6", how much do you allow for evaporation 
due to the heat of the sun and how much do you think goes under the soil 
and how much is absorbed by the cropP-I think I have' given that in 
paragraph 7. 
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40,211. The Chairman.: I think those things are given in the note, Slr 
Ganga Ram. 

The Witness: Evaporation, I have said, is less than one-tenth of the 
amount of absorption, so that we take them both together. 

40,212. Sir Ganga Ram,: You admit that canal irrigation brings the subsoil 
up? But at what point does it go into the river? Will it go on increasing? 
-No, it comes to a state of equilibrium. 

40,213. At what depth?-At a depth of about ten or twelve feet. 
40,214. It will not go beyond that?-Except in some exceptional places. 
40,215. Has that been established by research?-I think I have mentioned 

that somewhere. 
40,218. What encouragement do you give to the zamindars for keeping 

their water-courses clean and less absorptive and vice versa? Do you give 
them a more liberal quantity of water, or do you penalise those who do not 
keep their water-courses clean?-If we find them wasting water, we do not 
give them kharaba. 

40,217. For instance, a man who does not keep his water-courses clean 
might claim kharaba for his bad crops. Supposing your outlet discharge is 
constant, and given two men, one grows a good crop and the other grows 
a bad crop on account of the bad state of his outlet and he claims kharaba, 
would you give him kharaba in that case?-In that case we would not give 
him kharaba. 

40,218. That is the penalty you would impose?-That would be so; he 
would not be given any kharaba. 

40,219. Do your Sub-Divisional Officers examine the point before determin
ing the kharaba?-Undoubtedly, before kharaba is given, that matter is 
inquired into. If he has been receiving his proper quantity of water and if 
his crop has still failed, we would not give him khoJraba. 

40,220. In the old canal areas such as the Upper Doab canal areas, is it 
not a rule to irrigate only so much per cent. of the gross area in different 
canals?--On different canals there are different percentages. 

40,221. And the calculation is made accordingly, I suppose?-Yes. 
40,222. And if he uses more water for irrigation, you would not mind?

As long as he is not getting more than what we call the designed supply, 
we would not mind it. 

40,223. You know that there is a remark in the Irrigation Commission's 
Report that 37 per cent. of the Hood water goes into seaf-Yes. 

40,224. In these circumstances, do you not think it should be our_ duty to 
conserve that water and utilise it to advantage?-Undoubtedly. 

40,225. In that case would it _not be advisable to run inundation canals 
during the khari! parallel to the main canals so lIS t-o- increase the head 
of the outlet during the khari!? Supposing in the Ravi there are 100,000 
cusecs, your maximum supply, is not your supply in the canal based on the 
minimum discharge of the river?-May I give you an instance of the latest 
of our canals which have the latest designs and the latest improvements. The 
capndty of those canals, I am referring to the Sutlej Valley project, is 48,000 
eusecs, * whereas the amount of rabi supply is only 13,000 cusecs. The 
designed capacity of all the canals on the Sutlej Valley project is as much 
as 48,000 CUSECS. 

40,226. Is that design based on extra heud being given to the outlet? 
Could not our Chenab canal be re-designed ?-N 0, lIS you said, there are 
separate canals. 

* Cubio feet per seoond. 

Mr. W. P. Sangster. 
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.0,227. Could it; not be introduced in other canals too so as to make 
use of the flood waterP-There are not areas for that. You would have 
to increase the intensity very much j all the other areas are already covered 
by canals. 

40,228. Not all, you only allow aa per cer,t. P-I say you would have to 
increase the intensity. 

40,229. Yes, the intensity, but where is the harm in thatP-It would lead 
to water-logging. 

40,230. In fact, ihey do it because they o~nnot get suffioient water, and 
they have to do it by well irrigation ?-In very few areas indeed. In some 
areas, there are lots I know, they gamble on rain. 

40,231. Why should not the other canals be remodelled P-Because they 
get more rain in some areas. In some years when there is a heavy rainfall 
they will not even take the water that is there. . 

40,232. What use do yoy ma.ke of the rank grass that grows on the banks 
of the canalsP-IWJe let Qut the canal banks for grazing. Sa1'kanda is grown 
there. 

40,233. The rank grass I mean?-We do not allow it to grow. 
40,234. Have you applied to the Agricultural Department to give you 

some suggestions for keeping it as ensilageP-No, we have not, we try to 
prevent it growing on any of our canals. 

40,235. But it grows all the same. I asked that question of Dr. Clouston 
and he said that that grass can be made into ensilage for fodder?-It is 
a matter for the Agricultural Department. 

40,236. But I mean you have not applied to them with a view to its 
being put to that useP-No. Hitherto we have gone on the principle of 
trying to eradicate it as far as possihle 

40,237. Do you give any concession to the neighbouring villages to take 
the fuel which is on the canal hanks at a cheaper rate than you would get 
from the contractor P-No. 

40,238. You know our great aim is to prevent people using cowdung as 
fuelP-You mean fuel on our canal banks? You do not mean forestplanta.
tionsP In the case of canal banks, the fact is that we cannot dispose of 
the produce of our plantations, as a rule, to the villagers. 

40,239. Why?-Because there is no demand for it. 
40,240. Even if you offer it at cheap rates?-No, they have enough in 

their own fields as a rule for their own waU1;S. Our difficulty is to find a 
market for our plantation produce. 

That is a point which ought to be noted. 
40,241. You have not yet come to any definite conclusion whether the 

appointment of zilladars had better remain under the Canal Department or 
the Revenue Department?-I have written "bout that in my reply to Ques
tion 26 Statistics. Your question is about zilladars being done away witli 
or being transferred to the Civil Department and canal patwaris being done 
away with. My opinion is given on this page h,:re (referring to his reply 
to Question 20). It is more clearly and more brIefly put here than I can 
do verbally. 

40,242. Sir Ganga Ram: Some time ago we san~tioned one appointment ?f 
zilladar as a tentative experiment from the AgrlCultural College.-We stIll 
appoint zilladars from the Agricultural College. 

40,243. No, no. We sanctioned an appointment of zillacJa,r a B.Sc. 
of the Agricultural College. Has that. been a success p,-Our present method 
of recruiting zilladars is from the AgrIcultural College. 

40,244. Not all of them P-Yes, almost entirely now. 
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40,245. yve sanctioned onl'yone a,ppointment. You say that all.zilladars 
are recruited from the AgrlCultural College.-We do not recruit from any 
I)tller sour!le except. wh~n we recr~it from our ow.n department by promotion 
.1f patwans and munshts. There IS no other outside source of recruitment .. 
, .40,246. Mr. Oabvert: AlI.direct appointments are from the Agricultural 
College ?-Yas. .. . 

. 40,247. Sir Ganga. Bam: AilappointmentsP-Except promotions within 
t.he department, i.e., except promoted patwaris and m'Unshi8~ . 

40,24~. You are not in favour of reserving all zilla dan" appointments for 
the AgrIcultural College P-No, because we must hold out some higher appoint
ments to our patwaris and munshis. We must give them some hope of 
promotion; otherwise, we would not get a good claas of men. 

40,249. Do not you :think that those promoted zilladars are generally 
corrupt .as compared wlth those who come from the Agricultural CollegeP
No, I do not think we have noticed any difference of that kind so far. 

40,250: Professor Gangulee: One or two questions with. regard to the 
reclamation of alkali land: What steps do you take against the formation of 
alkaliP-Drainage chiefly. ,We have a very complete system of drainage. 

40,251. Do ·y~u take into consideration the type of soil you propose to 
irrigate .before you introduce irrigation thereP-No. I am afraid we do 
not. ·We do bot withhold water from any particular area because of its 
soil. We would not withhold water even from an area where there was 
alkali forming. we would prefer to introduce a system of draining and try 
and wash out the alkali by applying canal water liberally and draining it off. 

40,252. I was not referring to that type of soil. You know that if the 
su.booil contains an excessive amount of sodium, there is a great deal ·of 
danger of bringing the sodium carbonate or ether salts to the surface under 
irrigation P-Yes. 

40,253. Do you take any precautions in that caseP-No, except to see tbat 
we have an extra good system of drains, .f possible. That is the only 
practical remedy. 

40,254. Drainage after the formation of alkali soil? But I am trying to 
find out whether you take any precautions against the formation of alkali? 
-Yes, a system of drainage is necessary even before the formation of alkali 
to prevent the alkali coming to the surface by keeping the subsoil water
table at a lower level. 

40 255. Have you a laboratory in your department where you can test 
soils' and things of that kind ?-No. A laboratory is about to be built in 
our Research Department. Hitherto we have used the laboratory of the 
Agricultural College at Lyallpur for that purpose. 

40 256. Now you feel the nllC4!6Sity for a separate department under your 
own 'control P-Yes, we have recently instituted a Research Department. 

40257. I am interested in the method you adopt to replace cowdung. 
Could you tell us to what extent that method is successfulP-It is not very 
easy to explain to what extent it has been successful. 

40,258. You have referred to a plantation. Is that a .very recent plant~
tion ?-There is one on the lower end of the Upper Barl Doab canal. Thls 
plantation has been established for about 25 years in the Chungamanga 
forest, and it certainly has been a great source of fuel for the. whole of. t~e 
Province. The fuel goes from that forest 1111 over the ProvlDce, so It IS 

bound to have some effect in providing cheap fuel to the whole of the 
Province. 

40259. And release cowdungP-Undoubtedly, it must do that. 
40;260. What is your experience, do you find cultivators still usin~ cow

dung as fuel?-I am afraid you still see them burning cowdung lD the 
villages, but at the same time you see them tlsing it as manure. 

M·r. W. P. Sangster. 
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40,261. You let out your canal banks for grazing, do. you ?-Nearly all our 
canal banks: yve get- a fair amount of revenue fI'<!m. it, although in indivi
dual J!laces I~ IS a very small amount. The amount per mileage is small but 
the mileage 18 so great that the total is considerable. 

40,262. Do you lease to individual cultivators or to a big cultivator who 
can sub-lease it to others P-We lease it- gooeraily to the local people. 

40,263. Individually?-Generally individually: We give two or three miles 
to the neighbouring people. . -

40,264. To the whol~ vilIageP-No, to one-or two people: It is put in the 
name of one particular man, but this particular man probably tak;es aU 
the cattle of the village to it. They make some sort of arrangement among 
themselves. . - - --

40,265. Is the scheme of colonisation you are referring to in this memoran~ 
dum a suocessP-,A great success. In fact, the canals could not have ooen 
made without these schemes of colonisation. The making of It canal and -the 
colonisation of the land have to go hand in hand. You could not have 
the one without the other. 

40,266. Do you get any trained educated Punjabi to reside in the colony? 
Do trained young men in the Agricultural College at Lyallpur settle down 
in those colonies? Do they get land from you and settle in the colony?
Well, a certain number, I suppose. It is rather difficult to say. The actual 
colonisation is not done by my department. It is done by the Oivil Revenue 
Department. . -

What I am trying to find out is whether there are any- ~ducated men 
residing in the colony. 

40,267. The (Jhairman: I think the- witness has said that he does not 
know. 

The Witness: Of course we have Sir Ganga Ram. He is one of our mQst 
famous landowners in the canal colony. 

Pro/es,or Gangulee: He -is a landowner, but he does not stay in the 
colony itself. 

('Mr. Sangster then gave the Commission a map of the Punjab showing in 
different colours the existing irrigated areas and proposed irrigation areas, 
as well as areas where irrigation works are under construction.) 

(The witness withdrew.) 
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Memorandum on Grain Elevator~ in India by Messrs. Govan Brothers, 
Limited, Delhi. 

PRESENT CONDITIONs.-India is one of the largest whea~growing countries 
in the world; yet the methods employed in this country are primitive in the 
extreme. Granaries of solid construction are possessed only by the large 
exporting firlllB .and by a few of the more up-to-date flour mills, and even 
these granaries own few of the scientific advantages which are to~ay con
sidered a sine-qua-'lton in practically all other .wheat-growing countries. 
The solitary exception lies in an isolated experimental silo erected at 
Lyallpur by the Punjab Government. Grain i8 generally 8tored, both in 
bags and in bulk, in warehouses of defective construction. iWhen stored in 
bulk the grain is placed on a layer of straw or chaff and covered with a 
similar layer. Damp penetrates with facility, and weevils, which infest the 
crevices of the walls and roof, quickly multiply in the fresh grain. 

Another system in common use is storage in pits. These pits are lined 
with straw or chaff and sometimes with a plaster of mud or cowdung. The 
grain is stored in bulk and is protected above by a covering of straw, earth 
and thatch. Grain stored in this way is less liable to the attacks of weevil, 
but suffers f'rom mould, resulting in discoloration and bad smell, while 
there is considerable loss due to the destruction by damp of the wheat 
adjacent to the walls. 

Yet another plan is to store grain on plinths in the open, protected by a 
tarpaulin covering only. The disadvantages of this system are too obvious 
to require enumeration. 

All these systems are open to most serious objections. Careful investiga
tions have revealed the fact that wastage, due to the ravages of weevils, in 
grain stored in warehouses amounts to 201 per cent. per annum of the grain 
so stored, while wastage on grain stored! in pits by deterioration is no less 
than 5 per cent. In addition to these losses, depreciation in quality of 
pit-Wheat reduces the value of such wheat by one anna per maund. Aocount 
muat also be taken of the losses due to the aooessibility to the grain of rats 
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and other vermin, and the objection in this case must be measured not 
merely by the damage done directly to the grain, but also to the facility 
afforded to the breeding of rats and the consequent increase of bubonic 
plague. Yet another loss, collBequent on the present methode, is occasioned 
by shortages inseparable from the employment of lIDanual labour, a shortage 
which may be accepted as 1 per cent. of grain so handled .. 

The above are only a few of the many disadvantages of the present system, 
but they suffice to demonstmte the imperative necessity of devising more 
efficient conditions. Taking a conservative estimate on the above basis, the 
annual loss under present conditions amounts to some 2i per cent. of the 
total crop. The third wheat forecast of the year 1919-20 estimates the 
total yield 86 10,092,000 tons. Thus, the loss thl3,t year on wheat alone, due 
almost entirely to the lack of an efficient storage and transit system, 
amounted to no less than 252,300 tons. 

A SCHEHE OP ELEVATORS POR INDu.-A rough scheme for the provision 
of elevators for India has been outlined in the technical note by Mes.srs. 
Henry Simon, Limited, attached to this memorandum. It may not be out of 
place, however, to give a brief description of the method of working this 
system. 

The silos, as described by Messrs. Henry S~mon, Limited, will consist of 
three classes:-

(1) Country elevators in wheat-producing districts. 
(2) Terminal elevators at large consuming centres. 
(3) Port elevators for export purposes. 

We are principally concerned, at present, with the first two cllRSBes. The 
cultivator will bring his wheat to the nearest country elevator, either in 
sacks or in bulk. The wheat will be removed from the sacks into the 
elevator, where it is automatically cleaned, weighed and placed in the bins. 
The mill-dust, resulting from the cleaning operations, will be returned to 
him in his sacks, he will pay the elevator receiving charges, and will receive 
the Company's receipt for the whole amount of wheat pmced in the bin. 
We will presume that he then sells his wheat to a grain merchant in Lahore. 
This grain merchant produces his receipt, in return for which the wheat is 
handed over to him and transferred in bulk railWlaY wagons to the Lahore 
elevator, where it is similarly stored, and he is given a receipt. He may 
then seIl the grain to a retail dealer in iLahore. This retail dealer produces 
the receipt, and the wheat is handed over to him, in bulk or in sacks as he 
may desire. Or the merchant may desire it to be sent for export, in which 
case it again enters bulk railway wagons and proceeds to the Karachi or 
other Port elevator. 

ADVANTAGEs.-The 'advantages of this brielly-described system I8.S com
pared with the present one are too numerous to detail in full. Perhaps 
the most important of them is that all wastage is reduced to a minimum. 
The wheat no longer lies in dirty pits or warehouses suffering from the 
attacks of weevils I&Ild damp. It is stored in a clean, weather-proof and 
insect-proof bin. When transported by rail it does not lie for days on rail_ 
way platforms, exposed to the weather and to the depredations of birds and 
insects. It remains in the bin until the wagons are alongside the elevator, 
ready to receive it. Not until the wheat finaIly leaves the elevator for 
consumption does it become liable to the various forms of deterior,ation and 
wastage mentioned in the first part of this note, and the saving thus effected 
is enormous. 

THB POSITION OP TIlE CuLTIVAToR.-The more prosperous cultivators, 
under present conditions, are able to hold their wheat uuti~ a favou~
able moment for seIling, but while aW1&iti~g th!s momen~ their wheat 18 

undergoing deterioration and wastage, which wIIl be aVOIded by the use 
of elevators. . The poorer cultivators are nowadays compelled to sell as soon 
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as,possible, in o~er ~ pay their ~evenue and other obligations, .and though 
by reason of their qu~ck sale they do 'not suffer fro.m deterioration; they do 
mffer heavy pecuniary'loss from the necessity of selling at d.efl,ated rates. 
This"loss they will, now be able to avoid, for, if they wish to hold their 
grain', they will be able to obtain an advance on their granary receipts of 
at least 75 per cent. of the value of their grain from the co-operative banks 
or town ,banks. ,It may probably be safely asserted that, at present, they 
do not receive-,as much 'liS 75 per cent. of the value of their products, under 
the various sale conditions which exist. It may be alleged that this system 
may encourage the holding of crops for a rise. This is not so in reality", 
for a sliding scale of storage charges, will penaliose the unreasonable holding 
of stocks., It must lalso be admitted that speculators.in whelit :do exist at 
the present time, and the point is that, under the elevatOr system, such 
holding up as there ma.y be will benefit, not the middlemen, but the cul
tivator him~lf. Other ,benefits enjoyed by the cultivator include the pre
vention of unnecessary transport to and from the markets. as, under pre
sent conditions, the villager not infrequently carts his grain- to the market 
only to take it back again, owing to the absence of buyers or disagreement 
as to price. Under the granary system he will be able to cart his wheat to 
the district elevator a'nd deposit it there until such time as-he wishes to 
sell. 

Primarily, therefore, the elevator system would be of inestimable value to 
the vast majority of the Indill.n population, viz., the cultivator. 

INOREASE OJ!' VALUE OJ!' ExroRT WHEAT.-Indian wheat for European 
markets has always been of secondary value, by reason of deteriorated 
quality (due to methods of storage) and of excessive refl1action, and further, 
9f ,the inability of the exporter to arrange suitable mixed qualities for 
export. Elevators, therefore, will be of immense value to the country in 
general by increasing the export value of grain, due to its proper hygienic 
storage, deaning Bnd mixing, and to the possibility of discharging it into 
ships in bulk. 

THE JUTE QUESTION.-It may be said that the withdrawal of the demand 
for bags for the handling of grain, resulting from the introduction of the 
granary system, will affect adversely, pro tanto, the Vlast Jute Industry. 
Bags, certainly, will not, be used to the same, extent as formerly, but it 
cannot be argued that any such loss is comparable with the benefit which 
will be secured by the saving of the cost and usage of bags. Moreover, the 
demand for jute in other directions, owing to the increased cost of tin 
and other packing materials, will, it is believed', more than compensate this 
important industry for the loss of this outlet for its manufactures. The 
mere fact that grain is carried in bulk IIInd not in bags will enhance its 
value, and it can hardly be proposed that the country should forfeit the 
benefits of a granary system merel'Y in order to retain for the jute trade an 
appreciable market for its manufactures. 

ELIlIiINAl'ION OJ!'MANUAL LABOUR.-One. of the greatest advantages of the 
silo system is the elimination of all unnecessary manual labour and the 
inevitable loSses resulting therefrom. The wheat, from the time of its 
arrivoaJ. oat the elevator till it is handed over to the final purch8!ler, is never 
touched by hand. 

NECESSARY CONDITIONS J!'OR PROCEJroINO.-It is obvious that an under
taking of this magnitude cannot be contemplated without exploring in every 
direction the various factors indispensable to success. Attached as an 
appendix (Appendix 1) to this memorandum is a rough estimate of a single 
terminal elevator, and the profits which may reasonably be expected ther~ 
from, together with a statement of charges and wastages incidental to the 
preosent system. ' Attractive as the prospElCt may appear from this estimate, 
it is dependent on official support. The first essential factor ill that the 

Messrs. R. E. Grant Govan a,nd S. A. Buntillg. 



27 

whole system should be approved by Government, actively supported Pi. 
Government, and its administration guaranteed by Government~ Take~ 
in detail the official support nece.ssary for the scheme consists of th~ 
following: -

. (1) Pro1lision of facilities f01' the acqu.istion of land.-The success of a 
sIlo scheme ~ependa on the location of elevators in suitable places. 
Such elevators must be on or near a good! road, must adjoin 
the railway, and must be so situated that sidings can, be run 
alongside them. It may well occur that from speculative or other 
causes, the only suitable site for a particular elevator may 
be unobtainable exoept at a prohibitive figure. In 6uch a case the assistance 
of the Government in acquiring the land at a fair price is desired. 

(2) G01lernment guarantee of receipts and super1lision of management.-": 
The Indian cultivator is one of the most conservative of human beings, and 
is unwilling to depart from any time-honoured custom without some definite 
guarantee. He would be satisfied, probably, if the receipts jssued by the 
Elevator Company bore the Government guarantee. This guarantee would 
not involve the Government in any pecuniary liability; it would merely be 
a guarantee that the same quality and quantity of wheat received at any 
particular elevator would again be delivered by such elevator on surrender 
of the receipt. Loss could only occur by criminal collusion in regard to 
weights, forgery of receipts, and by actual theft. The theft risk is neg
ligible; forgery of receipts has made little headway on the railways; and 
criminal collusion is a matter for efficient management. It would be pos
sible to devise some means whereby the Company would indemnify the 
Government, up to a reasonable figure, against loss Cjl.used by reason of 
this guarantee and by the Company's negligence. The Government 
guarantee is also necessary in order to ma.k~ these receipts 'acceptable in 
financial circles. A sufficiently large, Granary system will involve the 
storing and transport of grain to the value of many crores of rupees; 
and it is natu~al to suppose that the banks and, financial cirCles would 
hardly be expected, in the initial stages, to acoept the Company's receipts 
as security when they are not aware of the total 'value of such receipts ouf;., 
Btanding, unless all such receipts bear the Government guarantee. 

In approacbing the Government for this guarantee the Company is, it is 
contended, asutng only for a reasonable amount of Government assistance 
to the scheme. It is to be noted that the Government are not being 
approached either for oapita~ or for a guarantee for shareholders. 

It will be necessary to entrust'to the Government the power, tou the 
maximum rates, and this the Company are prepared to do, subject to reason
able conditions in regard to the return that the maximum rates sci fixed 
might yield the shareholders of the Company. Furthermore, 'it will be 
necessary to request the Go,vernment to provide, by legislation, for the 
supervision by Government of the administration a.nd lIIlanagement of the 
Granary system, and, if necessary, active interference by Government to 
secure that the Company C&lTY out their requirements. The requireq 
inspl'ction would, of course, also be included. 

(3) G'Uarantee 01 freedom from competition.-Another ~mportant. factor 
in the introduction of the Granary system is the necessity of havmgan 
assurance that any other Companies desiring to imitate the pioneer Company 
will not be afforded support or assistance from the Government, at all event\! 
for 28 years, and in exchange for this undertakin~ the Company ~eprepared 
to give assurance to the Government that th~y Will, II'? Jar as theIr resourc~ 
permit and conditions indicwte, extend their granaries to' meet the publi';l 
requirements. It is not suggested that the pion~r Comp.an! ,desires, 
monopoly of the granary system f~r ~ndi.a; but, ~nowmg the lD~er~nt weak~ 
nesses of the country in regBJ:9 to Im~tatlOn (for mstance, the Gmnmg trade, 
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Flour milhng tra,de, &c.), it is essential in connection with the securing of 
the. initial ~apitalrEl9~ired, that the' Company be reasonably protected 
a~allls:t unfall' competltIOn. The success of this granary system will be of 
vltal Importance to the country, and it is therefore in the interests of 
the whole community that unhealthy competition w'hich might cause a 
general failure, should be prevented. ' 

. (4) Co-operation of Railways.-The co-operation of the Railways of India 
IS necessa~y. to e~~r.e success by the provision of bulk transit wagons, 
ad~quate sldl~g faCliltles, and, where necessary, a lease of land adjoining the 
rallway. It~s presumed t~at there will ~e no difl!.culty whatever in securing 
the co-operatIOn of the Rallway Compames. It IS suggested that assistance 
Should be granted by: the provision of reduced rates for transit of grain in 
bulk, as compared Wlth the rate for tranist in bags. This is regarded as 
just,ifiable by reason of the prevention of wear and tear in rolling stock and 
platforms, the reduction of congestion, the ability to carry heavier loads 
in bulk tha,n in bags, and much quicker and more efficient handling of 
loading and unloading. 

(5) Military elevatoTs.-1t is understood that a scheme is on foot to erect 
Government elevators for the better transit and storage of wheat for military 
purposes. It is suggested that it would be for the mutual benefit of Govern. 
ment and of the Company if such schemes were abandoned, on condition that 
the Company agreed to set aside a fixed amount of storage for Government 
requirements. 

(6) Propaganda and collection of information.-A vast amount of informa.
tion will have to be collected before it is possible to oonsider the final details 
of the scheme (of which the estimate attached-Appendix 2 to this note-is 
merely a provisional outline). It is hoped tha,t Government will be willing to 
assist, where local kmowledge is required, in the production of this information 
through official channels. Further, when the time oomes for propaganda, it 
is hoped that district officials may be instructed to explain to the CUltivator, 
whom it is difficult to reach by the ordinary methods of advertisement, the 
benefits which will accrue to hi'm by an intelligent grasp of the opportunities 
offered by this Elevator scheme. 

NOTE BY MESSRS. HENRY SIMSON, LIMITED, S. O.-:Ctasses of Elevators.-
The elevators required are of three distinct types. • 

(1) Elevators for receiving the grain at country stations, storing the 
grain until such times as it can be transported by rail to the large 
stations. 

(2) Terminal elevators at the larger stations and consuming centres. 
These would be of a larger capacity say, at least 20,000 tons, with 
provision for storage when required to ,a much larger capacity. 

(8) Port elevators for receiving the grain from the railways and loading 
out to steamers for export. 

To make the scheme complete, elevators would be required for these t~ree 
distinct purpo~es, but it is possible to divide the wheat to be ha~dle~ lllto 
two distinct classes namely, wheat required for internal consumptIOn III the 
oonntry, and wheat required for export to foreign countries, and it may be 
desirable to consider separately the two parts of the whole scheme.. . 

For dealing with internal COl\'!'Uomption the first two types of elevators 
would be sufficient, and the third type of elevator would only be necessary 
in case export grain is also dealt with. 

Country elcvatoT$.-Country elevators for receiving grain f~om farmers are 
at the present time chiefly constructed of timber in the Umted States and 
Oanada, but ooncrete has been adopted for these elevators ~n the case of 
Australia and it is also proposed in the case of South Afnca. 
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The principal reason for the difference in practice is that in North America 
the grain is kept separate in the silo bins for each farmer or owner of the 
grain, .consequen~ly a number of small bins are required, whereas in 
AustralIa the gram has so far been handled in large bins on behalf of the 
Government and is not separated for each small producer. 

The concrete bins. are cheaper if built in large bins, but the timber is 
cheal?er for. small. bIDS. Concrete has the advantage of being fireproof, 
and 18 also ImperVlOUS to the attacks of insects. 

Where possible, concrete bins should be used, but at the smaner country 
stations it would be more economical to use timber bins. 

In North America a standard small country station eleva;tor, such as is 
recommended by the Canadian Government, has a total capacity of 1,000 tons, 
divided into bins holding 50 tons each. 

The concrete bins· built in Australia hold 250 tons or more each, and the 
elevator may consist of one or more of these bins. 

The proposed bins for South Africa hold 250 tons each, and the elevator 
consists of one or more bins as required, provision being allowed for extension 
by adding more bIDS. 

The following is a summary and comparison of each method of construction 
in different countries:-

Capacity 

I 
Total 

I 
Price 

I 
Total In of capacity. per ton. price. each bin. 

----

Tons. Tons. £) £) 

America timber ... ... 50 1,000 5 5,000 
South Africa concrete ... 250 3,000 6 18,000 
Australia concrete ... ... 250 3,000 4 12,000 

Concrete collstruction could not satisfactorily be adopted on elevators 
with bins less than 100 tons capacity each. 

A depreciation of 21 per cent. should be allowed on the contrete construc
tion, but 5 per cent. should be allowed on timber construction. It is also 
necessary to allow an insura,nce premium of £1 per cent. per annum on 
grain stored in timber bins, whereas the grain stored in concrete bins can 
be safely carried without insurance. The depreciation on machinery in 
both cases should be 5 per cent. 

Any of the· above elevators can be built in such a way as to allow of easy 
extension without much extra cost in machinery. 

Terminal Elellato'T8.-The terminal elevators would be built in central 
positions where grain is consumed in fairly large quantities. These elevators 
should be constructed of reinforced concrete, because for a large unit of this 
kind concrete would be cheaper than any other form of construction, and 
there is no fire risk or upkeep of building required. 

These elevators would be equipped with appliances for receiving· grain 
from carts or railway wagons whether in bulk or in bag, and the machinery 
would bE' suitable for discharging from the elevator back to railway wagons 
for transit to port or to flour mills in bag or bulk as .may be desired. 

These terminal elevators would be constructed in the first instance with 
capacities of 15,000 to 20,000 tons, but arranged so that storag~ ~apacity 
could be readily increased at a relatively small expense, the recelvlD~ ~.nd 
delivering machinery installed at the beginning serving both the orlglDai 
buildings and the extensions. 
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The following summary shows the cost of elevators in accordance with 
the above notes:-

Capacity. Cost per ton, Price. Extension cost 
per ton. 

----------

£ £ £ 
15,000 12 lS0,OOO S 

20,000 12 240,000 S 

This type of elevator. is capable of turning over its full capacity six to eight 
times per annum. On a conservative basis six times can be safely estimated 
in fixing charges for the use of the elevator. 

Port Ele'Vators.-These elevators are generally constructed similar to the 
terminal elevators described above, but are equipped with more elaborate 
loading out appliance6 and are usually of a large holding and handling 
capacity. 

To arrive at the cost of the6e elevators it is necessary to add about £2 per 
ton on to the cost given for terminal elevators. . _ 

The Manchester Granary which was carried (lui;. at pre-war prices for a 
.cost of £5 per ton is an expensively equipped planlt which forms a good basis 
for arriving at the cost of a port elevator. 

Running and maintenance.-Attached herewith is statement (Appendix 3) 
showing the permanent staff required to operate the Manchester Ship Canal 
No. 2 Elevator. It will be noted that no allowance is made for interest 
on cost of elevator depreciation, or repairs. These should be allowed before 
the installation can be considered a paying proposition. Our figures for 
these items are as follows:-

S %}A . t 21 % pprOXlma e on 
5 % total cost 31 %. 

Interest 
Depreciatio:l buildings ... 
Depreciatiun machinery 

Another instance may be useful. 
The following figures were the estimates used by the 

ment when dealing with this problem in 1916:-
Australian Govern-

Total charges, including labour, power
Interest 
Depreciation 
Sinking Fund 

@ 5 per cent. 
@ 2 per cent. 
@ 2 per cent. 
2 S per ton. 
2 ° per tou. 

Country elevators O·Sd. per bushel, say 
Terminal elevators 0·6d. per bushel 

Summwry-As a commencement we would suggest the following plant~ 
being constructed:- . 

50 Country Elevators, average capacity 
total capacity ... 

Terminal Elevators at Lahore'- capacity 
Terminal Elevators at Delhi, capacity . 
Terminal Elevators at Lyallpur, capacity 
Terminal Elevators at Bombay, capacity 
Terminal Elevators at Calcutta, capacity 
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Tons each. 

3,000 
150,000 
15,000 
15,000 
20,000 
20,000 
20,000 

240,000 

Price. 
£ 

900,000 
lS0,OOO 
lS0,OOO 
240,000 
240,000 
240,000 

1,9S0,000 
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If it is decided to proceed with elevators for export grain in addltion 
to local use, it would be necessary to install an elevator at Karachi with 
8 capacity of at least 50,000 tons. . 

Advantages of introducing elcvatoTs.-The following is a short summary 
of the advantages of introducing elevators: - ". 

There iS8 saving in ha~dling the grain owing to the abolition of bags 
which, according to general estimates, may amount to6s. per ton. 

The grain can be kept in good condition,. consequently there is no loss 
IroJll weevils, vermin, or by decomposition; these losses are at present 
approximately as follows:-

Loss from' weevils 
Loss from decomposition in· pits 

.. :per cent. 
21 
5 

The handling cost at the elevators will be considerably less than the 
'handling of bags, and also will be less laborious to the .men doing this 
work. 

The cost of freight on' the railways; and (if port elevators. are adopted) 
on ships, shQuld be reduced, because.the saving in space is 'approxi,mately 
10 per cent. . 

The. accuracy of weighing is much greater because the grain c.an be 
passed ovel' either automatic or hand-operated scales and cannot be faked. 

" The grain can be cleaned by machinery which, will sbo}'\" up any foreign 
substances placed' in the grain, such as stones, and would also ensure that 
material shipped· from the elevator, does not contain above a certain per
oentage of foreign matter. This saveS freight on such material as sticks, 
straw, dirt, &0. 

It would be desirabie that grain passing into terminal elevators is 
inspected both as regards. weight and quality by Government representa
tives, ~nd, if. found desirable at a later date, a system of grading could 
be introduced which would protect ·users of the grain and alSo encourage 
the farmers to keep their grain clean with a view' to. getting' "a better 
price. . 

General Notes.-It. is .interesting to know that practically all the. grain 
handled in North America is now handled on the bulk system, and that 
other countries, sucb as SlIuth America, Australia, South Africa, are 
introducing this method of handling grain. Mo~t of the' first-class ports 
in Europe are specially equipped for discharging grain in bulk, and grain 
received in bags is looked on with .disfavour ·by dock authorities. Con
sequently, ships bringing Indian grain in bulk would receive more con
sideration at European ports, and, in addition, can be discharged much 
more rapidly thau they are at the present time. . 

In dealing with this problem it is, in oul;' opini~n, desirabl~ to: instal 
the complete system, in the' :first place, radiatillg .from large consuming 
centres, and, finally, linking up these system&; with 'thll ports. so as to 
facilitate. the export of grain. This would, in our opinion, inevitably 
fol~w the introduction of complete .series «;If elevator~. in the . interior, 
beeause the advantages fol' exporting grain are very large and fully appre
ciated outside India. 
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V.-(APPENDICES). 

APPENDIX 1. 

Rough estimate 0/ a single te.r·minal elevator. 
The present cost of handling grain is:-

Bagging and incidental expenses per maund, la. 3p to 2a. 3p. 
Use of bags, op. 
Shortage in weight, 1 per cent. 
Deterioration: (a) Pit wheat, 5 per cent.; (b) Godown wheat, 2, per 

cent. 

Our proposals are a chain of ele-vators in wheat-producing centres 
(Country elevators) and consuming centres (Terminal elevators), all built 
with provision for large expansion. Also port elevators for the export of 
wheat at the prillcipal ports. 

Capacity.~Karachi, 50,000. Calcutta and Bombay, 20,000 tons (with 
additional storage). Lyallpur, 20,000 tons. Delhi and Lahore, 15,000 tons. 

The above is merely a tentative proposal which will doubtless be sub
jected to considerahle modification and alteration when our investigations 
are completed. 

An estimate of £12 per ton of capacity for cOJllplete erection should be 
on the liberal side (the new Manchester granary cost £5 per ton). 

An estimate of revenue and running expenses based on each elevator 
handling in a year six times its capacity and having forty weeks of full 
storage rent should be a reasonably approximate estimate (the Manchester 
granary handles on an average seven times its capacity). 

ApPENDIX 2. 

Suggested estimate for terminal 

Charge per 
maund. 

Receiving and delivering 90,000 tons ... 
Storage rent 15,000 tons for 40 weeks 

Rs. a. p. 
016 

at per week 002 

elevator. 

Charge per Gross 
ton. approximate. 

Rs. a. p. 
2 8 6 2,30,000 

046 

Gross Income ... 

1,60,000 

3,90,000 
Deduct-

Interest @ 7% on capital of Rs. 
18,00,000 ... ,.. ... ... 

Depreciation @ 5% per annum on 
Rs. 18,00,000 (cost of elevator) ... 

1,26,000 

90,000 

Balance 

2,16,000 

1,74,000 

H will be seen that, after paying the shareholders a dividend of 7 per 
cent. and allowing 5 per cent. for depreciation, the sum of Rs.l,74,000 (one 
hundred and seventy-four thousand) remains for maintenance. On 90,000 
tons this allows a charge of:-

Per ton ... 
Per maund 

Rs. a. p . 
... 1 14 11 .., ° 1 .2 

It jlas not been possible as yet to work out the probable expenditure 
per ton or maund of wheat handled, as the e~penditure will vary accord
ing to the different kinds of power used, but 1t JIla~ b~ accepted that the 
allowance given is an extremely liberal one, and It 1S probable that a 
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considerable proportion of the balance shown would be available. for dis
tributioll to shareholders. 

It ~hould be- noted that the proposed handling charge is considerably 
cheaper than the existing expense under present conditions. Further, 
the proposed rent charge is absurdly low and would necessarily have to 
be on an increasing scale according to length of storage, to prevent the 
elevator being "cornered" by ~peculators. In practice, income from rent 
should be appreciably greater than is estimated above. 

ApPENDIX 3. 

StaH 01 :So. 2 Grain Elevator, Manchester Ship Canal. 

1 Superintendent 
3 Clerks at £200 
3 Floor Foremen at £250 
3 Weighers at £250 ... 
4 Belt and SpoutlDg at £200 

j!0 Sackers, Sheeters at £150 

Engineering StaH-
l Foreman Mechanic (part time) } 
1 FOl'eman Electrician (part time) 
1 FItter 
3 Labourers, oiling and greasing ... 

Total 

Per annum. 
£ 

500 
600 
750 
750 
800 

3,000 

6,400 

200 

250 
450 

900 

7,300 

The foreman mechanic and electrician are responsible for two elevators 
each of 40,000 tons capacity, and also other engineering work on the 
Dock. 

The amount of grain handled in the Ilew elevator is approximately 250,000 
tons .P!!r annum, the cost of permanent staff working out at 8d. per ton. 
Nearly one-half of this cost is accounted for by the sacking off prices. 

Replies to the Questionnaire. 
QUESTION 20 (c).-l!ARKETING.-My evidence deals only with the question 

of grain elevators. 

Present cQllditions.-India is one of the largest wheat-growing countries 
in the world; yet the methods employed in this country for cleaning, storing 
and transporting grain are primitive in the extreme. Granaries of solid 
construction are possessed only by the large exporting firms and by a few 
of the more up-to-date flour mills, and even these granaries own few of the 
scientific advantages which are to-day considered a sine qua non in practically 
all other wheat-growing countries. The solitary exception lies in an isolated 
experimental silo erected at Lyallpur by the Punjab Government. 

Pl'esent .,ystem of storage of grain.-Grain is generally stored, hoth in 
hags and in bulk, in warehouses of defective t'onstruction. When stored 
in bulk the grain is placed on a layer of straw or chaff and covered with 
a similar layer. Jhma Dp.netrate9 with facilit\"' and weevils, which infest 
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the crev.ices of 'the walls and rODf, quickly mUltiply in the fresh grain. 
Another system in commDn use is storage in pits. These pits are lined WIth 
straw or chaff and sometimes with a plaster of mud Dr cowdung. The grain 
is stDred in bulk and is protected by a cDvering of straw, earth and thatch. 
Grain stDred in this way is less liable tD the attacks of weevil but suffers 
from mDuld, resulting in discolDratiDli and bad smell, while there is con
siderable IDss due to the destruct.ion by damp of the wheat adjacent tD the 
walls. Yet anDther plan is to stDre grain on plinths in the open protected 
by a tarpaulin covering only. The disadvantages of this system are too 
obvious to require enumeration. 

All these systems are open to most serious objections. Careful investi
gationshave revealed the fact that wastage due to the ravages of weevils, 
in grain stored in "warehouses, amounts to 2i per cent. per annum. of the 
grain so stored, while wastage on grain stored in pits by deterioration is 
no less than 5 per cent. In addition to these losses, depreciation in quality 
of pit wheat reduces the value of such wheat by one anna per maund. 
Account must also be taken of the losses due to the accessibility to the 
grain of rats and other vermin and the objection in this case must be 
measured not· merely by the damage done directly to the grain, but also 
to the facilities afforded to the breeding of rats and the consequent increase 
of bubonic plague. Yet another loss consequent on the present methods is 
occasioned"by shortages inseparable from the employment of manual labour, 
a shortage which may be accepted as 1 per cent. of grain so handled. 

The above are only a few of the many disadvantages of the present system 
but they suffice to demonstrate the imperative necessity of devising more 
efficient conditions. Taking a conservative estimate on the above basis, the 
annual loss under present conditions amounts to some 21 per cent. of the 
tDtal crop. Assuming the wheat crop alone amounts tD ten million tons 
this means a loss by depreciation of some 250,000 tons--worth over th1'ee 
crores of rupees annually. 

Proposed system 0/ elevators.-The provision of a system of elevators for 
the receiving,. cleaning, stDring and rapid despatch of grain is very desirable, 
.and I will endeavour briefly to outline the advantages of such a system. 

The elevators will consist of three classes. 
(1) Country elevators in wheat-producing districts. 
(2) Terminal elevators at large consuming centres. 
(3) Port elevators for export purposes. 

Let us consider how the first two classes will benefit the culti,-ator. The 
clilth-ator will bring his wheat to the nearest country elevator either in 
sacks or in bulk. The wheat will be removed from the sacks into the 
elevator where it is aut{)matically cleaned, weighed and placed in the bins. 
The mill dust resulting from the cleaning operations will be returned to 
him in his sacks, he will pay the elevator receiving charges and will receive 
the company's receipt for the whole amount of wheat placed in the bin_ 
We will presume that he then sells his wheat to a grain merchant in another 
town, say Lahore. This grain merchant produces his receipt in return for 
which the wheat is handed over to him and transferred in bulk railway 
wagons to the Lahore elevator, where it is similarly-stored, and he is given 
a receipt. He may then sell the grain to a retail dealer in Lahore. This 
retail dealer produces the receipt and the wheal; is handed over to him ill 
bulk or in sacks as he may desire. Or the merchant may desire it to be 
sent for export, in which case it again enters bulk railway wagons and 
proceeds to the Karachi {)r other port elevator. 

A.dvantages 0/ proposed system.-The advantages of this briefly describe-d 
system as compared with the present one are too numerous to detail in 
lull. Perhaps the most important of them is that all wastage is reduced 
to a minimum. The wheat no longer lies in dIrty pits or warehouses 
"'lfi'ering from the attacks of weevils and damp. It is S.tored in a clean, 
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weather-proof and insect-proof bin. When transported by rail it does not. 
lie for days on railway platforms exposed to the weather and to the 
depredations of birds and insects. It remains in the bin until the wagons 
are alongside the elevator ready to receive it. Not until the wheat finally 
leavae the elevator for consumption does it become liable to the various 
forms of deterioration and wastage mentioned in the first part of this note, 
and the saving thus effected is enormous. A great saving will also be 
effected by avoiding the necessity of using gunnybags for storing and 
transporting wheat. 

The position oj the cultillatoT.-The more prosperous cultiva.tors, under 
present coJlditions, may be able to hold their wheat until a favourable 
moment for selling, but while awaiting this moment their wheat is under· 
going deterioration and wastage which Will be avoided by the use of 
elevators. The poorer cultivators are nowadays compelled to sell as soon 
as possible in order to pay their revenue and other obligations, and though 
by rell60n of their quick sale they do not suffer from deterioration, they 
do suffer heavy pecuniary loss from the necessity of selling at deflated 
rates. This loss they will now· be able to avoid, for if they wish to hold 
their grain they will be able to obtain an advance on their granary receipt.~ 
of at least 75 per cent. of the value of their grain from the co-operative 
banks or town banks. It may probably be /lafely asserted that at present 
they do not receive as much as 75 per cent. of the value of their productis 
under the various sale conditions which exist. It may be alleged that this 
system may encourage the holding of crops for a rise. This is not so in 
reality, for a sliding scale of storage charges will penalise the unreasonable 
holding of stocks. It must also be admitted that speculators in wheat do 
exist at the present time, and the point is that under the elevator systiem, 
such holding up as there may be will benefit, not the middleman, but the 
cultivator himself. Other benefits enjoyed by the cultivator include the 
prevention of unnecessary transport to and from the markets as, under 
present conditions, tbe villager not infrequently carts his grain to the 
market only to take it back again owing to the absence of buyers or diS
agreement as to price. Under the granary system he will be able to cart 
his wheat to the district elevator and deposit it there until such time as 
he wishes to sell. 

Another important factor is that if wheat is received in an elevator it 
can be graded for quality according to "a fixed grading scale laid down by 
the Government, and this grading will facilitate ready disposal without 
prior inspection and will also encourage cultivators to improve the quality 
of their crops. 

Primarily, therefore, the elevator system would be of inestimable value 
to the vast majority of the Indian population, viz., the cultivator. 

IncreCl.!8 of vaZue of export wheat.-As regards the third class of elevator, 
namely, port elevators for export purposes there are numerous other im
portant factors in connection with the export of grain to European markets 
in bulk which I do not propose to go into in this note as they can be 
more properly investigated if and when the Royal Commission" takes evidence -
in England. 

Indian wheat for European markets has always been of secondary value 
by reason of deteriorated quality (due to methods of storage) and of 
excessive refraction, and, further, of the inability of the exporter to arrange 
suitable mixed qualities for export. Elevators, therefore, will be of immenSE> 
value to the country in general by increasing the export value "of grain, 
due to its proper hygienic storage, cleaning and mixing, and to the possibility 
of discharging it into ships in bulk. 

- General concluBion.-The whole subject of an elevator system for India 
is a matter which should be entrusted to an expert committee lDcluding 
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amongst its number at least one member having full experience of the 
working of elevator.s in other countries such as Canada, Australia and South 
Airica, and I urge that the Royal Commission on Agriculture should 
recommend that this investigation shoulil be undertaken by the Government 
of India. 

Oral Evidence. 
40,268. The Chairman: Mr. Gra·nt Govan, you are of Messrs. Govan 

Brothers, Limited P-Yes. 
40,269. And you are accompanied by Mr. Bunting, of ~Iessrs. Duncan, 

S~ratton and CompanyP-Yes. 
40,270. What is the relationship between these two firms ?-There is no 

relationship, except that Messrs. Duncan, Stratton are agenttS in this 
country for Messrs. Henry Simon, who are the big elevator experts in 
Alanchester. . 

40,271. And what is the scope of the activities of Messrs. Govan BrothersP 
- 'We are connected with the Delhi Flour Mills, and we have a certain 

- knowledge with regard to wheat handling. 
40,272. Have Messrs. Govan Brothers no interest in the elevator busi

nessP-No. 
40,273. Are you personally asSociated with the grain elevator business 

at. all P-I cannot say I am. There are no elevators at present in India, 
except an experimental one at LyaUpur j but we have certain elevator 
arrangements in our own mills. 

40,274. But neither you nor your firm are agents for any grain elevator 
concernP-No. 

~0,275. We are indebted to you for your note of evidence, and we have 
also had for some months before us a note on the same subject of grain 
elevators, which, I think, you have probably seen. Did you prepare it p
I think that is the one which we prepared. I was at home in the spring, 
but I believe that it was handed to a member of the Commission. 

40,276. The note is entitled " Memorandum on grain elevators in India, 
by Messrs. Govan Brothers, Limited, Delhi." Have you yourself seen 
that noteP-Yes, that is the one I am referring to. 

40,277. First of all, I should like to know if either of you gentlemen 
would like to say anything at this stage in addition to the written note 
of evidence that you have provided us withP-I do not think that there 
is anything to say. 

40,278. Have you yet seen the report of the special inquiry which has been 
initiated by the North-Western RailwayP-No. (Mr. Bu.nting): I have 
seen it.· We have Bent it on to Messrs. Henry Simon, and we have their 
criticisms -of the report here. 

40,279. That report hll6 not been sufficiently long before the Commission 
to enable us to go into it in detail, but if I should refer to it, you would, 
doubtless, know the documentP-(Mr. Bun.ting): I have seen a rough draft 
of it, but I have not seen it in its finally amended form. Major Gordon 
referred the draft to us for any criticisms that we might have to make 
with regard to it. 

40,280. The Ohairman (to Mr. Govam.): Probably you will answer the 
questions on the note, and we shall assume that Mr. Bunting agrees with 
you unless he says something to the oontraryP-Yes. 

* Report on Grain Elevators, by Major Gordon (North Western Rail'Fay). 
I.ahore, N.W.R. Press, 1927. 
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40,281. Have the views of your firm, as put forward in this note, been 
founded upon any special inquiry or examination of the subject in the 
Punjab itself?-That inquiry was carried out in 1920. A member of my 
firm, togetber with Mr. Watson, of the firm of Messrs. Henry Simon, 
toured the Punjab for four months in the spring, and the figures con
tained in the detailed ,report, the long return which you have seen were 
based on that investigation. 

40,282. Is your firm interested in export at allP-No. 
40,283. The grain elevator would be useful if it was installed mainly 

in the export business, would it notP-I think that that is a very valuable 
factor, but my evidence is essentially in connection with the storage and 
movement of grain. I have not tackled the export question. 

40,284. Is your firm drawing much wheat from the Punjab to-dayP
Yes, about 80 per cent. 

40,285. Of your total turnover of wheatP-Yes. 
40,286. How do you carry your wheat from the Punjab to Delhi ?-In 

sacks by rail. 
40,281. Leaving out, for the moment, the question of export, where would 

you suggest having your terminal elevator for the internal oonsumption 
trade P-In those centres where grain is brought in for internal consump
tion, in big cities like Delhi, Bombay, Calcutta, Lucknow, Cawnpore and 
Lahore. 

40,288. Now, then, beginning at the cultivator's end of the story, do 
you suggest that the first elevator at the production end should be a 
6O-Called public elevator or a private elevator? Would you suggest indi
vidual storage available to a particular oultivator, or would you suggest 
the pooling system P-:-I feel myself in regard to that question that, to start 
with, in educating' the Indian oultivator to use the elevator, it would 
probably be necessary to keep his parcel of wheat intact and in separate 
bins. 

40,289. So that you are going for the individual storage method at first P
Yes. (Mr. Bunting): I think that WGuld prove very difficult. 

40,290. And very expensive, would it not?-Yes; it would mean a 
tremendous number of bins. 

40,291. What is the smallest amount of wheat coming in dirom a;n 
individual cultivator that can be 6CGnomically dealt with by a grain 
elevator P-For individual bins about fifty tons. 

40,292. Would that be much of a contribution to the problem of the 
small cultivator in IndiaP-In what way? 

40,293. Do you think many small cultivatGrs have fifty tons of wheat. to 
bring in?-I am afraid I cannot answer that question. 

40,294. It is a very material point, is it nGt, from the cultivator's angl\! P
Yes. 

~0,295. Plainly, so far as the smaller cultivator goes, there wo.uld rolUillire 
to be combination amongst individual cultivators and the bulL.u15 of prO
duce 01 stable holdings before you can come to the point. where ~he indi
vidual cultivator can use your elevator at .aII?-Yes, that· 18 assummg that 
individual holdings cannot be kept separate. 

40,296. Now, in cases where the pooling sy~em .is conducted, what ~B 
the smallest unit which you would suggest ~eah?g m ?-In ~e~ard to t~hlS 
question, the size of the elevator would ~ary m dlfferent locahtleB acoordmg 
to the requirements. The s~allest umt of a country elevator would be 
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about 1,000 tons, as a whole. (J11'. Bunting): The lowest unit in which you 
could deal economically would be one ton. 

40,297. And the fifty tons, which was referred to a little while ago, was 
intended for what?-The fifty tons was a complete bin by itself for the 
bigger cultivators, on the assumption that they are not prepared at the 
pret3ent moment to mix theIr wheats. 

40,298. Would you agree that in the main the surveys of this prDblem 
which have been made have been di·rected towards the export trade, 
Mr. Govan?-Yes. (Mr. Bunting): There was a Railway Board CDmmittee 
on this subject in 1909, which took a good deal Df evidence. They went 
intD the matter Df the internal consumption and movement of the grain 
crop thorDughly. 

40,299. And what recommendations as to grain elevators did they makei'
I think the bulk I()f the evidence was mDre or less in favour of grain 
elevators, and I think it was as a result of that that a sta.rt was made 
at Lyallpur; but I am nDt quite sure about the history of that. 

40,300. Are either I()f you gentlemen familiar with the technical problems 
involved in shipment frDm elevatonsP--(Mr. Bunting): TI() SDme extent; I 
may explain that I am a stopgap to Mr.-Watson, WhD has, unfl()rtunately, 
had tD gD to South Africa.. 

40,301. Is it the ease that to get the full adva.ntage of port elevators, 
special equipment has to be fitted in the ship ?--(Mr. Bunting): We have 
made flome inquiries from' the Shipping CDmpa.nies that carry grain from 
Karachi, and' they mostly agree that no great changes are necessary. 
SDme special boards have tD be put in variDus holds, and in some cases_ 
it is specified that a certain number of rolls I()f sa.cks shall be put on. top 
I()f the wheat in bulk in ships. They are, on the whDle, in favour of it. 

40,302. You say that from the correspDndence that you have had with 
tJhemi'-Yes. 

40,303. There has been no official pronouncement by the shipping linesi'-, 
No, none ,,·hatever. 

40,304. To go back f~r a moment, I want to get from you gentlemen, 
together or individually, some clear idea of what your specific proposal is. 
I do not know whether you agree, Mr. Bunting, but apparently the 
separate bin plan is hardly feasible. Do you still adhere to that systemP
(Mr. Govan): It is a system in force in NDrth America that in the country 
elevatDrs separate bins are prDvided befDre it comes into the central elevatDrs 
wher~ it is taken over by GDvernment. 

40,305. Not in every case, I thinkl'-I dD nDt know whether it is in every 
caoSe; my information is that that is the system in force in North America .. 
I 11.10 not think it is a very seriDus pDint except in regard to the question 
of the method under which country elevators ShDUld be introduced. The 
pl()int is whether an Indian cultivator will' have sufficient faith in an elevator 
system tD hand his wheat over to be mixed up in bins with other peDple's 
wheat, take his receipt and think he is going to get his wheat back in the 
end. 

40,306. III the case where a. cultivator hires a separa.te bin, !he is really 
hiring machinery for storing his wheat and cleaning it convenienj;lyi'
Yes. 

40,307. ThRt is at the first elevator nearest the pDint of prDduction. Who 
decides when that wheat is tD be moved fDr sruei'-My suggestil()n there is 
that in regard to the handling at the receiving elevator there would be a 
sliding scale of stDrage rates resulting in a prDhibitive rate after a very 
short period, necessitating the moving of that wheat. 
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40,308. So as to prevent over-long holding up for a marketP-Yes, it will 
have to move 011. 

40,309. I judge from that that you suggest the cultivator should nominally 
be the judge as to when his wheat should be 60ld,but in fact your scale of 
~arges ~hould be so fixed as to compel him within a reasonable limit' of 
time to Instruct the manager of the elevator to sell his wlieat?-To move 
the wheat, yes. 

40,310. To move the wheat; not to sell itP-No; 
40,311. What is the next stageP-The next stage is that that wheat has 

to proceed either to a consuming area, where there will be a tel'minal 
elevator for storage, or to the port elevator for export, 

40,312. Take the first instance, where the wheat is being moved for 
internal consumption; you say the wheat still belongs to the cultivatorP.,-It 
belongs to the owner of the receipt. 

40,313. It is moved as a unitP-Yes. 
40,314. Ia that a practical proposal?-The wheat represented by that 

'l'eoeipt is moved. If the storage is in a general bin, that quantity of whe~t 
would be moved; if it is in separate bins, that parcel of wheat would be 
moved. 

40,315. I do not wish to assume there is unanimity between you gentle
men in these matterll where there is not. I should like to hear your view, 
Mr, BuntingP-(Mr. Bunting): 1 am a.fraid our view, based on experience 
in other countries, is that the pooling system is the only one that is a real 
I'elief to the transport system and can so cheapen costs of storage and 
transport to the cultivator. (Mr. Govan): I should like to say I am in 
agreement with Mr. Bunting as to the uItimate result; that is bound to 
r,ome in two or three years; but the answer I gave you was in regard to 
to the commencement of country, elevators until the cultivator has had 
some education. ' 

40,316. I quite appreciate your point, that the suggestion is for a first 
lind educative stage, but my difficulty is to conceive how you are going 
to deal with the second phase. You have got this unit of wheat in the 
cultivator's bin, which is hired; you say very properly that the wheat 
is the property not neCessarily of the cultivator but of the owner of the 
I'eceipt; the owner of the receipt decides to move !his wheat to the terminal 
elevator for internal consumption; plainly at that stage you have got to 
pool and give & new 'l'eceipt (or pool and found on the old receipt), or you 
have got to provide again separate storage for that unit in the terminal 
elevator; you must do one of the twoP-Yes, I agree with regard to the 
pooling in the terminal elevator, where it would be graded on receipt. 

40,317. So that you think the cultivator would be less inclined to be 
euspicious of a system of pooling in the secondary stage than he would of 
& system of pooling in the primary stageP-Yes,because by that time I 
imagine the receipt will be in the hands of the wheat dealers and not' of 
the cultivator. 

40,318. One attraction put forward in favour of the elevator is that the 
cultivntor would be able himself to reap some of the advantage resulting 
from the capacity to hold up his wheat for a better marketP-Yes. 

40,319. Do you not envisage the possibility of the cultivator wishin~ him
self to hold the receipt until sale takes placeP-Yes, I envisage that m th;! 
future but not in the preliminary stage. 

40,320. Mr. Bunting, are you mainly interested in the probl,em, as it 
affects intel'nal oonsumption, or export?-(Mr. Bunting): We are mterested 
in the construction of elevators. 
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40,321. You do not mind where you put themr-No. 
40,322. But would you agree in the main that the case for elevators, 

so far ;u; they would be designed to deal with the export trade, must rest 
upon the assumption that- a steady export trade will be maintained, and 
indeed that in the future there should be an increase in the exportable 
surplus of wheat from Indiar-I think a certain proportion of export is 
llece~sary to ensure that there shall be sufficient acreage under wheat in 
the country to provide for the feeding of the population in a bad year. 
Suppose a bad year occurs onoo every five years, export would then 
dimin.i.sh, but the stimulus given by the export market to the growing of 
wheat would provide a surplus which would be useful in bad years. . 

40,323. But you do not suggest that the need for an export as a stimulus 
to the sowing of a sufficient acreage to provide the minimum required for 
safety is in effect operating at this moment, do your-During the last year 
or two export has diminished, and that has had some effect, but if a better 
price were available from abroad, as a result of improved 'transport and 
storage facilities, we should see export reviving. 

40,:i24. It is the effect on the individual cultivator's mind of the relation 
oetweeu the probable price of wheat, and therefore his profits, in the 
following yenr!<, oompared with the profit likely to be earned by growing 
other crops; H,at is the way in which the factors work, is it noH-If the 
price of wheat in England is some figure bearing a. constant relation to the 
price of wheat in India, as the result of the stable export, the cultivator will 
get a slightly better price from England. It will tend to keep up the price 
here, of course. 

40,325. What I am ooncerned to get from you is whether you hold that 
there is likely in the future to be a sufficiently constant surplus for export 
to justify the investment of a very oonsiderable capital sum in elevators 
designed to facilitate the export of wheat?-Yes, a huge new area is being 
deyelopecl in the Punjab; it cannot all be sown with cotron. Cotton, of 
course, has received a sethack this year, eo that ·it is not a fair test. We 
have the Sutlej Valley prbject coming on and there are the Sind projects; 
some proportion of those areas must be sown with wheat. 

40,826. And do you argue from that that there will necessarily follow 
an enhancement in the surplus available for export?-Yes, I do. 

40,327. Do you know that the pre-war exports from Karachi averaged a 
million tons from 1910 to 1914?-I have the figures here. 

40,328. Perhaps you will check me if I am wrong?-They touch a million 
tons at times. 

40,329. In the post-war periods exports from Karachi from 1918 to 1926 
were only 327,000 tonsr-Yes, they have fallen off. There was over a million 
tons exported in 192·1-25. 

40,a:~0. Nevertheless the average for 1918 to 1926 was 327,000 tonsP
Yes, the average has dropped. 

40,331. And do you know that that reduction took place in spite of no in
considerable increase of the irrigated area of the Punjab?-Y€6j it is the 
extra demand in the country j the people are eating more wheat and the 
standa-rd of living generally has risen. 

40,332. They are eating wheat rather than other foodsP-I suppose so. 
40,333. In substitution for other grainsr-Yes. 
40,334. Is that an indication of a rise 111 the standard of living P-We 

t,ake it so. 
1.0,335. Do you think, having regard to those figures, you are wise to 

urgue that over the next fifteen years one effect of the increased area coming 
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under irrigation will be to increase the exportable surplus of wheate-Yes. 
The population is not increasing at the same pace that the new area 
available will be increasing at, and there must be a limit to the amount 
of wheat they can eat per head. 

40,336. Do you imagine that after the last acre has been irrigated the 
population in the newly-irrigated area will not go on increasing ?-It will, 
bui; I think that is sufficiently far aJJ.ead. to allow an export elevator to 
do useful work in t,he meantime. 

40,337. You think you could repay capital and interest in the meantimeP 
-I think so. 

40,338. That is the economic crux of the situation ?-Yes. 
40,339. Mr. Calvert: By "exports" you mean exports from India, not 

from the ProvinceP-Yes. . 
40,340. The Chairman: How far do you accept, the Karachi figures as an 

index of the exports from IndiaP-They represent the bulk of the wheat 
exported; the rest is negligible. 

40,341. When the suggestion is made that Government should take this 
risk, it is the problem which you and I have been discussing which Govern 
ment will have to take into considerabon before coming to a decision?
This only affects a .portion (though a large one, I admit) of the expenditure 
involved. The rest is on the country and terminal elevators. 

40,342. How far would a system of elevators, designed on an ideal plan 
to facilitate the export of grain from the Punjab through Karachi, be 
available for wheat designed for internal consumption P-Practically the 
whole of the installation, with the exception of the port elevator at Karachi, 
would be equally of use for wheat intended for other Provinces or for largo 
consuming cent,res in India. 

40,343. Are you thinking of intermediate stages between the primary 
elevator and the terminal elevator for internal consumption? Are you 
thinking of intermediate elevatorsP-No, the wheat would go direct from 
country elevators to large centres such as Lahore. 

40,344. Direct from the elevator of primary collection to the terminal 
elevator?-Yes. We presume, of course, a loss of identity; once the 
cultivator has received a receipt for so much grade" A" or grade" B " 
wheat, or whatever it is, he has done with it. Orders will then come to 
the elevator authorities to deliver so much wheat at a certain centre. 

40,345. Mr. Govan, in your n~te I see no suggestion that there should 
be any guarantee of the certificate by Government?-{Mr. Govan): There 
is in the detailed note. 

40,346. But not in your note of evidence. Do you insist on that ?-Yes, 
most strongly. . 

40,347. It is a very material point?-I think it is the most material point. 
in the scheme. I do not think the elevators would command any confidence 
in this country unless backed by Government guarantee. 

40,348. Can you cite any instance, in other countries, of Government 
guaranteeing the certificates?-No, except with regard to grading. They 
guarantee the grading, but not the quantity. 

40,349. It is not quite true to say they guarantee the grading, is it ?-l 
understand the grading is conducted by a Government department. 

40,350. Inspected, but not conducted ?-(Mr. Bunti'llg): In South Africa 
it is. The Administration of Railways and Harbours operates the wllole 
thing in South Africa. South Africa is the country which has most recently 
adopted this system on a large scale. 
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40,351. Then I am wrong on that. In South Africa, although the Govern
ment guarantees the grading in that sense, there is no guarantee of the 
certificat~ by Gover~~?nt, is there ?-(Mr. Bunting): I understand they 
take entire responsibihty for that. (Mr. Govan): It is a. Government 
organisatio.n in South :Africa, I understand. It is Government capital. 
(Mr. Buntmg): A defimte average deduction is made (I believe it is 1 per 
cent.) for handling. ' 

40,352. The pooling system exist.s?-Yes. (Mr. GOVOln): I have here a 
Report of the General Manager of Railways and Harbours, Union of South 
Africa, who controls the elevators. (Mr. Bunting): That is last year's report. 

40,353. Government not only owns the plant, but also operates it ?-
(Mr. Govan): Yes. 

40,354. Is there much active opposition from the jute or jute manu
facturing interests to the proposal to build elevators ?-There is bound to 
be strong opposition. (Mr. Bunting): n has not been expressed yet. (Mr. 
Govan): 'We have not had it expressed, but my own view is there is bound 
to be strong opposition to a reduction in the use of carrying bags in thi& 
country. 

40,355. Do you hold the view that it will be essential in the initial stage~ 
to offer the cultivator storage on an individual basis ?-No. I do not. 
insist on that point at all; I merely suggest it may be advisable to consider 
that method of starting the country elevator. 

40,356. Sir Henry Lawrence: Can you give us some general figures with 
regard to the capital expenditure involved by a complete system or 
elevators? It would be reasonable to take the average outturn of wheat 
at 10,000,000 tons, would it notP-Yes. 

40,357. The value of that might be taken at £100,000,000 sterling, in the 
roundest pOo3sible figures?-Yes, that would be t'he approximate figure. 

40,358. What is the percentage of loss at the present time owing to 
deterioration, mishandling and so on ?-We have only very approximate 
figures to go on, but the opinion is that the loss from weevil works out 
at 21 per cent. of all grain in bags. That figure is based on & much 
higher perc,entage of loss in the later months of the year, but for the 
whole crop it works ov.t at 21 per cent. 

40,359. Are there any other losses P-Yes, owing to the present method 
of storage there are. There is the loss occurring owing to dampness when 
the wheat is stored in pits; in the case of & pit h.olding 800 maunds there 
may be thirty to forty mauuds which become unfit for human consumption 
and can only be used for cattle-food. 

40,300. You suggest there is 21 per cent. from weevil and 5 per cen.t. 
from other losses, making 7i per cent. all toldP-No, because the gralll 
which suffers from weevil is not stored in pits. It is & loss of 5 per cent. 
on grain stored in pits aud 21 per cent,. on grain stored in bags. 

40,361. Would that give an all-round figure of about 4 per cent. ?-Yes. 

40,362. About £4,000,000 a yearP-Yes. 
40 363. What would be the capital expenditure required for a COinplete 

syst~m of elevators to deal with the whole of the wheat in the countryP:-1t 
would not be practicable to Iltart off with a complete system, but ~ne might 
start off with a system sufficient to handle a reasonable propor~ion of the 
crop to begin with; the figures we worked out were approXlmately for 
elevators of 240,000 tons capacity. 

40,364. Could you give that as cost per tonp-'rhe ~ost pe~ ton to-day, I 
understand, is in the neighbourhood of £8. (Mr. Bunhng): Slmply-eqUlPPlld 
country elevators in the Punjab could be done for about &.60 a ton. 
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40,365. The ChaiTman: In what material P~Reinforced concrete or brick. 
Ml,366. Sir Henry Lawrence: Does that include the machinery as well P 

-Yes. _ 

40,367. Sir Thomas MiddZeton; Does it include one-ton bins?-No. 
40,3GB. How much would that addP-{MT. Govan): I have not suggested 

one-ton bins. 

40,369. SiT Henry Lawrence: That-is per ton of storage capacity?-Yes. 
40,370. But it would deal with a great deal more than that in a seaso~ 

I want the figure per ton dealt with, if you have such figures available?
{Mr. Bunting):. You would liave to divide that figure by five, judging from 
our experienoo in other countries. 

40,371. That would be about £1 per ton dealt withP-Yes, with five 
turnovers in a season. 

40,372. It would be an all-inclusive rate ?-Yes, but only for country 
elevators, which are very simply equipped; not for port elevators; or perhaps 
even for terminal elevators. 

40,373. Those would be more expensive P-Much. 
40,374. Ha.ve you worked out a figure includ~ng terminal and port elevators P 

·-We worked out a figure roughly for the North-Western Railway system, 
and I think it came out at two to five as between the expenditure on the 
port elevator at Ka.rachi and the expenditure on some eighty country ele~ 
vators in the Punjab. We have only dealt at present with this Punjab area. 
In the United Provinces there would be n6 great amount for export, so 
the average expenditure on elevators would be no less, because only country 
and terminal elevators would be required. 

40,375. What percentage would the port elevator add to the costP-Our 
firm gave a rough price for the port elevator at Karachi of £9 10,. per 
ton. Having inspected the site, I think that is a little low. 

40,376. That is per ton of storage capacityP-Yes. It would turn over 
much more often, of c9urse. 

40,377. It might turn over thirty times?-Not as much as that. We put it 
at twenty times. It would not work out more expensive per ton of turnover 
for that reason. We envisage a 40,000 tons capacity elevator to start with, 
increasing in a short time to 80,000 tons. It is more expensive, but a small 
item comparatively to the total produce. 

40,378. The total export has seldom exceeded 10 per cent., and recently it 
has been as· low as 5· per oont.; is that rightP-Yes; but the area affected 
is the Punjab and Sind and 16 per cent. of the United Provinces. 

40,379. And on that your, figure of ex-port is 12 per cent. P-It is higb,er 
than that. 

40,380; 20 per cent. P- Yes. 
40,381. Last year it was :12 per cent. ?-Last year it was less; it was 

12·78 per cent. for 1925 from all the area. 
40,382. But the larger part of your scheme, I take it, would have reference 

to the internal consumption which in itself is 90 per cent. of the outputP
Yes. 

40,383. And for that part of the scheme the figures you first quoted apply? 
-Yes, Rs.60 per ton; it is a very rough figm·e·; it requires to be wo~ked out 
in great detail. Th~ prices of t.he material and labour vary very conSiderably 
over the area. 

40,384. But you· have been applying your mind to it, and that is the 
resultP-Yes. 
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40,385. Can you give us any figure for the saving in transport and bagging: 
charges per ton dealt with?---J: think Major Gordon had better answer that;, 
question in Lahore. But' taking 10 bags per ton and 10 annas a bag as the
average price, and allowing 7!d. pel" bag as compensation for useless bags. 
realised in England, there would be a saving of 2d. roughly per bag or 
2&. per ton. That can only be given as the general figure for bags. Of. 
course, bags oceupy about 12 per cent. more space in a ship, and that would 
give some reduction in freight, a very small advantage over the off-setting, 
disadvantages. The saving in the' railway transport of course depends on 
the pooling system, and it may reach a very large figure; but it is a very' 
difficult one to estimate in advance. 

40,386. You look forward to Government operating this system with respect, 
to grading and general administration of these elevators. Have you any 
figure to give about the expenditure to the Government per ton for aIL 
efficient system of grading and' administration? What is the Canadian 
experience in regard to inspection?--I do not, know about that. The
Manchester figure works out at 8d. a ton. I think the South African figures. 
work out a little bit less. 

40,387. You have no definite reports as to the, method of administration, 
in South Africa, Canada or New South Wales?-I have not got them here
with me; you can have them at Lahore.· 

40,388. Sil' Ganga Ram: Mr. Grant Govan, you deal with different kinds. 
of wheat. Can you give us milling properties of the different kinds of wheat,. 
for example, Pusa 4, Pusa 12, Punjab 8, Punjab 18, and so on?-(Mr. 
Govan): In regard to the production of flour from the different grains? 

40,389. Yes, on economical grounds; which is advantageous to the producer 
so far as the value of the wheat is concerned ?-I will supply you a note
on that. 

40,390. You buy wheat largely from Lyallpur and other centres, and you 
carry it in bags?-Yes. 

40,391. Supposing the railway provided you with wagons to carry them ill' 
bulk, would you prefer tha1;?-Yes, very much. 

40,392. You would not be afraid of leakage in that wayP-No, certainiy 
not; not if the wagons were efficient. . 

40,393. Would you save Ju' money?~We would save all th. cost involved 
in sending our empty bags up to the different wheat markets and the 
deterioration of the bags also, as also the railway freight on them. 

40,394. Could you give l1S an idea as to what would be the saving per tOl'( 

under this method? You can send us the information later on?-Yes. 
40,395. You ('onsume in the flour mills a large quantity of wheat. Why 

do you not set up a terminal elevator?-We have got one. 
40,396. What is its capacity?-27,000 maunds or 1,000 tons. 
40,397. For how many days' requirements?-Roughly, fifteen days over and 

above our ordinary storage capacity for our wheat in bags. 
40,398. Is the old system of khatis being done away with? It was largely 

used in the United Provinces?---J:t is not done away with. 
40,399. How does that system compare with the elevator system in regard 

to the ('ost, considering both advantages and disadvantages? Would it 
be a gain or a loss on economic grounds?-In this note prepared in 1920 
it was worked out that the cost of storage under an elevator system would 
be cheaper for a limited period than the cost of storage in pits, ana that 
the 5 per cent. deterioration in the pit wheat wOl1ld be avoided by the 116e 
of the elevator. 

• Vide Appendix I. 
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40,400. When. y~u consider the cost of elevators, you consider the interellt 
charges, deprecIatIOn and all thatf-Yes; it is given in this note. 

40,401. When you buy wheat in Lyallpur and other centres, what litandard 
do you insist upon as compared with the so-called London standardP-'l'he 
standard i~ an allowance of 5 per cent. refraction; that is foreign grains 
and anythmg that is not capable of being used in the mill in the form of 
wheat. • 

40,402. Do you insist upon that standard when you are buying from 
mandis?-We buy on those terms, and when wheat comes in and is analysed 
on arrival in the mill, 5 per cent. is allowed free for refraction and any 
excess is deducted from the bill. . 

40,403. Supposing the wheat is altogether pure; do you allow any premium 
on that?-No. 

40,404. Then the calculation is on one side on,1y?-I have not ·seen pure 
wheat coming into the mill. .. 

40,405. Pardon me; that is rather a sweeping assertion. You can get 
any amount of pure wheat P-It has never come into the mill. By the time 
it comes to my mill it has got 5 per cent. refraction in it. 

40,406. If you come to my factory I can show you any amount of pure 
wheatP-The system of purchasing is giving 5 per cent. allowance. 

40,407. Supposing you get pure wheat, do you allow 5 per cent. premium P 
-We have never considered the subject yet because we cannot get pure 
wheat. 

40,408. How do you account for this factP It is my experience that 
the middleman buys dearer than the exporter and sells to the exporter at 
a cheaper rate?-Perhaps the same reason; he buys the wheat and sends 
it to me, and when it arrives in my mill it has probably got () per cent. 
refraction. . 

40,409. Who does thatP-·Probably the middleman. 
40,410. :Why do you not insist upon buying the wheat yourself directly 

through agentsP--We buy through the artya who is a middleman; we cannot 
buy directly from the cultivator. 

40,411. Sir Thomas Middleton: In estimating Rs.60 per ton for your 
oountry elevator, what size of bin do you aHow forP-.It is rather a difficult 
point; but certainly about 200 tons in a bin would be the smallest on economIC 
grounds. 

40,412. How much would that add to the costP-.It is very hard to say off
hand; but it is not very much. 

40,413. Do you agree that as a means of introducing the elevator system 
it would be desirable to supply the unit storage for each cultivator P-It 
might be desirable; I think it is very difficult. 

40,414. ~rr. Govan attaches great importance to this point; you have no 
doubt discussed It between yourselvesP-No, we have not so far done so. 
(.lf1'. Govan): We have not had a preliminary discussion before meeting here 

40,415. Mr. Govan, you have heard the discussion on your view, and I 
would like to know whether you still adhere to your opinion that it is very 
important that the cultivator should see his own wheat in the elevatorP
I adhere to that view to this extent that I do not think cultivators will be 
induced to put their wheat into a g~neral bin to commence with unless some 
method of education through district officials is undertaken. 

40,416. Would you not also agree that to give e~ect to .your.opinion & very 
much smaller unit than fifty tons would be essentIal; thIS weIght represents 
some 200 acres of wheat?-Yes, probably it would. 
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40,417. What does the ordinary cultivator's wheat crop amount to ?-It is 
very difficult to answer that qnestion unless an investigation is carried out 
on the spot. It must vary very considerably. 

40,418. Dr. Hyder: To take up this last point, while fifty tons would be 
about 1,350 maunds do you not know from your own experience of the 
cultivators in this country that the bulk of them do not have this annual 
output of 1,350 maundsP-I am afraid I am not qualified to answer that, 
because we cannot get into direct touch with the cultivator. 

40,419. Now with regard to the elevator system one criticism made is 
this, that it results in cheap handling but dear storage. What have you 
gentlemen got to say on this point of eheap handling and dear storageP 
We 'Bre now comparing things as they exist in India with things as they 
would appear when you have an elevator systemP-{Mr. Bunting): I think 
the South. African figure was for storage in the off season .when the elevators 
are not required to turn it over. 

40,420. In giving your evidence you suggest that these country elevators 
or terminal elevators would have to have a turnover of five times. Do you 
think that is possible in tlie case of wheatP-Between. April and July, which 
is the wheat exporting season, I think we could rely on that. But I think 
it has been shown by Major Gordon that it would pay even three times. 

40,421. Could you make use of these- elevators by storing other kinds of 
grain, such as maize, etc.P-Yes, the Manchester elevator has even been 
used for groundnuts. . 

40,422. To pass on to another matter: the economies which would result 
froin the system of elevators would to a large extent go to the railways, is 
that not soP-The railways ought to benefit considerably, but I think the 
largest benefit will be derived by the safe storage of wheat and the elimina
tion' of the loss caused by weevils, vermin, also through damp, and again 
by the disappearance of the multitudinous stages in handling. 

40,423. Could you work this system of country elevators without the 
active help and co-operation of the railways?-No. 

40,424. You know that most of the railways in India are State-owned. 
Do you not think it would be better to entrust the railways with the con
struction and operation of this system of elevators?-Yes, I do. 

40,425. That iii! to say 'the elevators should be State-ownedP-{}n the 
whole I think so. 

Mr. Govan: I agree with that. 
40,426. You referred to the experience of other countries such as North 

America, for instance. I was wondering whether you are familiar with the 
latest developments in Canada, Mr. Bunting, where they feel very much 
dissatisfied with these elevator companies as a result of which the farmers' 
oo-operative societies have to a. large extent taken over this systcmP-Yes. 

40,427. With regard to this difficulty which arises from the smallness of 
the units, do you think it would be better if the country elevator induced 
the co-operative societies to hand over the grainP That would facilitate the 
working of the system if the co-operative societies operated it instead of the 
individual cultivatorP-{Mr. Govan): Yes. (Mr. Bwnting): I think tha.t 
in the first stages the individual cultivator would not have to deal direct 
with the elevator. But if the elevators do, as in other countries, put up 
daily postings of prices offered, the cultivator will get to know about this, 
will realise his own disabilities and will take more and more to co-operative 
societies. It would be a. great inducement to realise the benefits. 

40,428. To obviate this wastefulness of dealing with small consignments 
of wheat, 'if the consignments come in bulk through the co-operative societies 
would you be a.ble to store in bulk instead of in small quantitiesP-The 
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elevator which our firm designed consists of only four bins and at leas~ 
four grades are r..ecessary. The minimum size we recommended was 1,000 
tons of storage capacity, which amounts to something like 250 tons per bin. 
I think the South African experience is that the 1,000 tons proposed has 
already proved too small. We have selected some eighty stations 
in the Punjab as being places suitable for the erection of 
country elevators with the intention of bringing the country elevator 
within carting distance of every place where wheat is cultivated to any 
extent. We have arrived at that conclusion from the railway transport 
figures, making diffel'ent classifications at places from which 10,000 tons 
per year can be sent away by rail. We divided the figures by five turn
overs and made out a ,list of these elevators ignoring all those that work 
out at less than 1,000 tons capacity.' But if you take a twenty mile square 
with an elevator in the centre of it, and if you take one-tenth of. that as 
being under wheat, that would be a good average figure, and it would give 
you something like 2,000 tons as the minimum capacity of the elevator, 

40,429. Are you speaking of the elevator as a whoie? I was thinking more 
of the small quantities of wheat brought in by the individual cultivator, 
where you would have to keep every man's wheat separateP-I do not ees 
how it is to be done. 

40,430. The Chairman: I would like to be clear about this question of 
the number of grades in its bearing upon the minimum total capacity of the 
elevator. Is 250 tons per bin the economic minimum?-I would not say 
that; but that is a convenient figure for the size of a bin. Of course you 
would have in an elevator, say, eight bins of that size. You would have, 
say, two more bins sub-divided into a quarter of that size for dealing with 
small consignments. , 

40,431. You do not contemplate a five grade basis? You contemplate an 
eight or a nine grade basis at least, do you not?-To start with, probably 
there would be quite as many as that. But we hope that after a little time 
it might be possible to decrease the number of grades. Experience varies so 
much in different countries that it is impossible, in advance, to say what 
the effect of an elevator system would be on standardising the grading and 
so eliminating too great a variety. 

40,432. How about the suitability of Indian wheat for grading* ?-I would 
ask you to wait for an answer to that question till you examine one of our 
men at Lahore who has had considerable experience in wheat. 

40,433. Dr. Hyder: With regard to this question of grading, Bupposing 
the system were worked by the Railways how would you prevent the danger 
of the subordinates of the railway or the elevators combining with the 
cultivator in order to raise the grades and so cheating the purchaser?
(Mr. Bwnting): Consider the position of the manager of an elevator; he 
is receiving numerous consignments from hundreds of different people; in 
the busy season he will be receiving 100 different consignments in a day; 
he has to grade them and put them in the bins according to their grades, 
and order the receipt to be issued. Within a week or two he has to despatch 
so many hundreds of tons for which he would receive orders, to Karachi, 
Lahore or Delhi. If he has given a cultivator say a better grade than the 
wheat is worth, the man at Karachi who has to receive it will immediately 
complain, and it will not take many weeks to localise any dishonest grading. 
It would be an almost impossible proposition to . consider collusion between 
the receiver at Karachi and the despatcher at an up-country elevator, 

40,434. The receipt is issued, let us say, at Lyallpur, for grade "A," 
and tbe grain is actually delivered from Multan; the receipt says the holder 
is entitled to grade" A," but what he in fact receives is below grade" A "; 

* Vide Appendi:, II. 
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do you think you will be able to fix the responsibility?-I think any dis
honest grading will ,be immediately found out because it would involve 
collusion of the whole of' the elevator staff all over the country and their 
customers, 

40,435. You do not think there will be any baksheesh going?-The only 
way in which the manager of an elevator could make _money would be by 
giving a receipt for a smaller quantity than is received, and I think the 
cultivators or the people bringing the wheat would very soon find that out. 
If he gives a receipt for a larger quantity than is received, how is he going 
to make. it goodP In the terminal and port elevators they will have people 
quite able to analyse the content of moisture and the refraction of the 
wheat, and if that has been tampered with they will be able to say so at 
once. 

40,436. Sir JOJmes MacKenna: Is it not a fact that there is much more 
enthusiasm for elevators displayed by railway companies and manufacturers 
of elevators than by the act.ual traders in grain?-Yes, I think that is quite 
understandable. 

40,437. I am speaking from my own experience in trying to tackle the 
rice problem in Burma; thepe was no enthusiasm on the part of the tradeP 
-It is hardly to be expected. 

40,438. Professor Ga71gulee: In this proposed system of elevators, how 
would you arrange for drying grains1 suppose you introduce grains with a 
moisture content of more than 121 per cent. P-Indian grain does not suffer 
from that; Indian grain is famous for its dryness. The usual method that 
is adopted w'here necessary is that a large pipe is inserted into jjhe centre 
of the bin with grooves In It. Special drying bins in fact are fitted in this 
way. Dry air is blown through the wheat. 

40,439. Will that add to the cost of the elevatorsP-It depends on the 
extent of it. At all the port elevators or large termiml elevators there 
would be a hospital section for dealing with wheat that has arrived in poor 
condition. 

40,440. Is it necessary to treat these bins or elevators with carbon bisul
phide for weevilP-I think experience is rather against that; it has been 
done a good deal, but the general experience is that both the cost and the 
complication of it is not worth while, that quite good results are obtained 
by merely turning the wheat over, which is done every two or three weeks 
in a storage anyway. 

40,441. In this system which you suggest of oou~try, terminal and port 
elevators, how would you divide the wheat into .two classes, one for internal 
consumption and one for exportP One quality of wheat is exported and 
another quality is used for internal consumptionP-I do not know t!hat any 
distinction has been made in quality; the exporters at present at Karachi 
mix certain proportions and supply what is called fair average quality. 

40,442. The foreign markets prefer hard wheat to soft wheatP-Yes; of 
course, the hard "'heat is valuable for mixing purposes; it would be graded 
separately. 

40,443. Would it be necessary to have standard weights and measuresP
All w'heat entering and leaving elevators, up country and at Karachi, will 
go through automatic weighing machines. (Mr, GOllan): I do not think 
there will be any difficulty in Karachi; there may be in Bombay. 

40,444. A'I you know, there are various weights and measures in this 
countryP--Yes. 

40,445. What would be the effect. of the system of elevators on general 
market conditions; would it tend to stabilise the market?-(Ml·. Bunting): 
The fact that an elevator receipt represents something for whlch Government 
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guarantees the quality and the quantity, would make marketing very much 
easier. . 

40,446. Would you make the elevator receipt a- negotiable document?
Yes, certa-inly. 

40,447. Mr. Oalvert: Mr. Bunting, I think you are getting a report from 
South Africa as to the success of their new scheme of elevators?-We have 
got a short report here dated the 31st March, 1925, from South Africa; it 
is not quite in the form we wanted. 

40,448. But what is the general effect of the report? Does it express 
satisfaction with the new scheme?-Very much so; I think they complain 
that the size of the country elevators was under-estimated and they will 
soon require extension. (Mr. Govan): The Parliamentary Board have 
recommended the construction of 132 country railway stations and two 
terminal elevators at a cost of £3,500,000. 

40,449. But the experiment has hardly been going on long enough to lead 
to a really definite decision P-(Mr. Bunting): I think it has; it was first 
opened in 1923 with 33 country elevators and one Oape Town elevator. I 
think the Durban section has come into operation this year. 

40,450. Were those elevators for wheat or for maizeP-For maize. 
40,451. Mr. Gpvan, you told Sir Ganga Ram that you could not buy 

direct from the cultivators; have you triedP-(Mr. Govan): Yes, we have 
tried; the cultivator is not in a position at present to get into touch with 
a flour mill. 

40,452. Is your buying agent an IndianP-We have artyas in practically 
every single wheat station. 

40,453. You employ the art yaP-We buy through the artyas who get their 
brokerage. 

40,454. You have not tried to buy direct through co-operative societies?
No, no co-operative society has approached us in regard to it. The only 
person who approached us direct was Major Van Renen who approached us 
to sell wheat. 

40,455. Is the omission to buy direct from the cultivator in any way 
connected with the fact that you are employing as your agents people of the. 
same caste as the artyas ?-N 0, I do not think so; I think the reason is that 
the cultivator is incapable of dealing with a mill situated rome hundred 
miles away; that is the reason why he has to deal with his village artya. 

40,456. Is Sonepat 100 miles from Delhi P-It is 28 miles from Delhi. 
40,457. Is not there a co-operative commission shop there that can deal 

with wheat?-There may be. 
40,458. The omission to deal direct w.ith the cultivator is probably due 

to insufficie-nt effort to get into touch with him ?-The inability to deal 
wth the co-operative society may be, but I do not think there is any possi
bility of ooaling with the cultivator at present; an effort might perhaps he 
made to d~al.with co-operative societies, but the co-operative societies have 
made no efforts to deal with the consumers. 

40,459. I think you also said that the cultivator would not be prepared 
to bulk his wheat 'With other parcelsP-I say that in regard to the in~tial 
stages of the elevator system, during the first two or three years until he 
understands that he is secure; we will find it, in my opinion, very difficult 
to get him to hand over his wheat if he knows it is being mixed in a general 
bin from the bottom of which comes some other wheat which may be of the 
same grade but which is not his. 

40,460. But that opinion is not based on any experi.enceP-It is only b~ed 
on my opinion. of the great unwillingness of oultivators to take on anythmg 
new. . 
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40,461. But as you have not got into direct touch with the cultivators, 
this opinion is not based on intimate personal knowledge of the cultivatori'
It is based on my knowledge of the Indian cultivator. 

40,462. Which has not been obtained from direct connection with the
cultivatori'-Except from my .experience of eighteen years in this country. 

40,463. You told Sir Thoma&. Middleton you could not get in direct touch 
with the cultivators P-Thnt is so. 

40,464. I do not understand your difficulty. In these big mandis we have
oo-operativ'3 shops?-As I say, I have never had any suggestiori of co
operative societie~ offering us wheat or offering wheat to millers in the
mandis. They may offer it to the artyns, but the only people who offer us 
wheat in these mandis are the al'tyas. 

40,465. That may be because you deal through a class of man who is 
inimical to co-operation P-Very likely. 

40,466. The present tendency, I understand, is for an increasing quantity 
of wheat to go down-oountry, towards Bengal rather than towards the 
portsP-Yes. I think the population of the south are taking to eating more
wheat. 

40,467. Although there is an increasing outturn of wheat, due to the
wheat area coming more and more under irrigation, the extra outturn is 
being consumed inside the countryP-Yes. 

40,468. Until that new demand l~ saturated there is not likely to be all' 
increase in exports from the countryP-It is all a question of whether the 
increased production is going to exceed the rapidity with which the popula
tion of India is going to take to higher grade foodstuffs. In the last ten 
years the people of India have appreciably taken to higher grade foodstuffs, 
and probably that movement will continue with increasing prosperity; but 
I think the output of wheat is likely to increase more rapidly than its 
con&umption in India. 

40,469. Ali a matter of fact, there has been no tendency for wheat exports 
to lDcrease during the present century P-No. 

40,470. Although there has been a very wide extension of irrigationP-I 
I put that down to the fact that India, in the last few years anyhow, has 

'heen better off and able to buy superior foodstuffs. 
40,471. Or that Indians have been able to consume what they produce,. 

instead (If being compelled to seUi'-Yes, on the assumption that they are 
consuming wheat. In the old days they had to sell their wheat and buy 
an inferior foodstuff. (Mr. Bunting): I think the new areas are mostly 
being developed nearer to the point of export, so- that they will bel favoured 
as compared with areas previously brought under irrigation by being able 
to export their wheat rather than send it to the heavy co-nsuming centres 
in the United Provinces and Bengal. 

40,472. At the same time, you are assuming that an extension of irriga
tion into new tracts will mean an extension of the area under wheat P
To a certain extent. It cannot all go under cotton. 

40,473. But actually, in spite of the enormous extension of irrigation in 
the last 2i years, there has not been a large increase of the area under 
wheatP-No, but this is new country altogether. Some of the Canal Colonies 
in the Punjab were, too, of course. 

40,4i4. Irrigated wheat )Deans a low canal rateP-Yes. 
40,475. You cannot charge the same canal rate for wheat as you can 

for cotron or sugarcane P-N o. 

40,476. Do you not think the tendency will be for the canal people to 
persuade the irrigators to grow a crop ot.her than wheat, a crop which 
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will bear a higher canal rateP-No doubt it will, but there is a great 
deal of land which cannot be used for cotton, and the cotton and wheat 
seasoDs do not coincide. 

40,477. You were in the Irrigation Department in the United ProvincesP
Yes. 

40,478. Do not the United Provinces canals favour sugarcane as against 
wheatP-They may, but that does noll mean the whole area can: be supplied 
with water, for sugarcane; there is not enough water for it. My argu
ment is that a certain proportion of wheat must be grown in this new 
:area. ' 

40,479. That assumes the canal rates are so low as, to make irrigated 
wheat profitableP-Yes. There must always be a rabi crop, and wheat 
"lIlust be the chief portion of it. The rabi crop may be small compared 
with the khan!, but, there must always be a rabi crop. It is pertinent 
1;0 observe that in Iraq, where a very ambitious cotton-growing scheme was 
contemplated, they have found from the course of world markets in the last 
year or two that they must cut down their cotton programme very materially 
.and Bow a certain proportion of wheat. That is an indication of a general 
'trend. 

40,480. Do you anticipate in your old Province any appreciable expan
sion of irrigated wheat from tube-wells P-No, it would be too expensive. 

40,481. So you are looking to the Punjab Canal Colonies for your increase 
of wheat P-And Sind. 

40,482. Not to any increase in the United Provinces?~I hardly 
imagine so, 

40,483. Mr. Kamat: In this scheme of elevators which you contemplate 
for the Punjab, have you in mind the handling and .storage of wheat only, 
or of other crops as wellP-As I r.aid just now, every form of grain and 
puls~ can be handled in an elevator, and is so handled. We have 'actually 
receIved ground nuts at our Manchester elevator. 

40,484. Ground nuts are for export; let us take other crops. If the 
cultivator deals with the elevator for one crop, but for another has to go 
to the bania, how will that work P-The seasOns do not, as a rule, coincide, 
and where they do not coincide, other crops can be stored in the 'elevators 
.and handled in bulk. 

40,485. The cultivator is likely to find it inconvenient if he deals with 
the elevator for one crop and has to go to, the bania for another. From 
his point of view, do you not, think that will be an inconvenient arrange
ment P-It may be, but if it becomes the general practice of the country 
it will not make much difference. 

40,486. You think he will go to the elevator just for one crop ?-(lIIr. 
Govan): I do not t;hink his inability to go to the elevator for his other 
crops will affect him. 

40,487. Have you worked out the comparative cost to the culti\<&tor 
of going to the bania for the marketing of his goods and of going to the 
elevatorP-It is in the ol'iginal note we sent in. We have worked out the 
,estiJllated charge for using the elevator and have given also the cost 
of handling by present methods. 

40,488. Which is cheaper P:-It is 1 anna 6 pies against 1 anna 8 pies. 

40,489. Sir Ganga Ram: Have you seen the Lyallpur elevatorP-{Mr. 
Bunting): No, not myself. 

40,490. Do you know the cost of itP-I know it was out of all proportion. 

40,491. It was very extravagantP-Yes. 



40,492. With all your experience in Africa and elsewhere, have you 
worked out a cheaper design suitable for IndiaP-We have made various 
attempts to adapt our designs to Indian conditions. 

40,493. Have you brought out the cheapest design consistent with 
efficiency for the Punjab P-'l'hat IS what we are endeavouring to do now. 

40,494. You ha,-e not ye~ arrived at anythingP-No, but we have various 
desIgns in preparation. 

40,495. Sir Thomas Middleton: You indicated you would expect to fill 
a country elevator about five times in a season ?-Yes, between Aprii and 
July. 

49,496. What nbout the remainder ot the period ?-It would be very 
desirable that grain for export and for immediate movement to inland 
centres should be first served between April and July. From the beginning. 
of the 1110nsoon it would be a good thing to encourage storage in the 
elevators by dropping the storage rate slightly and to discourage it again 
later, after the monsoon, by raising the rate slightly. 

40,497. So that, all the losses, which fall on the wheat and which Mr. 
Govan has indicated, could not possibly be obviated by a system of elevators 
sufficient to deal with the trade of the country P Elevators sufficient to 
deal with the trade would presumably be filled five times overP-In these 
three months. During the rest of the year they could be used for storage. 

40,498. At low raiesP-Yes, during the rains, because people should be 
encouraged to store during the rains, when most of the damage occurs. 
After the Iains they store only with a view to getting a better price; I 
think we could say that? (Mr. GOl'an): Yes. 

40,499. I wanted to get at the possibility of obviating the damage through 
your systemP-(Mr. Bunting): It can be obviated by despatching to the 
port, or to the inland centres where there is sufficient accommodation or 
where it is being dealt with at once, as much as possible between April 
and July, and by storing to the full capacity of the elevators from July 
to October. By that time the greater part of the dangerous period of the 
year is over. 

40,500. The greater portion of the loss to which Mr. Govan has referred 
does not occur between April and July, but subsequently?-Yes, so that. 
the storage capacity of the elevators is definitely a measure of what can 
be safeguarded for the ensuing th:t;ee months. 

40,501. The storage capacity would never be more than one-fifth of the 
crop ?-Yes, because you would have got rid of -the grain exported and 
sent to up-country centres. 

40,502. Would you agree it would not be more than one-third?-Yes. 
40,503. 80 that one-third could be protected during that part of the year 

when lo.ses are most severe?-Yes. That is a general statement, of course. 
4Q,504. Actually, the losses run highest in October and November, do 

they not? The losses from weevil are highest just after the rains?
(At r. (iovan): Yes, I think so. 

40,505. The Chairman: You mentioned that special trucks will have to be 
provided for carrying grain in bulk; do they exist now?-They do not 
exist. In other countries there has been 5<)me difficulty about providing 
special trucks because in other countries the proportion of open trucks 
to covered trucks is very large; in this country it is the other way. 

40,506. It is the covered truck that you wantP-Yes, and the changes 
required are 81../1&11. In the ordinary bogie truck it is necessary to have two 
holes in the roof closed by suitable doors, and in each end there will be one 
or two doors also closed; the loading will be from the top. When. it gete 
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~ the port elevator or ~ the la~g~ up.-co~utry elevator the usual practice 
~s to break up the train and divide It Into a certain number of parf.f!' 
1D ~ape Town it is divided into four pam and each wagon passes on to ~ 
po~tlOn o.f the truek which can be hoisted and the doors are open and it. 
IS Immediately conveyed to the elevator. I have not made a close e.stimat& 
of what these changes would cost for the ordinary type of Indian roIling 
stock. We have sent to aur firm a~l the particulars of the Indian rolling 
stock used on the North Western RaIlway. But I have estimated it roughly 
at Rs.500. . 

40,507. Is much grain carried in open wagons to-day in India?-Very 
little. 

40,508. Would the risk of petty theft and pilfering offer any special 
problems in IndiaP-I do not think so. 

40,509. Is pilfering very heavyP-Yes particularly when the bags ar& 
lying in the railway stations. ' 

40,510 .. T~e bags can be pilferedP-Yes; :they are pierced and the grain 
eomes trICkhng out. 

40,511. It is only when the bags are left n~ the station that the leakage
occurs?-Particularly so; it will not be the case with covered wagons. 

40,512. There is no pilferage on closed wagonsP-Not to-day. 
40,513. In other words, the syst&m of doors and locks is satisfactory P_ 

Yes. 
(The witnesses withdrew.) 

The Commission then adjourned till 10 a.m. on Saturday, the 19t1. 
Februm1/, 1927. 

APPENDIX I. 
E~TB.\Cr 011 ltBpORT ON GllAIN ELEVATORS, BY THE GENERAL MANAGER ()$ 

RAILWAYS AND HABBOURS, UNION OJ' SOUTH .Al!'RICA, l!'OR THE YEAR ENDING. 
31ST MARCH, 1925. 

The Capetown port elevator, with a storage capacity of 30,000 tons, andi 
33 country elevators in the maize areas, with a total storage capacity of 
106,600 toDS, were opened for normal working in August, 1924. 

The total quantity of maize and ka.fllr corn handled in the elevator system 
for the grain season ended 30th June, 1925, was 80,000 tons, equivalent t;o. 
800,000 bags. The reason for this oomparatively small tonnage was the 
poor maize crop as the result of severe drought. 

Of the total tonnage handled in the system, 45,933 tons were exported 
through the Captown elevator, the remainder being disposed of for local 
consumption. 

European youths are being employed at the elevators, and it is satisfactory 
to record that the experiment, a.ffording as it does a new avenue of employ
ment in the country districts where elevators are located, has met with a. 
considerable measure of suocess. 

The youths are enthusiastic and eager to adapt themselves to elevator 
work with a view to qua.lifying for the more responsible posts. Some of 
them have attained a high state of efficiency, and have been promoted to 
positions either as first or second assistant operators. 

At the time of writing, the 1924-25 maize crop, which is a record one, 
approximating 25,000,000 bags, is being dealt with in ~he elevator system_ 

Although the season's operations commenced a.bout SIX weeks later t~an 
usual in consequence of late rains, it is possibl~ to mention a few pomts 
of general interest in connection with the workmg of the elevator system 
under high pressure. . 

With the record production of maize throughout the whole of the malz& 
belt in the Orange Free State and Transvaal, there were early indications 
that the elevators would be extensively used and that the system would he 
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inadequate to cope satisfactorily with the enormous volume of grain offering 
this sea.son. ' 

All ~hat oould be done, therefore, W8.6 to meet the position with a 
determmed effort to ensure the maximum ronnage of grain being handled 
through the system oonsistent with the handling and storage capacity avail
able. 
~~e ,most important addition to the system ~as. the provision of temporary 

faClhtles at Maydon Wharf (Durban) for shlppmg oOf bulk grain. Photo
graphs oOf the facilities provided are reproduced in the pictorial section of 
this report. . 

The following figures show the tonnage of maize handled through the 
elevator system for the period 1st July, 1925, to 3rd October, 1925:-

Total maize shipped through Capetown port elevator 
Total maize shipped through MaydoOn Wharf •.. . .. 

Total shipments 

• 
Total delivered for local oonsumption 
Total in elevator system on 3rd October, 1925 

Total tonnage handled 

Tons. 
125,976 
70,007 

195,983 

1,774 
141,562 

339,319 

In reviewing the foregoing figures, it should be noted that, due to the 
lateness oOf the season, only 65,000 tons has been received into the system 
up to the 31st July, and at that date only 4,000 tOllS had been shipped or 
delivered out oOf the system, so that the great bulk of the tonnage handled 
was dealt with in tWoO moOnths. 

Bearing in mind that the total capacity of the 33 country elevators in 
the maize areas is 106,600 tons, the handling of 284,319 tons in two months 
represents over two and a.-half turnovers for the country system, or equal 
to 1,421,590 bags per month, which is regarded as highly satisfactory. 

In all probability the season's operatioOns will extend to about February 
'Or March, 1926, as there still remains an enormous quantity of grain 
to be handled for export. 

It is interesting to note that the average market price of grain in bags 
\Varies from about Sd. to 6d. per bag only in advance oOf the price of 
grain in bulk oOr ex elevators, which, of oourse, means that at present-day 
high prices of bags the producer only receives a small fraction of the cost 
thereof when selling his grain in bags. 

The experience gained thus far during this season clearly !indicates 
the need for extending the elevator system to meet the expanding maize 
industryoOf the oountry, and consideration is being given to the question 
.of constructing moOre country elevators. In the meantime, provision ha.s 
been made for the erectioOn oOf one small experimental elevator of new deosign, 
and it is expected that the oonstruction woOrk will be commenced at 

'~Ul early date. 
The national advantages of elevators oontinue to receive prominence in 

Australia, and in this oonnection it is interesting to note that, following 
the lead given by other States, the Parliamentary Board appointed recently 
by the Victorian Government to inquire into the handling of grain in 
bulk ha.s recommended the constructioOn of elevators at 132 country railway 
stu,tions and two terminal elevators. The ('.ost contemplated is £3,612,000. 
These elevators, it is proposed, will have a total storage capacity of 
17,445,000 bushels and be capable of handling a wheat crop of 40,000,000 
bushels.-

- SS elevators = 106,000 tons. 
132 .. = 17,445,000 bushels = 469,300 tons. 

Messrs. R. E. Grant Govan and S. A. BWlting. 



55 

APPENDIX II. 

GRADING OJ' THl! WHEAT CROP IN THl! N.W.R. hIlA, .Y MR. J. H. GILLETI. 
OJ' MESSRS. HENRY SIMON, LTD., MANclmsTElt. 

Ckusijieation of the crap.-The quality of the wheat produced in this 
area varies very considerably. iWhilst it is difficult to define closely the 
areas producing different varieties, the following general survey may be 
useful. 

The area may be divided into six districts as follows:-
1. The district which centres on Lyallpur, .and includes the following 

places within its boundary: -Multan City, Jh<&Ilg City, Sargodha. 
Chuharkana, Pattoki and north of the Sutlej to Multan. 

The wheat produced in this area is of good quality and is higher 
priced than any other except that produced in district no. 8. 

2. The district which centres on Amritsar, and includes the following: 
within its hounda.ry:-Lahore, IGurdaspur, Mukarian, Karika Khanna, 
Malerkotla, Faridkot, Guru Harsahai, Rachanwala. 

The wheat produced in this district is of poorer quality, somewhat 
~9ft and thick skinned. 

8. The district south of the Sutlej, including the following places:
Bahawalnagar, MacLeod Ganj 'RDad, Abohar, Kot Kapura, Tapa and: 
Bhatinda. 

Very good quality--hard dry and expensive. 
4. The district around Jakhal, Narwana, Jindand Hissar. 
Poorer quality wheaf.&-.'-ooft and thick skinned. 
5. The district around Amballa, Kurukshetra, Panipat and Delhi. 
This district produces a somewhat soft wheat, but of good milling 

quality. 
6. The district around &.haranpur, Muzaff<&Ilagar and Meerut. 
The wheat grown in this district is soft and of poor milling quality. 

The differences between the different classes of wheats are great enough 
to rule out the possibility of having one standard Punjab wheat with grades 
according to cleanliness, etc. The miller who orders [,)"allpur wheat will 
not be satisfied with wheat .from Amritsar, though at present there is a con
siderable quantity of wheat railed to Lyallpur for sale there as Lyallpur 
wheat. This, however, is generally mixed with a large proportion of the 
local wheat before selling. 

Number of grades.-The number of grades of each clas~ of wheat re
quired would be three or four. Most of the American winter wheats ,are
kept within three grades, though there are six .grades of the spring wheat 
and various IIpecial grades, e.g., No.6 Frosted, etc. 

As, however, the chief jlefects of the Indian wheats are weevil, dirt an~ 
barley, it is felt that with the almost complete elimination of the weevlt 
trouble three grades would be sufficient. . 

For export the wheat could be sold under the same classes and grades' 
as those used for internal consumption. This would have the advantage 
of putting a premium on the better wheats ,and so raising the general 
quality. It would be found that the European millers and merchants would· 
be very quick to recognise the better qualities. 

Fixing of grades.-The actual allowable pe.rcentage o.f barley, dirt, smaH 
seeds, shrivelled and immature grains, etc., In the varlOUS grades could ~e· 
fixed after tests have been made. A very considerable amount of data IS 

already available on this subject, owing to the pra<:tice in many of th~ Bour 
mills of analysing each sample of wh~t on ~ecelpt. Th~ method muse
in America would serve as a useful gUIde, but 1t ,has the disadvantage that. 
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it is possible to produce No. 1 grade wheat by mixing two or more samples 
of No.2, in other words, by bringing each impurity up to the allowable 
limit. This, of course, could be avoided by fixing a limit for the total 
amount of foreign matter in each grade in addition to the individual limits 
for each impurity. 

The difficulty with the weevilled grains will very Largely disappear when . 
the elevator system is capable of absorbing the whole of the crop within 
about two months of harvest. The infection takes place in the bania's and 
other godowns, and from the use of old and dirty bags. ,Whilst it would be 
an advantage for the wheat to 'be delivered to the elevator immediately 
after harvest, and so avoid the possibility of infection, it is noticeable that 
little damage is done during the first two months. Once in the care of the 
elevator, the small exposed surface and the cleaning machines available will 
keep the weevil in check. For samples which are badly infected more 
drastic methods than the a.bove are available. 

Curves based on hundreds of analyses made at one of the larger flour 
mills confirm that the wheat received during the two months after harvest 
are comparatively free from weevilled grains, but that after this period 
the increase is steady until the end of the wheat year. 

It will probably be found advisable to have three grades of weevil-free 
wheat, and to penalise the weevilled gr.ain by placing it in a special grade. 

Grading procedure.-The method generally adopted is for the wheat 
grader, who is on the stiLff of the elevator, to grade the wheat after the 
preliminary cleaning. With the rougher impurities remove-d, it is easier to 
grade the wheat correctly. This procedure, however, would necessitate 
running each parcel into a small bin, after cleaning, to enable it to be run 
into the correct bin when the grade has been fixed. Some difficulty also 
might arise through a disinclination of the owner of the grain to part with 
it until he knew into which grade it had been classified. He has the right 
of appeal to a central authority, whose decision is final, though he is 
penalised if the decision goes against him. 

Small mechanical sample &llJILlysers oa.n be obtained, though a good ex
perienced grader can give more information from a careful inspection of the 
grain than oan be represented numerically by the results obtained from the 
machine. 

Experience in other countries has shown that few appeals are made, and 
for satisfactory working of the elevator system disputes must be avoided as 
far as possible. If arrangements were made for separate bins for each 
parcel, the delay would not be so serious, but the enormous number of bins 
required for this would make the elevator very expensive and would con
siderably complicate the running of it. 

The whole scheme of g.rading must be simple and clearly defined, and, with 
the experience of many men who are closely associated with the grain trade 
available, it will not be difficult to arrive at suitable definitions. 

11fessrs. R. E. Grant Govan and S. A. Bunting. 
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Tuesday, February 22nd, 1927. 

DELHI. 

PlIJ!SBNT: 
Sir HENRY STAVBLEY LAWRBNCE, K.C.B.I., I.e.s. (Chairman). 

Sir THol<lAS MIDDLETON, K.B.E., 
C.B. 

Rai Bahadur Sir GANGA RAlII, Kt., 
C.LE., M.V.O. 

Sir JAMBS MACKENNA, Kt., C.I.E., 
I.C.S. 

Mr. H. CALVERT, C.I.E., I.C.S. 
Professor N. GANGULEE. 
Mr. B. S. KAlIIAT. 

Mr. J. A. MADAN, I.C.S. } (J . t St' ) 
Mr. F. W. H. SlIIITH. om ecre artes. 

Mr. F. L. BRAYNE, M.C., I.C.S., Deputy Commissioner, 
Gurgaon. 

Replies to the Questionnaire. 

ISTRODUCTORY: There are two great tbings to be done. 
(1) First I would insist with a.ll my power that no improvement of agri

culture is of any use whatever without uplift. An uplift campaign must 
precede and accompany all efforts. at improvement of agriculture. Improve
ments in agriculture cannot precede an improvement in. the standard of 
living and no improvement in the standlllrd of living is possible without 
breaking the hard brake of custom which grips the rural area. The people 
do not know how to spend the money they have got, so wha.t is the 
use of giving them more money till they have learn.t this lesson? They 
live in the most unnooessa.ry squalor, misery, suffering, degradation and 
disease. The improvement of agriculture matters nothing compared with 
the importa.nce of teaching them to live !healthy, reasona.ble human lives. 
I attach the outlines of the propaganda campaign which is being carried on 
in Gurgaon, to achieve this end, and also a. paper written by me which 
was rea.d at the Educational Conference held in December, 1926, at 
Lahore.* 

(2) The $eCOnd great thing is that it is utterly useless and worse than 
useless introducing better machinery, better seeds and better farming until 
we can stop the people ruining their la.nd and impoverishing and degra.ding 
themselves by the making and burning of dung cakes. If the Roya.l Com
mission will stop the ma.king of dung cakes, they will double the crops in 
India and make all other agricultural development easy. 

These two things !lire the first a.nd the greatest essentials in India. If 
I might pick out the heart and centre of the uplift campaign, I should 
say that it was the eleva.tion of women. India is the most backward of 
all countries because it rega.rds women as ha.rdly human. If it gave her 
proper place to women, India. would very soon gain its own proper position 
among the nations of the world. Until it does so, India is bound to be 
backward and degra.ded and to be counted among the less 'honoured countries 
of the world. 

It must not for a moment be supposed that I would stop the women 
.working in the fields. Far from it I consider the fact that the women 
(of all but the unfortuna.te pwrdah observing castes) work in the fields 

* Not p'l'inted. 
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:and every infant for th~ first year of its life lies in a basket under a. tree 
in the fields, as th~ o~ redeeming feature of village life and the one 
thing that keeps the people healthy. 

I want to stop the unnecessary and unhealthy work of corn grinding 
and dung cake making which wastes time far better devoted to the welfare 
of the children. 

The other things are details. We all know that there are whole big 
branches of agriculture entirely neglected by our Agricultural Departments, 
that our system of education is largely wrong, and that our propaganda 
anangemente are child~shly inadequate. These we can put right ourselves, 
but it requires something in the nature of an upheaval to stop the making 
of dung cakes and to initiate an uplift campaign with its centre as the 
.elevation of woman. 

Very little is possible with the administration constituted as it now is. 
In the first place, for the last six years, the Punjab Government has for 
better or for worse surrendered many of its responsibilities to its Finance 
Department, whose duty is to view with suspicion all new ideas presumably 
because it cannot see an immediate return on the outlay demanded. Conse
quently it is almost sheer waste of time working out uplift schemes. 

Secondly, Government is so entangled and obsessed with paper work, 
that the percentage of Gazetted Officers ahle to -visit the villages them
selves and gain any first-hand knowledge and experience of actual rural 
-conditions is infinitesimally small, while Government is so centralised that 
the few officers with actual fresh rural experience have a very small chance 
'Of ever being ·able to get a proper hearing. All this may he theoretically 
incorrect ·but it is, as far as district practice goes, painfully true. The 
result of the present methoda of administration in the districts themselves 
is that the people and the officials are absolutely convinced that Govern
ment's heart is not in the uplift business at all. Local schemes are turned 
down with monotonous regularity. I am told that a departmental officer 
with headquarters at Lahore oan often get money by going round and 
reasoning with the Fin·ance Department but, of course, that is not the 
way to run & big country. Government is very much out of touch with 
local needs and local conditions. 

To show the immense difficulties in the way of rural uplift and develop
ment I may give the case of Gu.rgaon district. For six years I have been 
struggling by every means in my power, by official, demi-official and private 
correspondence, by interviews, with officials and Ministers, by the front 
door and by the back door, by the good offices of Members of Council and 
with the help of the press, and I may say that as far as getting offioial 
recognition of the necessity for developing the' district and for getting 
Government help for uplifting the people is concerned, I have cut extremely 
little ice in return for many years of overwork. 

r sent up a development scheme in 1922 and again in 1926 and yet again 
in 1926; I asked for instructions to submit a scheme for a part of the 
district rapidly becoming depopulated from continued neglect. The first 
and the last Government refused to contemplate and the second has, J 
believe, been pigeon-holed. 

Six years is an exceptional period for any official to stay in a district 
and if so little can -be done with Government in six years, you can imagine 
how little those with local knowledge can ever hope to effect. 

Side by side with my campaign for official he-lp. I 'have organised an 
intensive propaganda campaign among the people themselves with sur
prising success, so much so that the people are now awake and simply 
waiting to be shown the way. Things which would have been impOlSsible 
s year or two ago are now coming to pass with hardly II struggle. 
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Things have developed 80 surprisingly fast that if we had money to engage 
staff and carry on our propaganda properly we could revolutionise the whole 
village life of the district. Owing, however, to the imp088ibility of getting 
adequate offi.cial help, I am overworked in doing the work that other people 
should be doing, and unable to supervise and pRlsh on the campaign while 
the campaign itself is only being done on a microscopic scale for want of 
workers. 

In its search for abstruse and expensive remedies for the present appalling 
state of rural affairs in India, Government may now be in danger of failing 
to see the big simple things lying at its feet. 

Elaborate remedies are really not called for at the present stage. The 
first thing to do is to change the whole attitude of the administration and 
make it recognise that after the maintenance of peace, uplift is the main 
end of Government as far as the rural area is concerned. Agticulture is a 
branch of uplift but not by any means the IDDst important. Improvements 
in agriculture are only needed to provide the necessary money and leisure 
to the people for self-improvement, while in many places the people have· 
already ample money to live healthy comfortable lives if they only knew how 
to spend it. 

The big things are to teach the people how to spend their money in making 
themselves healthy, happy and comfortable, teach them the rudiments of 
public health, hygiene and sanitation, and elevate the women to their proper 
position iu human life. 

The first few things to do then Dre:
(a) to send the girls to school; 
(b) stop the making of dung cakes; 
(c) dig pits for the manure and village.refuse and sweepings; 
(d) open windows and ventiiators in the houses; . 
(e) abolish the grinding of corn by female labour, and 
(/) reinstate the menial castes in their proper position among man

kind. 
Add to this the teaching of the dignity of labour and you will make a 

paradise of the Punjab villages. Till these things are done, it is waste of 
time working at new kinds of seeds and implements and all the other 
niceties of advanced agriculture. 

The Government authorities responsible for sanctioning or modifying local 
uplift schetllles are rarely seen either in the villages or even at district head
quarteN. 

If uplift is to be a real thing and the local workers are not to go on 
being disappointed and discouraged, there mlJst be a real live organisation 
for the work. At present all schemes are criticised at provincial head
quarters and in a hostile atmosph6re, and there is little effort made to con
sider them on the spot where they were framed and where they are to be 
executed and where local information and experience is available. 

An officer~all him Director of Rural Uplift or Director of Rural 
Development-is required, su:lliciently active and junior to tour regularly 
at all times of the year in the districts themselves and su:lliciently young to 
be keen lind optimistic. Uplift is a matter of enthusiasm which is apt to 
die as the yoars pass and touch is lost with the actual villager. 

Development mlly be divided into two kinds: (1) Pro'lJincial, including 
canals and railways and big schemes requiring a large .outlay of capital, and 
(2) Lor-al, including uplift (such as mentioned in the Gurgaon propaganda 
scheme, copy attached)· afforestation, bunds, wells, C()-«)peration and other 
local. schemes (such as are contained in the 'Gurgaon Development note, ~py 
attached). t 

This local deyelopment can only be carried out on the spot, and ~ll these 
local schemes can only be properly examined in the districts for whIch they 

• Not_printed. 
t Not printed. 
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are intended. At preeent they have to be sent to Lahore, where in an alien 
atmosphere they are considered on their" merits," and naturally they have 
few merits in the eyes of the overworked officials with little or no recent 
knowledge of the particular people. places and conditions they are intended 
to suit, and to whom those schemes are liable to be viewed as so many 
" hare&," meaning extra work to all concerned. 

The attitude of Government towards the proposals of local officers is not 
always that of sympathy and support. The work is all centralised, the 
central offices are overworked, local schemes increase work, and are, there
lore, likely to be unpopular. 

I have no doubt that the individual incumbents of the Secretariat offices 
are in full sympathy with the cause of rural development. The resistance 
to new ideas is entirely unconscious, the natural result of overwork, the 
complicated character of the machinery and the distance from the realities 
of rural life. 

The Financial Commissioners are choked with work and cannot ever bA>pe 
to be able to consider local schemes on the spot, and local officials cannot be 
always running up to Lahore to explain away misunderstandings. For this 
reason I insist on the creation of II Director of local uplift. 

This Director must not be forced to justify the expenditure of every penny 
to a }~inance Department; whose main duty is keeping dawn expenditure 
on e,erything that does not promise an immediate ILIld adequate cash return; 
he must have his budget and be allowed to lay it out as he sees best in con
sultation with the local officers and with the people to be benefited. 

The old system of administration has completely changed, and much of 
the progress achieved is done by departments unborn when the system was 
devised. In the old days the Deputy Commissioner was everytlhing. He 
still is everything to the people, but to Government he is mainly a con
venient beast of burden to be loaded with routine and drudgery. The 
Deputy ColllJIlissioner is, however, still the man best qualified to advise all 
department'!! and say how money can best be spent and to co-ordinate the 
work of all departments. He should be the constant adviser of the Govern
ment in all matters of rural uplift and development, and Government should 
look to him for its inspiration in rural matters, should invite and welcome 
any proposals and suggestions he may have to make. Any money to spare 
for development is now very largely given to departments which can work 
or refuse to "Work in districts more or less as they like, and the Deputy 
Commissioner is helpless without money and without sufficient power to 
induce these departments to do anything or to refrain from doing anything. 

The Deputy Commissioner, if he wants anything done, has to address 
Qo,ernment through the Commissioner, and this often leads to nothing, 
as it gets into channels that are already choked with work and unable to 
de,ote themselves to local uplift. 

As far as district offic4:'rs are concerned, a great obstacle to progress is 
the rapid transfers of the Deputy Commissioner's assistants, often with 
Nlmplete disregard of the Deputy Com~i~ioner's wish~s and the. work 
in hand. As soon as the Deputy CommISSioner has tramed an aSSIstant 
for his uplift eampaign he may be immediately moved elsewhere, and the 
result is the Deputy Commissioner's work is continually being spoilt in a 
most disheartening manner. 

The Deputy Commissioner must be the guide and leader of the local 
uplift campaign, but he is given entirely inadequate and in~ffic~ent st~ff, 
and is not expected to ask for either money or staff for the dally mcreasmg 
work. 

Another very great obstacle to uplift !s the presence in the village~ of 
an inferior and semi-slave race--tbe memal ca.stes. Just as slavery rumed 
Rome so the menial castes have ruined the Gurgaon peasant. The dignity 
of l'lbour is gone, and all drudgery is relegated to the menia~ castes, as 
well all technical work requiring manual skill. The reosult IS that the 
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peasant refuses to do his own chores, and his village is filthy, and he 
loses all the training of hand lind eye he would have if he had to make 
and mend his own implements and do his own skilled labour. I do not 
say that every peasant should be a blacksmith and carpenter, but if one 
of four sons of a peasant became a smith and another a carpenter, a vast 
amount of manual skill would, generation by generation, be disseminated 
among tbe agr~cultural classes, to the immense benefit of their general 
intelligence and handiness. 

The menial castes ought to be steadily drafted off to the canal colonies, 
given laud and set to reinstate themselves in the world. Then and then 
-onlv will the peasant become a sturdy self-reliant man again. 

FrOID my evidence it is ·clear that I require money to put things right 
in the Gurgaon District. The amount, however, is very small compared 
to what is already being spent in other directions, and the return is both 
certain and adequate. If Gurgaon district is developed in the manner 
I have indicated, even the cash return in the form of regular collections 
(If the existing land revenue and enhancement at next settlement, would 
be at least 10 per cent. per annum of all the money laid out. To this 
must be added the euormous asset of a healthy, happy and contented 
population of 682,003. 

QUESTION 1.-REsEARCH.-{a) (i) Research should be clearly divided into 
branches according to the problems being tackled. At present vast branches 
-of agriculture are much neglected, such as:-

1. WeZZ and rain Crops.-These go together, as well-farmers generally 
<,ombine wells with rain crops. This branch includes:

(a) Well crops. 
(b) Rain crops. 
(e) Well sinking. 
(d) Water lifts from :-(1) wells. 

(2) jhiels. 
(3) rivers. 

(e) Searching for sweet water in bitter areas. 
(f) Increasing water-supply in existing sweet wells. 
(g) Tube-wells. 

2'. Pastures.-These are almost entirely neglected at present, except for 
a very little work in (e) and (f). Largely as a result of the insistence of 
Gurgaon district a Pasture Officer has been appointed, but his staff and 
budget are so infinitesimal that his appointment is merely nominal. 

(a) (ii). Veterinary.-1. Should undertake all research work on pasture 
and on fodder crops. 

2. Must include much work for the increase of the milk supply of the 
Bisslu cow, as t·his is a very grave Haw at present. 

On('e the Bissar cow can give a supply of milk fairly proportionate ~ 
its size, the Bissar breed will elimInate buffaloes and all other breeds m 
the Bariana area, and be a great BOurce of profit to the area and provide 
cattle for a large area outside. 

(b) (1). Work on pasture is purely nominal for want of staff and money. 
(2) A Livestock Expert has been appointed, but this is even less than 

nominal, as the officer appointed has all his old duties to perform pZu., 
those of his assistant, in addition to the new offioe. . 

(e) (1). Little if anything is being done for the well-farmer or the ra:m-
farmer, and huge crops like bajra and jOtVar are entirely neglected;. ~othmg 
is \leing done to teach less risky and cheaper methods of well smkmg and 
the lifting of water from weIls is neglected.. . 

(2) Nothing is being done to break the hablt of burnm~ the dung of 
the cattle, and nothing is being. done to teach the productlon and use of 
other fuels and discover grates SUItable for them. 
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QUJl:STION 2.-AGH.lCULTURAL EDUCATION.-(i) No. There must be a chuhi 
and bwruM Lyallpur. Agricultural College in the South-East with a nahri 
section for the Jumlla and Agra canals. Every civil division must nave
its own college. Lyallpur is so far off that not only cannot our students. 
reach there, but conditions are so different that much of their teaching is, 
valueless for our conditions. . . 

In addition to this, agriculture must be taught in rural schools--higli, 
middle and primary. 

The method must be suited in each case to the kind of student and the
kind of agriculture best suited to the area from whioh the school draws its. 
pupils. 

(Ii) There is nothing for Gurgaon people corresponding to the LyaUpur 
0>llege for the canal colonies. There is a very urgent need for a college
In the South-East for the well and rain farmers, both 'for research and 
teaching. , 

}~or teaching school teachers and village guides in uplift and elementary 
agriculture, the School of Rural Economy, and for . teaching women uplift. 
and domestic (Work the School of Domestic Economy have been founded at 
Gurgaon. They require adequate financing and being put on a permanent 
hasis. Similar schools are required in every district as the conditions of 
every district differ ,and ,the schools will always have a full quota of pupils. 
from the district without taking in outsiders. 

(iii) Most certainly. The non-agricultural teacher generally cuts no ice
with the agriculturist. 

(v) To get a living as a Babu. 
(vii) No menial and casual labour should be allowed. At present a 

partially useless class of man is being turned out, who dislikes putting his. 
hand to anything, who often cannot drive bullocks or plough and who is 
despised and laughed at by the villagers. The dignity of labour is the
first and greatest lesson to be taught in the agricultural schools and 
colleges. 

(viii) All are excellent. 
(ix) Clerical. Even those appointed as AgriculturalAssistants want to be

imitation professors and not hard-handed practical demonstrators. 
(x) By combining it with general rur-al uplift and by making it both 

practical a.nd scientific so that the pupil becomes rapidly convinced that 
he personally by using his bra,in as well as his hands can really grOlW better
things than the farmers. 

(xii) By making uplift the medium of instruotion so that the pupil become~ 
rapidly convinced that he really can better conditions at home. 

(xiii) The well and rain farming college which is to be the counterpart 
. of Lyallpur in the South-East Punjab must be provincial. The Schools of 

Rural and Domestic Economy which should be esta;blished in every district. 
on ihe lines of Gurgaon might best be District Board's with sufficient help
fron, Government to make them properly efficient. 

QUESTION 3.-DEMONSTRATION AND PROPAGANDA.-(a) Demonstrations from 
village to village at centraJ places and on farms, &C. Other measures 
like the following may be l8.dopted : Competitions and chanlpionships, shows, 
leaflets and posters., weekly district gazettes, lantern lectures, songs and 
singing parties, wandering minstrels, theatrical performances, school. 
teaching, prizes, rewards and honours. 

(b) Demonstrators must be themselves able to handle ca-ttle, plough, &c., 
at least as well as the ordinary farmer. 

(c) See (a) and (b). Every tehsil should have its farm; intensive
propaganda must go on in every village. 

A great obstacle to the acceptance of expert advice is that Govern~ent. 
often fai.Js to practise what it preaches. - It advises protecting wells against. 
cholera but allows its own wells to be unprotected. It advises the use of 
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iron ploughs, Persian wheels, &C. while allowing wooden ploughs and pre
.historic wlilter lifts in its own gardens. 

If Government spoke with one voice in all its departments the people 
would have a. clear lead. 

(d) Intensh~e propaganda. first . for agr~culture and cattle breeding and 
later for upli!t generall.y, lDcludll!g pubhc health, has been going on in 
·Gurgaon for SIXj years 'With marvellous results. 

It is diflicul<t to give particulars of the success of our propaganda as' so 
much of the res~lts are intangible, consisting of the entirely changed outlook 
.and ~ental attitude of the whole rural population, a willingness to listen 
and diSCUSS, and often to follow our advice, a genera.l desire for education 
-and uplift. The schools are over-crowded with boys, the girls are coming 
in hundreds, the men flock to the night schools, the people have founded 
-two high schools with their own money and a third is being started, while 
-one of them they tax themselves heavily to maintwin. Our magic lantern 
lectures are crowded 'With eager listeners both men and women. Our 
leaflets and posters and propaganda literature are greedily absorbed, and 

-our Boy Scouts Association is supported all over the district, and we have 
hundreds of scouts; our Hea.lth Association has members all over the district 
and village centres are steadily being opened; our Health tours are packed 
with women eagerly showing their babies and asking for advice, our Health 
Weeks every year show a rapidly increasing attention being paid to the 
.children; hundreds of villages have dug pits six feet deep for the manure 
and sweepings and have tidied up their villages, practically every village 
has removed its heaps of rubbish to the fields; there are signs of the dung
·oake habit being broken here and there, and one village has started growing 
flowers. Over 1,600 iron ploughs are working and many ,hundreds more 
are on order. Our ploughmen are now famous all over the Punjab. Nearly 
1,000 Persian wheels have been put up and the deml\ond has far outrun tho 
llupply. The demand for improved wheat seed, cotton seed and bajra seed 
is always greater than the supply; there is a great demand for grass seed 
~nd tree seed, large areas of hill-land are being closed to grazing and 
afforested, there are over 600 Hissar bulls in the district and there is an 
annual demand for more than double the number of bulls that Hissar can 
provide; Hissar ·heifers are being sold in the district, t'he habit of loosing 
had bulls is dying out and the castration of inferior stud bulls is proceeding 
without any hitch; there are over 850 .co-operative societies with nearly 
25 lakhs of capital. Six years ago there were no bulls and only 150 banks 
and a lakhor two of capital. So keen are the people on horse breeding 
that we have had to double the number of. stallions and the Remount 
Department have found it worth while to establish themselves in the 
~istrict. 

The hospitals are crowded and there is a great demand for ne,! 0D;es, 
which are being opened as fast as money can be found. VaccmatlOn 
returns show great increases _ every year and the people .are. so change..! 
that a campaign for re-va.ccination is a complete success. Plague has 
almost ceased to be a serious danger, so willing are the people becoming to 
inoculate themselves and have the rats killed. In the last six years 3,000,000 
plague inoculations have been effected. . . . 

A good sign is the way money can now be ralSed for all kmds. of uphft 
work, while six years ago it was almost im~o8Sible even to get. priZes for a 
district athletic tournament. One commumty has framed sOClal r?l~s and 
"to a great extent acted on them for several years. All comm~mtles are 
-beginning to make better-living ~perative. s~ieties. A magmficent hall 
is being erected at Gurgaon by pubhc BubscriptlOn as. the centre of all our 
m.any activities. The method is hard work and contlnuo~ personal effort 
1>y myself and all my assistants, and continuous pressure In s~a80n and out 
(If season. Every week new forms of propaganda are deVised and new 
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methods of driving home the lesson. Everything is taken into the villages 
themselves and ev\!rything is fully discussed every month at the meetings 
of the District Board and Rural Community Council. None is asked to do 
anything until I or my assistants can convince him that it is the right 
thing to do and every argument and objection is heard and met. 

QUESTION 4.-ADMINISTRATION. (c) (1) Agricultural and Veterinary. 
Agricultural Services are microscopic at present, The Punjab Agricul

tural Department is hardly a provincial agricultural department at all. 
It might best be described as a "Oanal Colonies Wheat and Cotton 
Improvement Department" with side lines in other things. It grudges 
much expenditure outside the canal colonies and even after years of con
tinuous effort only a little work is being done in the Gurgaon district, and 
even that they say is in excess of what is done in most other districts. 

Well cultivation, rain cultivation and pasture are practically untouched. 
except for a little well-boring on a minute scale, and for some reason even 
that is made unpopular by a scale of overhead charges, which convince the 
people that Government is not really out to develop the country. 

Veterinary.-On far too small a scale for a district like Gurgaon with the 
biggest cattle-breeding system in India. 

The Veterinary officers themselves are alive to the danger of not providing 
adequate staff but the Department they work in and the Government are 
troubled with the theory that all districts must be treated (or perhaps ill
treated) alike. This applies particularly to out-of-the-way places like 
Gurgaon; the central districts have crores of capital sunk in them for 
irrigation and other development work, but when Gurgaon asks for a few 
thousands or a few lakhs for what development it is capable of, it is liable to 
be met with the argument that it can only have its share, and this when 
some districts have had sufficient capital sunk in them to provide a million 
acres of canal irrigated crops and Gurgaon has only 40, 000 ·acres, while for 
every penny of well crops the capital is only lent and has to be repaid with 
interest, and for well-boring a bill for overhead charges is presented. 

(iv) A vast amount of propaganda could be done by loud speakers pro
vided a programme suited for the agriculture and uplift of each locality 
was devised and no attempt was made to provincialise the programme. 

QUESTION 5.-FINANoE.-(a) Co-operative banking must be developed for 
the financing of agriculture; Central and Union Banks must be allowed 
accounts at the Treasuries and SU'b-Treasuries and every payment to 
Government must be allowed to be paid through these banks. This will 
lead to a vast increase in banking and thrift. 

At present the Punjab Government is apparently unable even to ask for 
such a facility, which is a luminous commentary on the way the dice are 
still loaaed against rural uplift. 

(b) Taccavi should be freely poured into the co-operative Central Banks, 
Unions and village societies to finance agriculture in times of need, that is to 
say, whenever the Registrar is satisfied that it should be lent, and to. 
finance development. 

'Ve must not allow taccavi to spoil the efforts of banks to attract local 
capital, but this must be attended to by the Registrar, and when he asks. 
for it, Government must consider. that the money is really required. If 
Government thinks its Registrar is spoiling the movement it must remove 
the Registrar, but till then it must give what he asks. It must be beyond 
the power of a Collector or Commissioner to refuse help. 

Taccavi should be used to develop districts and make them secure from 
famine. At present, the richest districts get taccavi at the same rate as 
the poorest. The poor, insecure, backward and undeveloped districts should 
get taccavi free of interest and at reduced rates of interest for the develop
ment of crops irrignted by wells, bunds, &c., and for all kinds of develop-
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ment work such as afforestation, stock-breeding (cattle, horses, sheep, 
poultry, &c.), and for the improvement of public health and prevention 
of epidemics, drinking water arrangements. 

The criterion should be the poverty and insecurity of the locality and its 
need for development. 

For instance, in the Central Punjab every village has its flour mill. 
Gurgaon has practically none and five years ago had absolutely none. Bunds 
are necessary in Gurgaon but in very few other districts. 

QUESTION 6.-AGRICULTURAL INDEBTEDNEss.-(a) The insecurity of the 
Gurgaon District and its backward and undeveloped state are the main causes 
of indebtedness. 

(b) To relieve this a properly concerted scheme of development is required. 
This was proposed in 1922, but Government refused to contemplate it. It 
was submitted again early in 1926, but nothing has been heard of it for 
many months. A further attempt was made in 1926 to obtain permission to 
frame and submit a development scheme for the Kadir-now rapidly being 
depopulated from the neglect of ages-but Government would have none 
of it. 

Along with a scheme of development must come measures for dealing 
with existing debt as it is unlikely that the people in the worst parts of 
the district will ever re-instate themselves, they are so badly steeped now. 

A usury act whereby all payments of interest above a certain rate are 
automatically deducted from the loan capital would help, and a special form 
of agricultural insolvency (see note attached) might help, but both these 
must be worked in close oo-operation with the Co-<lperative Department or 
the last state of the zamindar will be worse than the first. 

(c) All mortgages both to agriculturists and non-agriculturists should 
terminate automatically without further payment after a term of years 
which should be reasonably short, e.g., ten years' D,laximum. This will reduce 
the zamindar's credit to a reasonable limit. Existing mortgages without 
limits of time should run for the full period from the passing of the Act 
and then automatically terminate. 

Note. on 8'Ugge.~ted legislation for depressed agriculturists. 
A mixture of Oourt of Wards and Insolvency. 

A zamindar or his creditor may apply to the Collector for a settlement 
of his accounts. The Collector shall invite the creditors to select one repre
sentative of creditors, the zamindar one, the Co-operative Bank Department 
one, and shall appoint a fourth to preside (usually a revenue officer). 

Notice shall be given to all creditors and affixed in the zamindar's village 
and at the tehsil. 

The zamindar's land and all assets Hable to attachment under the law 
shall be vested in the Co-operative Department for a period of not more 
than ten or fifteen years. 

The Co-operative Department shall settle with the creditors and manage 
the estate in such a manner as it may see fit for the ,benefit of the debtor 
and the recoupment of the money paid in settlement of his debts, provided 
that the debtor shall be allowed to cultivate the whole or part if he wishes, 
subject to his farming in the manner laid down by the Co-operative 
Department. 

If the Co-<lperative Department will not take up the land then the lease 
of the land for, say, ten yearR shall be auctioned for a lump sum in <:ash .. 

After his application has been accepted by <the Colleotor, no SUIt shall 
lie for any debt against the man whether the debt was incurred before, 
during or after the settlement and all pending suits shall be ~eferrcd ~ 
the Collector for decision with the other debts, and after hIB land IS 
released from the co~perative society no suit shall lie for any deb~ 
incurred previous to his release. 
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The amount to be paid in full settlement shall be the amount that can 
be fairly paid on,his existing assets and his land within reasonable timo 
(sny, ten or fifteen years), regard being had to the amount of his debt 
which consists of interest and compound interest only. 

If the zamindar conceals his assets or acts in any way dishonestly, the 
Collector may at his discretion close the enquiry. 

If any creditor refuses the composition proposed, he shall be immediately 
paid his pro rata share of any assets which are liable under the existing 
law to be seized for dE'bt. and his claim shall be considered as settled 
in full. 

Ql.'ESTION 7.-FRAGMENTATION OF HOLDINGs.-(a) Consolidation should be 
undertaken ,by the Collector on the application in writing of the owners 
of a majority of the cultivated land in the village (as recorded in the 
lat-est ;amabandi). He should have a special assistant to protect on !his 
hehalf the rights of minors, widows, &c., a sort of public trustee I\\"ho would 
represent all the classes in (c). . 

There should 00 no appeal to a court exoopt as for mutations. 
A little injustioo may possibly be done, but ifue gain to the community 

will be too vut to allow this to stand in our way any more than the 
possibility of having to acquire a widow or a minor's land will prevent us 
projecting a railway or a canal. 

QUESTION B.-IRRIGATION.-Gurgaon is a district where no extension of 
cana:l irrigation is possible. 

Capital must, therefore, be freely sunk by Government in:
(a) Bunds, 
(b) Tube-wells. 
(c) Ordinary wells. 

Bunds will not only provide irrigation but will raise the le'\"el of the 
subsoil water in the wells, prevent erosion and sand deposits, and protect 
a large area of crops above and below the bund by the moisture retained 
in the soil. 

They have been proved to be of the greatest value in the Gurgaon district, 
aIt.hough they do not show a big financial return as many of their benefits 
cannot be measured in terms of water rate. 

The capital Bunk should take the form of Government projects for (a) 
and (b), grant-in-aid and taccavi without interest or at reduced interest 
for (a), (b) and (c). 

Taccat,i should be freely remitted for schemes that although properly 
carried out with the advice of Government are not as successful as they 
sllOuld he. 

Little progress has as yet been made in securing the crop~ of Gurgaon 
district owing to the unwillingness of Government to give a lead and risk 
a little capital; no one will touch tube wells, or water liftitlg schemes till 
Gov~rnment gives a lead. 

No new bund has been built for many years now. 

Ql'ESTIO)q 9.-8oILs.--(a) The one great thing required to improve 
all soils is to stop the pernicious custom of burning the cattle dung. 

A start has been made in Gurgaon with propaganda for this purpose, 
and the experience so far gained proves conclusively that a big push by 
Government would break the custom in five years. 

(e) For Gurgaon district pasture schemes are required by which remission 
of land revenue is given for pastures properly established and maintained 
ana bounties are given for properly bred· and kept stock, and for properly 
maintained l"eserves of fodder in the shape of ricks and silos. This should 
be done by the Co-operative Department working with the Live-Stock 
Department. 
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Qt:ESTIo.N .H).~FERTILlsERs.-(a) Until the making of dung cakes is 
stopped, It 18 lIttle use talking about improving agriculture, and a very 
strong lead must be given in this dil"~tion. 

(d) Gurga:on District. Owing to the intensive campaign the pitting 
of all the Village rubbish sweepings has taken effect and the existing heaps 
have been cleared out" the land has had more manUTe than ever 'before. 

(f) Propaganda, demonstration and example.--Government must plant 
trees on !,-ll its farms as an example, it must offer temporary remission for 
~he growl.ng.of trees combined with the abandonment of dung-cake making, 
It must !DSlst on all those over whom it has any sort of influence or 
authority setting an example, it must do everything possible in season and 
o.ut of season; put it at the top of its agricultural programme and preach 
It by lectures and magic lanterns, offer prizes and do everything possible 

to break the custom. It must insist on all agricultural staff putting their 
backs into this work and making regular reports of the progress they 
make. At present Government is doing rubsolutely nothing to stop this 
suicidal custom; and has not even devised grates for the burning of the 
various alternative fuels suggested. 

Taccavi, land revenue suspension and remission, and all other favours 
and assistance should be steadily refused to all village3 or individuals 
which do not aibandon the making of dung-cakes. 

Government should forbid the making or storing of dung-cakes on any 
land or buildings of which it is tllie lessee or owner. If Government set 
its face against dung-cakes with all the power at its command, it could 
stop the cUBtom in five yeare without any legislation and with no hardship 
to anyone. 

QUESTION ll.-CROPS. (a) (i) With the exception of wheat and cotuJn 
and cane, Government has practica)ly nothing to suggest for Gurgaon. 
Gurgaon's staple crops are gram, bajra and jowar, and Government has 
no gram tested for Gurgaon and knows little or nothing of the otheor two, 
although every yea'r for many years now the district has clamoured for 
bajra seed. There is very good bajra seed to be had from Australia and 
good jowar is ,also known, but G'overnment has not yet started work in 
these crops. 

(ii) This should presumwoly be done, but there is such a vast field, 
awaiting attention in the improvement of the existing crop~ that it seems 
superfluous to direct attention to new crops till the old ones have 'been 
properly dealt with. 

(iii) Every tehsiZ should have at least one seed godown and other dis
tributing centres should be developed as soon as the tehsit godowns are, 
ready. At present insufficient effor~ is made to sell seed, and the local 
indents are generally only supplied in part. The sale is made mOTe difficult 
by the absence of godowns which everyon~ knows and where those inter
ested can make enquiries and the a;bsence of all advertising, whether by 
local newspaper such as the District Gazette or by posrers and pamphlE!ts. 

(iv) The introduction of quick fences will do most of w1hat is needed, but 
this must be preceded Iby : -

(1) consolidation of holdings, 
(2) research into the best kind of quick fence and the best way to 

grow it on each kind of soil in each district. Many districts hav:e 
splendid indigenous thorn bushes and thorn tree~ and all that IS 
needed is to learn the quickest and best way of growing them as fpnt'es. 

The damage done by the larger wild animals is fiar. easier to .leal .with 
and infinitely less harmful than that done by rats and lDSP,ct~. There IS no 
point in making a campaign against the larger fauna whIle the smaller 
and infinitely more harmful pests a:re allowed the freedom of the fields .. 

The only Teal cure for rats is the Cyanogas dust-pump now bemg 
RllCcessfully used in Gurgaon district. 
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(c) With the introduction of Persian wheels by the Gurgaon District 
Board, the Board _ is introducing expensive crops on the wells. in place of 
wheat and barley with very great success indeed. It should ibe the deter
mined policy of Government to break the custom of growing wheat and 
barley on wells and substitute the very many far morE' valua'ble crops 
w'hich can be so successfully grown with this rorm of irrigation. Potatoes, 
cane, pepper, lassan, zira, cotton, vegetables, fruit trees and melons alTe 
some of the crops which should be developed in place of grain on well-land. 

QUESTION 13.----.cJRop PROTEOTION INTERNAL AND ExTERNAL.-(l) There are 
no measures in existence in the Gurgaon District. The District Board does 
what it can, but it is insolvent, and only the minimum of assistance is forth
coming from Government. Our chief pests are:-

1. The yellow tail moth, which only requires a little money for the neces
sary organisation to stop it, but we cannot get the money. 

2. Monkeys, which the agriculturist Hindus would gladly see destroyed, 
but the non-agriculturists object. 

3. Rats, for which the remedy is the Cyanogas dust pump. We are killing 
them in many villages and realising the cost from the villages. Things would 
be far easier if this could be legalised, but the Government has already 
refused to allow the Gurgaon District Board to improve conditions by finan
cial self-help, so it is no use courting a second refusal, as this would interfel'e 
with our present unofficial method of dealing with this pest. 

4 .• 4. kind of grass-hopper, which ruins the monsoon fodder crops and hay 
and for which no satisfactory cure has been told us. 

A lot could be done if the District Board could be enabled by legislation to 
deal with pests and realise the cost from those benefited, but we dare not ask 
for this. 

QUESTION 14.-IMPLEMENTs.-(a) Very substantial rewards should be offered 
annually for efficient implements of all kinds, and guarantees given to com
peting firms of the purchase of a certain number of these implements pass~d 
as efficient. 

(u) Nothing call be achieved without propaganda. Competitions where 
feasible and demonstrations from village to village, all kinds of propaganda 
and the insistence by Government that nothing but up-to-date implements 
and machinery should be used for all operations of an agricultural naturd 
carried out by any Government departments. There should be a vastly in
creased number of shows and exhIbitions, and no district should miss it.; 
annual show, and even te1r.sils should have shows. These last are being 
organised by t~e District Board in Gurgaon district. 

(c) The manufacturers' principal difficulty is their own timidity and lack 
of enterprise. They refuse to go into the villages to discover their needs and 
seek to supply them, and when they have a good article they refuse to go 
into the villages in order to popularise it and sell it. They refuse to estab· 
lish agencies in cmmtry towns and expect local bodies or local officers to do 
all their work for them. 

QUESTION 15.-YETERINARY.-(a) No. The stock breeding department 
sholllrl he separate under its own director. It gains nothing from being 
under the Department of Agriculture and stands to lose a great deal. 

Stock breedmg is a vast business and of vast importance, and must no 
longer be a side show of another department. 

(u) (i) Yes. Yes. 
(ii) No, by no means. The Gurgaon District Board has over 600 stud bulls, 

and its veterinary staff is utterly insufficient to inspect them and their pro
duce, protect them from epidemics and run veteriuary dispensaries .as well. 

Every dispensary should have two Veterinary Surgeons, one tour.lI1g and 
one running the dispensary alternately, and the number of dIspensarIes must 
be very largely incrE'ascd. Gurgaon district marches with Indian States for 
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150 miles of its bor~er _where no~hing is done to cope with epidemics, so that 
much extra protectIOn IS needed m Gurgaon, let alone the vast cattle-breeding 
operations going on • 
. (iii) .The present systel? is working very well except that the department 
IS ternbl,! cramped by bemg subo~dinated _to the Department of Agriculture. 

(c) Fair u.se IS m~de, ~ut the Increase In the number of Veterinary Sur· 
geons and dispensaries wlil have the result of making the people utilise them 
much ~ore. At present they are too scarce and too far apart to be really 
appreCIated. 

(d) and (f) Ignorance and so-called religious scruples. Legislation is hardly 
needed yet, considering that the Governmen~ is unwilling to make Olven 
human vaccination compulsory in the villages,· and is altogether opposed to 
any sort of pressure being put on people to save their lives from plague by 
inoculation. 

Everything needed for the present can he done by propaganda; Gurgaon 
is a very good instance of the immense success that attends propaganda. 
The only check to propaganda ill Gurgaon is the absence of money. 

If legislation is utilised, I would suggest giving the village panchaya.t 
authority to make inoculation compulsory within the limits of its jurisdic
tion. 

QUESTION 16.-A:S-UlAL HUSBANDRY.-(a) (1) The natural breeding grounds 
of first-class stock should be developed as breeding grounds, i.e., the Dhanni 
and the Hariana areas. Gurgaon has gone in for cattle breeding on a very 
big scale, but is terribly handicapped by the absence of any policy on the 
part of Government. _ 

In order to buy an adequate number of stud buns every year the Gurgaon 

( 

di.trict asked leave to be allowed to tax itself. -Government refused this pre
sumably on grounds of policy-although it never explained what policy it 
was-but omitted to compensate Gurgaon for the loss of the money it had 
to sacrifice to Punjab policy. 

Gurgaon calculated that it would want 350 bulls a year in future to replace 
permanently all local-bred stuff. It, warned Government years ago, but 
no apparent heed was paid to the warning, and now if Hissar devoted the 
whole of its produce to Gurgaon it probably could not provide enough. 

Meanwhile, instead of concentrating the whole of the Hissar stock in the 
Hariana tract, Government has reduced the Gurgaon indent by 50 per cent. 
in order to enable E(issar to fritter away its bulls in twos and threes all over 
the Province. These bulls are being simply thrown away. Government does 
not even insist that the districts ordering in these microscopic quantities 
shall concentrate them in selected areas in the districts. These bulls go any
where and are absolutely wasted from the point of view of improving tbo 
breed of cattle. 

lIeanwhiJe Gurgaon's indent has been halved and Gurgaon is the one dis
trict in India with a sound cattle-breeding policy being resolutely carried 
out. 

Hissar should be developed to turn out the maximum number possible, ~d 
not a bull or heifer should leave the Hariana tract until it is saturated WIth 
Hissar st.ock. 

These bulls and heifers should be issued at reduced rates according to the 
resources of the local bodies and zamindars. Cattle breeding should be 
encouraged by every way possible: remission of land ~evenu~ f~r pastur~~ 
premia for stud-bred cattle properly kept by co-operatlve SOCletles, preml 
for fodder reserves in the shape of silos and stacks kept by tbe members, 
exhibitions and shows with big prizes. The Hariana tr~t i.B mostly poor, 
backward and undeveloped, and no better. way of puttmg m Government 
capital by way of development could be deVIsed. . ' . 

Local cattle farms should be started by exchange. of land With NI!I Bar 
land. The Vetermary oflir.ers of the farms should mspect and help In the 
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breeding operations all round, and the area should become a selected breed
ing area, rather like a Remount area for horse breeding. 

In this way a vast head of cattle could be raised for sale all O'\-er the 
Punjab and United Provinces, aDd all buyers of plough and milk stock anu 
bulls would come to the Dhanni or Hariana tracts for them. The money 
thereby gained by these tracts would in some small way compensate t.hem 
for the absence of canal water. Above all the milking capacity of the Dhanni 
and Hissar breeds should be developed by every means possible so that in 
time such wasteful breeds as Montgomery and buffaloes whose male stock is 
in the latter case a waste product and in the former a positive menace to the 
better breeds may be altogether eliminated. Any land available for cattle 
breeding grants in the Nili Bar should be capitalised and invested in a 
Central Bank, and the interest used for financing cattle-hreeding soeieties 
in the Dhanni and Hariana tracts. 

It is a Yerribly wasteful and unsatisfactory way of breeding cattle to gi,-e 
squares for cattle breeding; once giveu tbe square is gone, and it is as 
difficult to confiscate a square for unsatisfactory work as to get butter out 
of a dog's mouth. 

Besides, this colony land is intensely valuable for other purposes; grazing 
is very difficult to secure, labour is dear, and everything is against cattle 
ranching. In the poor Hariana tract everything is in favour of cattle breed
ing, and a premium can quite easily be reduced or withheld for failure to 
comply with the conditions laid down. A little money will go a long way in 
these poor tracts, and for the annual value of one square ten or a dozen 
Hissar cows will be kept in ideal condition. 

Cattle-breeding squares are sheer waste of money. 
The scheme outlined above is being carried out in Gurgaon as far as funds 

allow, but Government has so far refused to oontemplate remission of land 
revenue for pal'ture. 

For six years intensive propnganda has been going on, the whole attitude 
of the people has changed, and there is no longer any resistance on religious 
grounds to the castration of bad bulls. On the contrary, the people now 
realise that a had bull is a menace to the religion, as its produce can h~ of 
little use except for slaughter. As a result we have been able to eliminate 
the bad bulls and flood the district (as far as Hissar and Government allowed) 
with stud bulls. Tbe result has been amazing. The quality of the stock is 
steadily improving, and from the experience gained we can say with certainty 
we are on the right lines, and it is only lett now for the Royal Commission to 
obtain Government recognition and adequate financial support to the 
Gurgaon breeding scheme. 

(ii) and (iii) are included in the scheme described in (i). All ()()o()perative 
societies and the breeders should be as far as possible all organised in such 
societies, which will include milk registration and will be continually advised 
and inspected by animal experts. 

(b) (i) and (ii) Parts of Gurgaon district are still packed with useless 
cattle, whose destruction is impossible on religious grounds. 

The only way to Illeet this is by pasture and cattle-breeding societies and 
by the scheme above outlined, making the whole area int.o a cattle-breeding 
area with farms, veterinary surgeons and experts of all kinds. By intensive 
propaganda the people will soon join in, and cattle breeding will establish 
itself as a principal industry. :'IIuch has already been done; 600 bulls (and 
the increase of our stock of bulls is onlv limited bv the limitations of Govern
ment policy) mean a very great change in the point of view of many thousands 
of cultivators. 

Enclosed pastures will soon he formed with the attraction of remission of 
land revenue and premia, &c. 

Once the breeding of cattle has gone so far that we ann control the number 
of cattle of all kinds kept by the members of our societies, remission of land 
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revenue must be given for fodder crops and premia for fodder re6lerves such 
as silos, ricks, &C. 
. Som~thing must also be done by legislation to enable a majority of ownerS 
m a villagd to recover the shamilat for the formation of a common pasture 
if it is being cultivated. If it has been ldivided up then there must be ii 
way of compelling everyone to hand back land pro r~ta for the formation of 
~ n~w.common pasture. There is plenty of land for everyone in most viII ages 
If It ~8 prop~rl~ farmed, even allowing for a big common pasture. The 
orgamsed majority must also be able to ration the number of cattle. to be 
kept on the common pasture. 

Another difficulty in inducing landowners to take a keener practical 
interest in stock breeding is tbat there is hardly any expert at present to 
advise them on this subjoot. A Liv~stock Expert has recently been appointed, 
but so far it is purely a paper appointment. He must not be expected to be 
also the Manager and Assistant Manager of the Hissar Farm; he must haye 
adequate staff and funds and his whole timel free for his job. The training 
of men must also be taken in hand at once so that they can inspect and 
advise and help in the districts. At present no one is being trained in live
stock work; how the Liv~stock Department is going to function without 
trained men is a mystery. A training school must immediately be started. 

(c) Some parts of Gnrgaon district suffer annually from fodder faromes 
in the winter and the two months before the rains, and often the .whole 
district suffers so that the offer of premia for reserves is an essential part 
of any cattle breeding scheme. 

W,inter-December to February, and May, June, and July are our 
worst timee. 

(d) Land revenue remission and premia for fodder crops, reserves, &c., 
&c., as explained above. 

(e) Rewards as explained above, propaganda, shows and competitions, 
and by making cattle breeding-as in England-an honourable hobby. The 
greatest in the land must be encouraged to keep their herds of pure bred 
cattle and there must be big shows and big prizes. 

j 
QUESTlqN 17.-AGRICULTURAL INDUSTRIES.-(a.) In Gurgaon district the 

" zamindar has five months' hard work. If he has a share in a well he 
iSliiii;\;-ror-three- more months .. Otherwise he does little work for the reet 
of the- year. In his slack time he smokes or litigates while his women-folk 
carryon the farm and household chores. 

(b) Proper farming would fill their whole time. The Gurgaon zamindar 
is the most slovenly person in the world, and if hie slovenliness could be 
broken he would be busy all day making his home, village and farm clean, 
tidy and comfortable and growing odd things to add to his comfort and 
convenience. 

The uplift teacher would seize his spare time for reading, games, and 
general culture. There is no need to find anything but good fa-rming and 
culture for aU" but the very smallest owners. If the menial castes can be 
given squares and put in the way of regaining their lost position in the 
world, then the work they now do will fall on the cultivating claSses and 
besides greatly increasing their handiness and intelligence will provide 

.\them with subsidiary occupations and the desire and ability to .make a 
iliving for themselves otherwise than by plam farming. Until the menial 
'castes are removed it is idle to try .and make the zamindars use their hands. 

One of the difficulties of uplift and culture is that the Punjab is almost 
completely without a literature suitable for villagers either Y0ll:ng or 
old, and this literature has to be brought into existence if the deSire for 
learning and culture is ever to be general and insistent. 

(c) Ignorance and stupidity. The zamindar has an id~a th9:t all work 
except ploughing and. reaping is dishonourable. The adea. IS bred ~f 
idleness and the love of the hookah and is encouraged by seemg that h18 

betters also haye no idea of the dignity of labour. Until tbe dignity of 
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labour is taught' in the schools and the gentry learn to handle the spade 
and axe, the theory that all personal effort and manual labour is degrading 
will continue. 

(e) (I) Government will have its hands fnll for many years making up 
for lost time in the simple things already deseribed. It will be time enough 
for Government to elaborate such a programme when it has killed the 
dung-cake habit, got the people to use a proper plough, and to clean their 
villages and their children, humanise their "'C'IIlen and live rational healthy 
human lives. 

(g) Every gentleman should make it a 1Jl·jnciple to grow his own fruit 
and vegetables and keep a flower garden tended by himself and his wife 
and family. 

This would soon be copied and every well owner would busy himself 
with fruit, vegetables and flowers and rural unemployment in the well
irrigated parts would disappear, and people elsewhere would begin sinking 
wells in order to compete and be considered raises. 

It is all a matter of propaganda to change the mental attitude of the 
people towards work, particularly manual labour j once it becomes the 
mark of a gentleman to grow flowers and fruit and vegetables evervone 
will compete to do so. • 

(h) Propaganda and propaganda only. This is being done in Gurgaon 
wi1;h remarkable results. Every sort of propaganda is utilised, and only 
the absence of money checks our efforts. But the first thing to do is, 
as has been done in Gurgaon, to work out for each district a complete 
and cheap remedy for all the ills of rural life so that propagandists may 
have complete confidence and an answer to all questions. 

QUESTION IS.-AGRICULTURAL LABOUR.-{C) Tllere are vast areas in Gurgaon 

(
of uncultivwted land. The hilly parts should be turned into forests and 
the rest into pastures. The schemes found by experience best suited for 
the hills is for the people to close them eff<.'<:tively to grazing and cutting 
in return for a small remission of land revenue,_ while Government 
re-afforests them. If this could be put into practice vast benefit would 
accrue both by the clothing of the hills with grass and forests and by 
the stopping of the terrible harm now done in the plains by the water 
from these hills. The uncultivated area in the plains should be turned' 
into pasture by a scheme of land revenue remission combined with bounties 
for cattle breeding. Gurgaon can breed cattle second only to Hissar, 
and this should be encouraged as the staple industry of the district. 

Both these points are more fully discusseJ under (19\ Forests and (16) 
Animal Husbandry. 

QUESTION 19.-FoRESTs.-(a) It is useless to sacrifice existing forests. 
This will only benefit those living near and is quite unnecessary, and will 
cause infinite harm. 

(b) The encouragement, by every means in the power of the Government 
including land re¥enue remission, of the sowing with fuel, fodder, and 
timber trees, of all waste ground, shamilat, hills, sand-dunes, roads, ths 
banks of tanks, banks of fields, bands, gatwars, gora deh, &c. Every 
available space should be planted with trees. 

(c) Yes, the Gurgaon hills used to have vegetation on them but their 
neglect during British times has led to their denudwtion, with disastrous 
results. Huge l8l"eas are becoming depopulated owing to erosion, sand 
deposits, flooding, &c. 

'l"he remedy is clear and ell6Y and /Was discovered 35 years ago by 
Mr. Maconochie: re-afforestation-proved by him to be not only possible 
but easy-and bund building. Unfortunately Government instead of accept
ing his experiments desires to make further exp~riments in afforestation 
80 that many more years must elapse before the problem is seriously tackled. 
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MeanwhiJe the Forest Depal'ltment has warned Government that the soil 
will all be washed away if something is not done quickly. 

(d) Afforestation and bunds in Gurgaon district will certainly do most of 
this and may do all ont.--The proper methods of afforestation of this 
kind of country have been worked out and have been successfully tried in 
Gurgaon district. 

(e) A magnificent opening for re-afforestation of the Gurgaon hills by 
Government-aided village schemes. The villagers should be persuaded to 
close their hills effectively to grazing; Government rewards this with a 
small remission of land revenue and proceeds to re-afforest by the method;; 
best suited to each kind of area closed. 

QUESTION 22.-Co-oPEB.ATIoN.-(a) (i)-I. Putting more and more money at 
the disposal of the Co-operative Department SOl that it may be adequately 
staffed and not have to keep the work back as it had to do in Gurgaon for 
many years. 

Government should increasingly use the Co-operative Banks for the issue 
of tacca"i until finally that becomes the normal method of issuing tacca"i. 

2. Allowing Co-operative Banks and Unions to have accounts at the 
Treasuries and Sub-treasuries; and allowing all payments due to Govern
ment to be made through co-operative banks. 

Local bodies should be alllYWeti to bank with C<H>perative banks in any 
way they like, without any sort of check. 

Pensions should be allowed to be paid through co-operative banks where 
so desired. . 

(b) All these societies are excellent and require the utmost support of 
Government consistent with not spoiling the movement. by pampering. 

(c) Legislation is absolutely necessary in order that village life may be 
organised in such a way that an organised majority can develop the village 
in spite of the opposition of the minority. The minority must be protected 
---fiome simple sort of appeal -to the Collector would suffice to prevent 
majorities doing unreasona.ble 01" unfair things. 

(d) Certainly, but owing to the department being starved for money it 
never had sufficient staff to carry on as it might, at any rate, in 
Gurgaon. 

QUESTION 23.-GENERAL EnucATIoN.-(a) (i) Higher or collegiate educa
tion is responsible for the training of, many classes of our village workers 
and the present system inculcates an entirely 'Wrong spirit ·which makes 
these workers a positive danger. 

The dignity of labour is not taught, and the spirit of service is not 
inculcated and the students who pass through these institutions automaticlI:lly 
lock up their women-folk, thereby making the uplift of the rural areas 
doubly and trebly difficult. 

The dignity of labour, the dignity of women and the ideal of service must 
be taught by every means in our power if we ever wish to uplift the 
villages. . 

As an instance I note that LyaJlpur Agricultural College spends (or dId 
so a year or two ago) about Rs.1,000 p.m. on casual and menial labour 
instead of making its students do all the farm chores. The youths that 
come from Lyallpur are often unable to handle. bullocks or plough w,;ll and 
I have heard them being openly mocked by VIllagers when they trIed to 
demonstr,ate new methods of farming. . 

High Schools must have farms and teach agriculture, natural .hIst:ory, 
flower gardening, botany, and simple books must be produoed about bIrds, 
flowers and butterflies, &c., and the children must be attracted towards 
the study of nature. . 

(ii) (iii) Village schools, middle and prima:r must te~h what they can 
of the above subjects and all schools, high, mIddle and prImary must teach 
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all that· is known and can be made readily accessible for the uplift of 
villages. 

The way this is 'being done in Gurgaon district is explained below. 
{b) (i). 

(b) (1) The Gurgaon School of Rural Economy for the men teachers and 
village guides, and the Gurgaon School of Domestic Economy for the female 
teachers teach everything we can discover or devise for the betterment of 
village lifa. 

The School of Rural Economy teaches: Agriculture, scouting, play-for-all, 
games, singing, village hygiene and sanitation, domestic hygiene and sanita
tion, infant welfare, public health, first aid, epidemiology, stock-breeding, 
veterinary (simple principles such as identifying the more important epidemie 
diseases, &c.), forestry, land revenue. administration, the use of the magic 
lantern, lecturing, and village propaganda, and makes a great point of the 
dignity of labour by insisting on the students doing all their own chores. 
It also does what it can by practice and precept to inculcate this spirit of 
service. . 

The School of Domestic Economy teaches: Sewing, knitting, mending, 
cutting out and making of clothes, laundry, cooking, infant welfare, domestic 
hygiene and sanitation, village hygiene oand sanitation, public health, 
epidemiology, first-aid, singing, games, toy makling, use of magic lantern, 
lectnring, and propaganda. . 

Many of the women and some of the men will go to the boys' schools and 
teach all these things to the boys and girls. 

Th{' Gurgaon District Board is also insisting on the girls going to school 
with the boys in the village primary schools. The movement is gaining 
ground steadily and already over 600 girls are regularly attending village 
boys' schools. The result of this will be the killing of the dung-cake habit. 
and the beginning of a new era. 

The rest of the successful students of the Rural School will, if we can 
find the money, become Village Guides. A few have already been appointed 
by the District Board. Government was invited to initiate this great 
experiment but after considerable correspondence it proposed terms which 
would have ki.lled the scheme and therefore the District Board is doing it 
on its own. 

Unfortunately its resources' are utterly exhausted in its attempt to· 
develop the district in the place of the Government, and the scheme must 
come to an end sooner 01' later for the want of money. 

Education on the above lines will keep the boys and girls in the village, 
increase their intelligence and retain their interest in the land. 

(ii) Compulsion must remain a farce till the fields are fenced, so that 
swal'ms of small boys are not wanted to tend cattle, and fields cannot be, 
fenced tm holdings are consolidated. We are beginning the wrong end with 
compulsion before consolidation, just as we are beginning the wrong end, 
with agriculture befol'e uplift. . 

(iii) The schools have little or nothing to teach which is of real value in 
"illage life, 

The village with a school is just as filthy, degraded and uncomfortable as 
the village without this luxury, 

Until the schools adapt their curriculum to village life they cannot hope 
to win the plaos they should occupy in the minds of the villagers. 

QUESTION 24.-ATTRACTING CAPITAL.--(a) A change of attitude on the 
part of Government and the rulers and great ones of the lund. Farming, 
fruit growing, stock breeding, vegetable and flower gardening, and the 
IItudy of nature must be the hall mark of a country gentleman as in. 
;England. 

Mr. F. T.. Bruyne. 



75 

(b) Bad education.-They have learnt nothing to make them realise there 
is money in intelligently conducted farming. The dignity of labour is 
not taught, so that no man of education will touch a spade and till land
owners can do this and teach their own labour themselves they will never 
make the money they should out of agriculture. The proverb "if you 
want a thing done well, do it yourself" requires hammering in in. India. 

QUESTION 25.-WELFARE OF RuB.AL POPULATIoN.-(a) Hygiene will never 
really make big strides in the villages till the rural dispensaries are put 
under the Department of Public Health. 

At present the village with a dispensary is just as dirty a,nd unhealthy 
as any other. The doctor is not allowed to go from village to village super
vising public health work and the Gurgoon District Board received a 
decided snub for directing the doctors to visit even two villagel! each week. 

As soon as the rural dispensaries are put under the Department of Public 
Health, public health work will begin in the l'ural areas, while the stamping 
out of the simple epidemics like cholera, small-pox and plague will be' an 
easy matter. 

Maternity and infant welfare work must be taken into the villages. At 
present except for Gurgaon and possibly one or two other districts most wel
fare work is done in the towns although it is the village people who provide 
the land revenue and fill the army. They are entitled to at least that propor
tion of the attention that their numbers warrant in comparison with the 
numbers of the town population. 

Apart from this the uplift of the villages is a matter of propaganda and 
solid hard work. 

(b) A certain amount of inoney is well spent on this work as long as 
Government does not make the waiting for the results an excuse for doing 
nothing instead of immediately undertaking the big obvious things which 
have been crying aloud to be done for the laljt fifty years or more. 

(c) I have conducted an intensive enquiry lasting over six years into the 
condition of the villages of the Gurgaon district and the broad conclusion is 
as follows:-

The people can easily be rescued from their dirt and degradation and 
their degrading and uneconomic customs, by an intensive uplift campaign 
in which a few very simple agricultural principles are pushed home as 
well as the uplift-principles already well known and requiring no research 
of complicated organisation-and they will become healthy, happy and 
comfortable, sufficiently fed and sufficiently clothed, but not rich. 

QUESTION 26.-SUTISTICs.-(b) TAe great remedy for the existing state 
of affairs is simple and obvious and has been so for many years and there 
is always a danger, if complicated inquiries. and re·searches are set on foot 
and elaborate. statistics collected, that we shall be tempted to hide behind 
this and do nothing in the hope that some deus ex machina will emerge 
from our files and do the work which we are neglecting. 

The regeneration of rural India is just a matter of hard work and 
intensive propaganda along plain and simple lines, every department 
working together and playing into each other's hands. 

We are doing what we can in this way in Gurgaon and would do a lot 
more if the money and good will of Government were more actively and 
cbviously behind us. 

Oral Evidence. 
40,514. Si1' Henry Lawrence: Mr. Brayne, you are Deputy Commissioner 

of Gurgaon?-Y es. 
40,515. How many years service have you hadP-21i; I came out in 

1905. 
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40,516. How long have you been Deputy CommissionerP-I was DlJputy 
Commissioner for a short time before the War, and I have been 110 for 
61 years sin('e. 

40,517. And all that time ill GurgaonP-8ince the War in Gurgaon, 61 
years. 

4~,518. You ~ave given us a very complete note. I gather you have 
various suggestions to make for the general improvement of your district. 
Perhaps your main point is that more attention is paid in' the Punjah 
by the Agricultural Department to irrigated areas and irrigated crops thaD 
to unirrigated?-Yes. 

40,519. Is nothing being done for unirrigated cropsP-They have goi 
cotton, ro~a bhatia, which we use on unirrigated land, and we bave 8-A. 
wheat, whICh. happens to do very well under well-irrigation and as a rain 
·"rop. I do not think they have developed any crop particularly, either for 
wells or for rain land. 

40,520. Are there any farms in the nnirrigated area ?-Not at this end 
of the Province. 

40,521. None at allP-Hansi is the only farm this side of the Province, 
and I think that is on the Western Jumna Canal. The District Board 
of Gurgaon has got one or two small farms partly under well irrigation and 
partly depending on rain. 

40,522. In the Punjab, do the District Local Boards undertake agri
cultural workP-\Ve do in Gurgaon; I do not know about other districts; 
since the War I have been the whole of my time in Gurgaon. 

40,523. We have been told in some Provinces that District Local Boards 
are not allowed to do any agricultural experiments; you liave not been 
stopped from doing so P-In the District Boards Acts it is one of the
objects which may be extended to districts, but actually it has not been 
extended to Gurgaon; we have been doing it for the last six years, and 
the qllestion of extending that section of the Act to Gurgaon has been 
under consideration for a long time; we have asked Government to extend 
it. 

40,524. You tell us in your note that you consider the uplift of the people
should precede improvement in agriculture; that is your viewP-Yes, very 
much so. In many places I consider they have enough money at present 
to live a very decent life if they knew how to; as long as they prefer ear
rings to mosquito nets and that sort of thing, I do not think it is much 
use helping them with agriculture. 

40,525. That experience is somewhat different from the view that has 
been put before us by a good many witnesses, who say the people are not 
well enough off to improve their condition, and the first thing is to improve· 
their economic condition by better agricultureP-I am in one of the poorest _ 
districts in the Punjab, I have been there for six years, I have visited 
thousancltl of villages, I have got 1,200 villages, I suppOse I have been into 
every village once and many villages several times; I spend the whole of the 
cold weather alld a. good deal of the hot weather in the villages themselves, so 
that I have a very close acquaintance with the actual cultivators, delivering 
magio lantern lectures &lid hundreds of lectures without lanterns, alld I have 
discussed every point in hundreds of villages. There are rich ,-illages and 
distinctly poor villages, but from what I have seen of the canal areas,. 
thf'y do not seem to be very badly off if they did not waste their money; 
but when they are prepared to spend thousands of rupees on a marriage, 
which is much more than I spent· on my own marriage, I do not think it 
is much good helping with agriculture until the wasteful expenditure i8-
('ut down. At the ceremony which takes place when some elderly relation 
dif's, they are prepared to mortgage the whole of thf'ir land in order to feed 
500 people. 

Mr. I". 1.. Brayne. 
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40,526. Does litigation play an important part in their expenditure?
That is the principal hobby. 

4~,527. ~ven mor? th~n b~Irying their relativesP-Yes; when they bury 
their relatIves t~at IS done wIth for about twenty years, and a wedding will 
end that expendIture for so many years but litigation is chronic' it is like 
gambling: once they start they cannot stop. ' 

40,528. Sir Ganga ~am: Are not w:edding expenses being reduced every
wh~re?-We are cuttmg them down m Gurgaon; we have some tribes for 
whICh rules have been made that &.500 is all that can be spent on a 
boy's wedding, Rs.400 on a girl's wedding, and only fifty people are allowed 
to go in the procession. We have big panchayats; we hold panchayats 
~very. now, and then to try and stop this wasteful expenditure; and jewellery 
IS bemg reduced; I do not allow a man to come before me with ear-rings 
on: if he comes before me he has to take them off; that has a great effect, 
if he has his ear-rings pulled off in front of 200 people; we are fighting 
against this wasteful expenditure. 

40,529. Sir Henry Latm-e'llce: What is your general method of procedure? 
Have you got economy societitls?-Propaganda. 

40,530. I should like you to explain to us your method of conducting 
propagandaP-We start off with leaflets and posters, and we have got a 
District Gazette which goes into every village as a weekly publication; then 
there are magic lantern lectures. 

40,531. Of whom do you speak as " we "?-I and my assistants. 
40,532. You have no societies organised for this purpose into committees~ 

-No, the District Board is one of my principal agents; it has got fifty 
members, who attend the meetings very regularly; the meetings last for 
three days every month; we have long discussions. Everything that is 
published is first discussed there and argued out from beginning to end; 
then I use the zaildar8 and tahsildars, and all my own revenue staff lIB far 
as they are prepared to help. 

40,533. What is the unofficial agency?-The zaildars and the more intelli
gent of the lambardar... The za.ildar is the most important squire in 
anything from 10 to 25 villages; he has to ·help in the collection of the land 
revenue and he has to help the police; he is a non-official, but it is his 
duty to see that all Government work proceeds smoothly in his area, and 
if he is a good man he is extremely powerful. 

40,534. Is he appointed by GovernmentP-Yes, he is appointed by the 
Deputy COmmissioner; he gets a small honorarium twice a year with the 
harvest. 

40,535. Is it hereditaryP-No, he is supposed to be the best man in that 
area; he has to be if possible a lambardwr or an ex-officer. 
- 40,536. Sir Ganga 'Ram: It used to be hereditaryP-No, not since I have 
been in India; in the Revenue Rules it is carefully laid down that it ill 
not hereditary. 

40,531. Sir Henry Lawrence: You have these gentlemen who. w~rk with 
you and for youP-Some of them are good and some of them are lDdlffere';lt; 
the good ones can do anything in the villages in their zails, and we pubhsh 
thousands and thousands of leatlets and songs; we offer prizes for good 
songs, and then we have choruses and madrigals, we. hav~ all sorts of 
things, everything we can get; we get these people ,,!,Ith. bIg drums and 
a harmonium to go round from village to village a~ thiS tIme of the year; 
we give them songs and give them a few rupees to slDg them. 

40,538. Where do you get the money from P-The R~ral Comm~nity Council 
provides a certain amount, the District Board prOVIdes ~methlllg, and the 
Public Health Department has recently been very useful III propaganda. 
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40,539. In providing money P-Yes; it is not very expensive. The Rural 
Community Council,was started by the Education Department. I can never 
get a quarter of thE; money I want; I am always behind hand in paying for 
my printing. 

40,540. Is that public money or subscribed moneyP-Not subscribed. 
40,541. It is revenue derived from the public funds?-Yes, the Rural 

Community Council is financed by tlhe Education Department, the District 
Board' is financed from the local rate, and the Public Health Department 
i~ financed from 1he ordinary revenues. 

40~542. Professor Gang'ldee: There is no voluntary contribution to the 
Council from the peopleP-They contribute to all manner of other things, 
so that I do not press them. 

40,543. It is entirely from the GovernmentP-Yes. 
40,544. Sir Henry Lawrence: Has this movement been placed on a self

running basis P Supposing you left the district, would the movement con
tinue?-The good that has been done I hope would last, but unless my 
successor had the same ideas as I have, a lot of it would be bound to die 
out. It is very largely personal; I have been there six years and so the 
people know me now; that is the main thing I have done: I have produced 
an attitude in every village; they are ready to listen and ready to try 
wibat I say, so that I can start a new thing in a very large number of' 
villages by the Issue of one poster. Six years ago I could have issued 
twenty posters without any effect whatever. They are prepared now to try 
what we say. At first they said it was all nonsense, they would not look at 
it; but by hammering away for six years people are awake, are prepared to 
listen, are prepared to try what we say and give it a fair trial. I had 
infinite difficulty in distributing Hissar bulls in my first year; now I cannot 
get a quarter of w1hat I want. 

40,545. What is the character of the population that you deal with? 
What class of people are theyP-'Ve have Jats, Ahirs, Meos, Raj puts, 
Gujars: all classes. The Meos are Musulmans, and we Ihave l\Iusulman 
Hnjputs and Sheiks ; but I think the proportion is two ~lusulmans to three 
Hindus all over the district. 

40,546. Have you got Sikhs alsoP-No. 
40,547. Is there a large percentage of JatsP-They are the second biggest 

Hindu tribe; the Ahir is the biggest Hindu tribe. 
40,548. Have you had the greatest success with the Hindus or tho 

:'\IahommedansP-The Meos are the most backward tribe in the Punjab; 
they come into this district and they go down to Rajputana, Bharatpur and 
Alwar; they are a Musulman tribe; they are by a long way the most 
backward, but they are extremely keen on improving themselves; they listen 
just as well as the more forward tribes. For instance, I have introduced 
marrillge registers among the Meos with complete success; every marriage 
lind widow re-marriage is registered now. 

40,549. You mean by a kaziP-Yes, or I get the lamba1'dar to do it . 
. The other tribes will take to it, but they are not taking to it as quickly as 
the Meos. We are making marriage registers general for all tribes. 

40,550. Does that reduce crimeP-It will; it has nc¢ yet; it has only 
been going two or three years; they themselves think it will stop all tho 
Section 49B cases. 

40,551. You spoke of the depressed classes or some kind of menial tribel> 
whom you wish to get out of the district in order apparently to induce the 
rest of the people to work; is that the point?-Yes. These menial classes 
are a standing disgr3ee to the people, the Chamars, Churas, Bhallgis. 

iIfl-. F. L. BraYlle. 



79 

40,552. What percentage .of the total do they represent, 5 per ceut. or 
10 per cent. P-I0 per cent. 

40,553. Have yQU any method of stopping the very heavy expenditure on 
litigation P-I have nQt thought it out. Bui; I think the consolidation of 
holdings, the fencing of fields and such things would much reduce litigation. 

40,554. Does fragmentation invQlve much litigatiQn? Is there much 
litigation on themP-There is a lot .of it. Also registration of marriages 
and the establishment .of arbitration societies WQuid reduce litigation. 

40,555. Have you got any arbitration committees wQrking?-They were all 
stQPped a few years ago. 

40,556. Why?-Mr. Calvert knows better than I do about it. We had the 
societies going very well, but orders came from above, and there is an end 
of it and nQthing 'has happened since. 

40,557. Professor Gangulee: Are there many lawyers in your district ?-
There are mQre lawyers than can make a living. They try to gel other 
work now. 

40,55B. Sir Henry Law-rence: Could you let us know later wh,\t was the 
precise point on which the arbitration committees were turned down?-Mr. 
Strickland, I think, is coming before the Commission an.1 he wlil Vivc an 
exact answer. 

40,559. Arbitration is eucoura~ed in commercial mhtters and it is curious 
that it. shQuld be discouraged in matters of rural economy?-I did all I 
could by bringing forward resolutions, and SQ on, and they said nothing 
could be done, orders were .orders. 

40,560. Have you any particular complaints regarding methods of civil 
justice ?-No j I have never looked into it. I knQw the villagers say that 
the scale weighs in favour of capitalists. They say that the civil judges 
tend to favQur the capitalist class and tend to accept the word of a sou'CO" 
or moneylender in preference to the word of an illiterate cultivator; but 
I have never looked into it j that is what the villager will say. 

40,561. Is it the case that the rural clwsses are not represented amongst 
the officialsP-I do not think the genuine cultivator has any very big 
representation among the official classes. We get in Gurgaon district a 
lQt of our officials from the Delhi city j they have no sympathy with the 
rural cla&Ses. I do not think there are many genuine farmers' sons in 
Government employment. If a Jat lives in Delhi city I would not call 
him an agriculturist. I do not think the actual land-owning villagers' 
children are employed to any great extent except as patwaris or school 
masters. 

40,562. Do your school masters come from the rural classe6P-They are 
heginning to. When I came five years ago, and even now, the vast 
majority have been either Brahmins or Mahajans. 'IJhe Brahmiln ~ 
nominally a cultivator. 

40,563. On page 6B of your note one of your statements, "Government 
has already refused to allow the Gurgaon District Board to improve con
ditions by financial self-help," particularly refers to the matter of rates, 
What was the financial self-help you wi~hed to obtain P-There was a 
Conference of District Boards at Lahore and the Minister told us that we 
could expect no more help from the Government than .we w.ere ~tting 
and we must increase .our own resources curselves. So I lmmedlately 
put befQre the District Board the proposal T,O have a bull tax, not a tax 
on bulls but a tax of 2 pies on the land revenue so that we could buy more 
stud hulls. After a lot of propaganda and other work I finally got the 
District Board to pass it, but to our horror the Government never allQwe.d 
it. The tax proposed would have amounted to Rs.20,OOO a year and It 
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would have meant 100 bulls. We should require an indent of over 340 
bulls a year, taking the question of cattle breeding seriously. 
, 40,564. On what ground WI!8 that objected to1'-I was never told about 
It. They merely did not pass it. I understood it was a matter of public 
policy, but I do not know. 

40,5~. Sir fkmga Ram: Who turned it down, the new Legislative 
ConncII P-It was never put before the LegiSlative Council. 

40,566. The Government turned it down 1'-1 think it, was the Trans
ferred Section. I kept on writing and I never had a final reply as to 
how it was oontrary to the Government policy to allow us to tax ourselves. 
It was never put before the Council. U the bull tax had been passed 
I would have got a Pests tax. The grasshopper, for instance, is getting 
worse and worse every year. 

40,567. Does the Local Board Act permit a District Board to levy an 
. additional cess 1'-1 think it would require legislation. 

40,568. What is the cess at present levied in your districtP-Two annas' 
in the rupee on the land revenue. 

40,569. So you have reached the maximum permitted by the law1'-Yes. 
40,570. That is the difficultyP-Yes. If 1 had the pest tax I could 

kill all the rats. As it is there are enormous numbers of rats every year. 
40,571. How long is it since your cess was raised to 24 pies P Is it in 

your timeP-Yes; I think it was in 1924. 
40,572. Before that it Wll6 12 pies p-It was 20 pies before; it was 

near the maximum before and we raised it to 24 pies. ' 

40,573. How long is it since it was 12 piesP-Not since the War. I was 
away during the War, from 1914 to 1920. Certainly it has only been raised 
once after that and that is from 20 til 24 pies, 

46,57 J. How high, do you think, is the district prepared to go in the 
matter of raising the special cessP-It is all a question of propaganda 
and what they want to obtain. The rat loeSS, for instance, I would not 
put on to the canal villages because they h,we not got rats; I would put 
it on to the villages that require it. We kill the rats and the villagers 
pay; we just present a bill. It is an uns~\tisfactory way of doing it, as 
of course there is no way of realising it. The villagers are slow in payment 
and the District Boards are out of pocket. I would rather have it 
legalised. 

40,575. Sir Ganga Ram: You say that r.anal areas have no rats. They 
have plenty of themP-They are nothing like as bad as in other areas. 

40,576. You remember that in the Agricultural Conference where you 
were also present a paper was read by .Mr. Abdul Hussain who wanted 
to raise Re.l per acre for the purpose of propagandaP-I cannot speak f Jr 
the canal colonies, but in our canal tract the rats there do not give so 
much trouble as those in other parts. I have drawn up a few statistics· 
in respect of the actual results as far as they can be given by statistics 
and the progress made since I have been in that district for the last 
six years. 

40,577. Sir Hervry LawreMfl: Could you summarise them very briefly and 
wll us what they areP-For instance, taking bulls, we had in 192~21 
only 8 and we have now 665; HiS6ar heifers, 123; stalli,ons 16; castration 
of Brahmini bulls, 472. We have got every sort of stalhon-thorough-bred 
Arab, country-bred and Welsh mountain pony, and have inden~ for 
Kabul and Yarkandi. We have got also Remount Department stallions. 

• Vide Appendix. 

Mr. I". L. lJrayne. 
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4.0,5.78• Have you got any advice from the Remount Department or the 
Vetermary Department as to which breeds are most suitable to the district P 
~We work with, and get advice from, both the departments. . 

40,579. Does it tallyP-Yes. 

4.0,580. What is _the revenue of your District Local BoardP-The local 
rate brings in 2 lakhs. 

40,581. And grants from GovernmentP-1 could not say off hand. Our 
budget comes to about 6 lakhs. 

40,582. And you say you want more money. How much do you think 
you could usefully spend ?-Do you mean for the actual development of 
the district P 

40,583. You mentioned your scheme, but you did not mention what the 
financial aspect of your scheme wasP-In the original scheme I asked for 
3 lakhs a year. Tlien. I worked out a detailed Scheme including roads and 
everything else for which I reckoned on speuding something like 50 lakhs 
in about ten years. 

40,584. Sir Ganga Rann: Do you not get separate grants for roads?
They are very small; they are not enough to build! new roads. 

40,585. Sir Henry Lawrence: What do "!ou mean when you say " very 
small"? Do you mean a lakh or thousands, or what?-I meant thousands, 
not lakhs. 

40,586. Your rates are about 2 lakhs and your Government grants would 
raise that to about 6 lakhs. That would inciude education as wellP What 
is the grant for education?-It works out to about a lakh of rupees. 

40,587. What is the population of your district?---<i82,000; it was 750,000, 
but we have gone down some 20 per cent. in the last 20 years. I think 
we were the worst district in the whole world for influenza; we lost about 
10 per cent. of the whole population. The influenza followed on a scarcity 
and famine and the people were not ready for it. 

40,588. A great many people are claiming the record for that?-I do 
not know; I was not here at the time; I was in Palestine. I only heard 
it and Colonel Forster has given me a note I\bout that. 

40,589. Sir JlLTM8 .MacKenna: You complain in one place of the transfer 
of your assistants, a fact which is common to almost all district officers. 
Do you find that those assistants who have ·been trained in this spirit 
of self-help have continued to foster and inculcate the same spirit in the 
districts to which they have subsequently been transferredP-Bome of them 
do; it all depends on the lead they are given. 

40,590. Have your methods of the Ma Bap type led to very much criticism 
in the higher circles? Does the Legislative Council consider it is in 
conflict with the principle of self-determination ?--Questions are occasionally 
asked as to whether certain things are compulsory in the Gurgaon 
district and I have answered them; for. instance things like the plague 
inoculation for the plague epidemics which we were determined to stop. 

40,591. You think generally that the public is sympathetic towa-rds the 
line of development which you are pursuing?-Yes, my own public is 
sympathetic, and the members of Council who belong to my district 
are one with me in this matter. Occasionally however a question is asked, 
and liS a matter of fact in all about five questions are asked in a year 
and everyone of them is generally by the same member. 

40,592. You are very fortunate in having been left for a long period 
in one districtP-Yes, I have done my best to stay there. 

40,593. I was wondering whether it· would not have -been ~ distin~t adv.ant~13 
to the Province as a whole if you 'had moved on to nelghbourmg dIstrIcts 
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and thus brought a larger area under your influence in mtroducing this 
gospel of self-help P..-I now have 21 yellirs' service, and I am afraid that one 
would have to serve a· great number of years in a place before he could 
hope to see his scheme in fruition. 

40,594. What I . was thiuking of was whether, when you became a Com
missioner, you wOl1ldJ p'ay the same attention to your scheme as you do 
nowP-It would all depend on circumstances. If the Deputy Commissioner 
of a particular district was not keen about it and did not want to do 
it, no Commissioner could compel him to embark on this scheme. 

40,595. He could stimulate the Deputy Commissioner at any rateP-I 
do not know. 

40,596. Pro/easor Ga,nyu,lee: I must confess that your note, together with 
your detailed programme, )lave been a source of inspiration to me and 
I have sent them to some of my Bengal friends, and I have no doubt 
that it will be of very great help to them. Are there many ex-soldiers who, 
after returning from the W'ar, have gone back to the villages and taken 
to farming on t!Jeir own holdingsP-Yes; practically every soldier is doing 
it; and many ex-officers can plough their own land now. 

40,597. How does the standard of living of these Jats compare with 
that of the people who have never been abroadP-They have dropped 
straight down .into the old ways. 

40,598. You do not find any change in their outlookP-None at all. 
40,599. S';(1' Ganga. Ram: Except that they have taken to tea drinking P 

-Yes, and- also they would sometimes like a chair to sit on. They all 
brought back mosquito nets but their wives have turned them into shirts. 
I went to a Subada.r-Major's house to inspect his family. I found he 
had two wives and several children, and there was not one window in 
his house; it was nothing better than a godown. He was drawing Rs. 110 
a month, and he had plent! of 1and. 

40,600. Professor Gangulee: You do not find these people of any great 
IIISsistance or help in your progaganda workP-They are coming in gradually. 
The Subad.ar-l\1ajor of whom I spoke just now has changed since I spoke 
to him; when I get to meet these people personally, they quickly change 
their outlook. 

I .suppose some sort of a l\Iussolini influence is necessary to awaken the 
people. 

40,601. What are the main crops there, chiefly wheat or gram P-We 
have something like 95,000 acres of wheat 'and 24,500 of gram every year. 
The biggest crop is bajra which covers 350,000 acres. 

40,602. Is a great deal of the foodgrains exported or sold outside the 
village areasP-Very little. Our wheat which is the best crop is only about 
95,000 ·acres; it is increasing slightly, but juar is going down. Gram is 
increasing, it is 245,000 acres. 

40,603. Sir Henry Lawrence: Is all that wheat irrigated by wellsP
Nearly all. I am trying to stop them growing wheat and to get them to 
grow more valuable crops, and I think we are succeeding in that direction. 
We have started potatoes, onions, etc., and they are taking to them 
quickly. 

40,604. Sir Ganga Ram: Do you grow milletsP-Yes. 
40,605. Professor Gangu,lee: What is the average size of the holdings 

of those villagers among whom this propaganda work has been so successful? 
-It varies, I imagine. from anything between fi"e and fifty acres. I am 
not su.re about that; Mr. Stri('kland may COlltradiet me. 

,ll ... 1". L. BraYllr. 



83 

40,606. Are there any subsidiary industries or spare time occupations 
in the village areas where you are carrying on your propaganda work?
Very little; they do not sell anything; they make their own cloth to III 
certain extent. 

40,607. In other countries the formula for rural welfare is: "better 
farming, better business, better living," but you would put it the other 
way about. You would say "better living, better farming and better 
business" P-Yes, I would; I have seen such a lot of squalor, unhealthiness 
and suffering among the people that the very first consideration to my 
mind is better living. I think one ohild in every four will be found to 
be suffering from some eye disease; in fact I think I should say that one 
child in four would be found with permanently damaged eyes. 

40,608. You would first of all give your villagers better living? Then you 
would have better farming ?-I would bring in farming with it; but I would 
put all my weight into the factor of better living. 

40,609. You, of course, very rightly emphasise the necessity of girls' educa
tion, and you Bay the first thmg to do is to send the girls to school. Are you 
thinking of compulsory primary education for girls?-1 do not think really 
that compulsory primary education for boys is a practical proposition at 
present, at any rate until holdings are consolidated. I would rather compel 
the girls and not the boys. 

40,610. The consolidation of holdings \'Iould be a prerequisite to the intro
duction of compulsory education P-Sir George Anderson is using compulsion 
not so much to bring every boy there as to keep every boy when he does come. 
If you are using it on those lines then consolidation is not so necessary, but 
if you are going to get every boy there then you must consolidate the hold
ings first. 

40,611. I see you suggest the ('reation of what you call a Director of Rural 
Uplift. Could that idea not be taken up by the District or Local Board?
The District Board does direct local uplift work under my guidance: I am 
the local Director of Uplift. 

40,612. Are you the Chairman of the District Board ?-Yes; if I had had 
the money I would appoint a man as an understudy to myself to direct the 
details of the uplift campaign. 

40,613. You have not yet been able to get a man as your understudy?-I 
could get a man, but I have not got the money to do so. 

40,614. Would the District Board not advance the expenses for the appoint
Dlent of an understudy to you ?-Certainly it would, but it has no money. 

40,615. In answer to the Chairman, you said that five to six lakhs of 
income is derived from the District Boards? What proportion of that do 
you spend on education ?-More than a lakh and a half. 

40,616. Do you spend more on rural communications ?-We have to cut 
down expenditure on communications as much as possible. 

40,617. So that the major portion of the expenses is diverted towards 
education ?-Yes, that is the biggest item. 

40,618. You have not been able to persuade your District Board to give 
you a Director for rural development work?-They would do it to-morrow, 
but they cannot finance it. There is no disagreement betw~en myself and 
the District Board; we are working absolutely together. I wI_ll never ~ass a 
resolution which, I think, the members individually disagree wIth; I go m fOI 

propaganda until they do agree with it. 
40,619. Turning to agricultural education, you say ~very d~vision must 

have its own agricultural college. Do you think there IS suffiCIent deman,l 
for thatP-1f they gave agricultural education of a practical type there would 
be an enormous demand. 
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40,620. You are acquainted with the Lyallpur Agricultural College r-No. 
I was District Judge at Lyallpur before the War, but I know nothing abollt 
the college. 

40,621. Have you come across any graduates turned out by the college r_ 
Yes. The trouble is they are not practical. They cannot hitch a pair of 
bullocks into a plough and drive them, and the villagers laugh at them and 
call them" Babujee." Once they do that they will never take their advic4t 
on farming matters. I have heard them shout at a man across a field, "If 
you want to plough you must take your trousers off and put a dhoti on." 
That sort of man would not be of much use. 

40,622. Is there any graduate from that college in your villager-We havo 
four Agricultural Assistants, of whom one is employed by the District Board 
and three by the Agricultural Department. There is also an Extra Assistant 
Director of Agriculture. That is the whole agricultural staff. 

40,623. Do they take an adequate interest in your propaganda workr
Life would not be worth living for them if they did not. They co-operate with 
me very well. Every department helps me in the district; all the local 
officers subscribe to the programme, and assist in drawing it up. 

40,624. When you state on page 64 that the richest districts get tacca vi 
at the same rate as the poorest, do you refer to the rate of interest?-Yes. 
It is 61 per cent. for all. 

40,625. Your suggestion is that it should be varied?-Yes. 
40,626. You also suggest that taccavi should be freely remitted in the ca~e 

of development schemes?-Yes. If a village takes tacca'Vi for an afforesta
tion scheme or a tube well and it fails, Government should remit it. 

40,627. 'Ve have been told that Hindus llave a prejudice against the 
destruction of monkeys, but I see you refer to " monkeys which the culti
vators would gladly see destroyed, but the non-agriculturists object." Is 
that your experience in your village r-Yes; the J ats would willingly see the 
last monkey shot. Hindus have asked me to kill all the monkeys, but I say, 
" They are your monkeys, not mine." 

40,628. They do not objectP-The agriculturist puts his crop fil·st. They 
tell me their religion says that all animals which destroy the crops may be 
destroyed. Hindu cultivators have told me that. 

40,629. You suggest the separation of the Agricultural and Veterinary 
Departments. Could you expand that a little and tell us what your reasons 
are r-The Oattle-breeding Department should be a very big one. I want 
340 bulls a year; Hissar cannot produce my indent alone. Everyone wants 
cattle, either for transport or milk or ploughing. We want a large staff not 
only for producing bulls, but for watching them, inspecting the produce and 
teaching animal husbandry generally. "To my mind it should be quite as big 
a department as the Agricultural Department. . 

40,630. Sir Ganga Ram: Do not people let loose Brahmani bulls in your 
district?-I have been discouraging it, but it is difficult to do so, because 
Hissar cannot produce the bulls I want. My indent has been cut down 50 
per cent. If I could get all the bulls I want hom Hissar I should be com
pletely against the loosing of Brahmani bulls. One of the items in my pro
gramme is: "Do not loose Brahmani hulls; or, if you do, get them passed 
by a veterinary officer first." 

40,631. Professor Gangulee: Do you think this movem~nt has made such 
an impression on the people that it will go forward ~ven lU your abse~ce p
Yes. Thero is not a single village where the queshon of whether thIS pro
gramme is to be carried out or not is not a burning one. The programme 
includes bulls banks Perl!ian wheeL~ and manure pits. I have had dug 
30,000 manur~ pits G feet deep. The old heaps have gone from every village 
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in the district. I should like a live organisation to keep it going. If I 
disappeared to-morrow a lot of the work would disappear too, and the work 
done not only by myself (I do not grudge that) but by many others would be 
wasted. 

40,632. Do you get any assistance from l\Iissionaries?-We have not got 
many, and they are more in the towns than the villages. Tbe Missionaries 
all agree with me; I do not preach anything which people do not agree with; 
I either COIiv(,rt them or modify my programme. 1 am not going to go 
contrary to the best local opinion. 

40,633. Mr. Calvert: I gather you are depending on a large-scale 
propaganda campaign?-Yes. 

40,634. You are basing your policy on the education of the people?
Everything depends on propaga.nda; I can do anything by propaganda. 

40,635. And with suitable propaganda great improvements can be effected 
in certain directions without the expenditure of much further money?-Yes. 

40,636. That is to say, such th~ngs as getting the children to school and 
stopping the making of dung cakes are not expensive ?-No. I can stop the 
making of dung cakes in- thr~ years, given the propaganda and magic 
lanterns and a certain amount of staff arid any amount of literature. I have 
.stopped a great deal of it already. 

40,637. So that rural improvement is not wholly dependent on increased 
taxationP-No. As I say, I can double their crops and halve their disease 
(that is my slogan) if they follow what I say, and very little of what I tell 
them needs much money to carry out. Disease, of course, is terrible in the 
villages. 

40,638. You refer to pastures. Do you think you can possibly have
pastures without rainfall throughout the year?-Fodder crops must be 
grown. In the Gurgaon district you cannot get enough off the pasture to 
feed the cattle for twelve months; there are certain months in the year when 
you must have fodder crops. You oan get an excellent hay crop. We oan 
grow grass waist-deep in places, both on the hills and in the plains, and we 
oan cut and stack the hay. There is good grazing till November; after thwt 
the hay has to be used, and then we must have fodder crops; but a. great 
deal ca·n be done. with pasture. 

40,639. Would you stack rather than make silage?-I have not had the 
time to experiment with silos. If I had the staff and a little more time I 
would do something in that direction, but as it is I have not been able to. 

40,640. You say you have over 1,300 iron ploughs in use. Do you think 
the people are so converted to them that they would go on using them evert 
if you left ?--4:n certain villages I forced the zaildar to take one plough and 
try it. I found out afterwards that one such village has now 60 iron ploughs; 
one zail has now 120. The man w,ho used to be the biggest enemy olf the iron 
plough now has five; it took four years to convert him, but now he says he· 
will never go back to wooden ploughs. 

40,641. You are largely responsible for the Gurgaon ploughP-Yes. 
40,642. DOeFl that differ much from the one recommended by Lyallpur?

It is similar to the Raja., and has been brought up to date. It does ':lot 
plough any better than the Raja, but it has certain improvements Whlqh· 
appeal t,o the zamindar. 

40,643. Bir Ganga Ram: Is it cheaper P-Yes. It is made at Cawnpore,. 
and the price of the last consignment works out at Rs.32 each. 

40,644. That is the price of the Raja ?-Then it has ~een .brought down 
to meet the price of mine. It did not come down until I lD~roduced the 
Gurgann plollgh. and then it came down with a run. The prtee 1 quoted. 
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includes the chain, which is worth several rupees. Without the chain it 
would cost Rs.28. ' .... 

40,645. Professor GU1Igulee: h it manufactured by a private firmP-Yes 
the Empire Engineering Colllpany. ' 

4~,646. Sir ~a1lga Bam: You have not infringed the patent rights of the 
RaJa P-That 18 the ma?,ufacturer's lookout! I think the Raja patent (if 
there was one) has expIred. I do not know what parts of the Raja were 
patented. I hope they have patented the special parts of the Gurgaon 
plough, but r do not know yet whether they have. 

40,647. lIlr. Onlvert:· I think you have held ploughing contests attended 
by ploughmen from the ditferent districts of your Division ?-That was the 
Divisional championship. We first held a district match against Rohtak 
and then I, suggested a Divisional championship. The Agricultural Depar~ 
ment took It up, and last year was the first year of it; this year will be the 
second.' My distri('t championship is now in its sixth year. 

40,648. In the Divisional championship, did you win or did RohtakP
Gurgaon won. 

40,649. So the u~e of this iron Vlough and skilled ploughing are spreading 
in your district?-Yes, and if I had more time they would spread much 
faster. 

40,650. There is some hope that the use of the iron plough will last?-If 
I could afford the time for an intensive plough campaign I would make 
('ertain of it lasting, but I have too many irons in the fire to devote much 
attention to ploughing. I have a hundred people wanting ploughs now, but 
I do not happen to have any in stock. 

40,651. ProfessoT Gang1!lef.: Do they realise its importance?-There are 
hundreds of zaminc1ars now who realise it is absolutely essential, and the 
number is increasing every harvest. 

40,652. Sir Ganga Ram: Is there no private company to hire them?
I should be sorry to hire a plough to a zamindar; they leave their things 
ahout in a terrible way. 

40,653. M1'. Valve1't: Your Pe1'6ian wheels would also last P-Certainly. 
40,654. How are you overcoming the difficulty of repairs to a Persian 

wheel?-We arrange a class f01" local smiths. We have big factories in 
Gurgaon now in yarious parts of t,he district. The village smiths were to 
come there; the District Board W!l.E. to pay a little money for the damage 
they did while they wore learning there, and they were to learn running 
repairs by helping to make these wheels; I told the villagerSl that unless the 
lohaT learned to mend these wheels they shou1d refuse to pay 11illl his 
harvest dues. Now the Persian wheel is part of the village stock in trade, 
and the IO/IllT must keep himself up to date. 

40,655. Sir Ganga Bam: Do you make your own Persian wheels P-There 
is a firm which has put down a plant, and they can turn out anything up 
to 200 wheels a month. 

40,6;36. What does it costP-Rs.I00 for the machinery, Rs.1 per bucket 
for the bigger buckets, and 14 annllS for the smaller size for deeper wells; 
it works out at less than Rs.200 complete. 

40,667. NT. Oalve1't: Can the repairs to the iron plough be done loeally? 
-No, but I have got spare parts on sale in every tahsil, and thel"e is not 
much breakage; the woodwork, of course, they can mend. The tip is the 
principal thing that breaks. The wheel occasionally breaks, but spares can 
be got at every tahsil. 

40,658. The effect of putting 66b Hissar bulls into one district will not 
be lost for nIlany years~-Unless it is kept up ilie breed must deteriorate; 
neither the yeterinary people, nor myself, nor the zamindars will claim that 
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if you put in that number of bulls, you have permamently improved the 
breed of cattle; we are starting on very inferior stock, and that has got 
to be graded up through many generations; if this supply of bulls stopped 
now and no more were bought, in possibly twenty years you would not know 
they had ever been there. I do not know how long that would take, it is 
rather a complicated problem as to how long the effect of those 600 bulls 
would last, but it certainly would not last for ever. Another factor is t'he 
feeding; unless the young stock is well fed it must deteriorate very rapidly. 
Of course, we cannot get the people to feed the cows properly; they neglect 
the cows just as they neglect their girls; they think they need not bother 
about their female stock, whether it be animal or hu.man. 

40,659. P·ro/esso1· Ga'llgulee: Even if they have enough fodder?-They 
neglect the female calves. In future we are going to give ·all our prizes to 
cows and heifers, so as to encourage the proper feeding of cows. With 
regard to horses, they do the opposite; they will not feed the youngl male 
stock of horses, so that they lose JIloney there. 

40,660. Mr. Calvert: Have you now .got a co-operative society in most of 
your villages?-I would not say that, because the hetter villages have three 
or four societies if they are big villages, but if the Co-.operative Department 
had the staff they would have one in every village in six months; they alI 
want them, and over half of the villages have got co-operative societies. I 
have 1,350 revenue estates, of which 100 have no village; there are about 
1,250 inhabited villages, and certainly half of them have hanks; some 
tabsils are better than others; the onps that started first are better. 

40,661. Do yau thmk the people now understand co-operative principles? 
-I would not go so far as to say non-members do, but they appreciate the 
advantages. The education of the members is proceeding very' rapidly; I 
think the average member does understand the principles. 

40,662. Pro/esso1' Gam.gutee: These are chiefly credit societies ?-Yes i we 
are also starting hetter-living societies; it is really a question of staff, and 
credit is the more important in ol"der to get them out of the hands of the 
moneylenders. 

40,603. Mr. Calve'rt: You say the working capital of these societies is 
now about 24 lakhs; is that affecting the moneylenders ?-The moneylender 
is putting his money iuto the bank; in Rewari, which is our biggest bank, 
it is almost entirely moneylenders' money, I helieve. 

40,664. Do you think individual moneylending is declining?-It must be, 
because I think at least half our members have cut adrift from' the money
lender and do not take any more money from him i I think moneylending 
must be reduced. :Moneylenders themselves say there is no business now i 
that is partly because we are getting a series of bad years, and I think it 
must be partly because of the co-operative banks, though the moneylenders 
will not admit that to me, but I think it must be beginning to effect what 
I call personal individual moneylending. 

40,665. I gather that on this question of consolidation of holdings you 
would face a certain amount of inJustice which might follow from compulsion 
in order to secure speedy consolidation?-Yes, I' would. I think the advan
tages are so enormous and they are so patent to everybody that we should 
risk 1 per cent. of the villagers being adversely affected in the re-distribu
tion. I would have some sort of appeal, so that the Revenue Assistant or 
some special man under the Collect.or could look into ·any cases of supposed 
injustice; but I would not bold the whole thing up for the 100 per ce~t. 
agreement, any more than I would hold up the building of a road or a raIl
way because it went through the land of somebody who did not want to sell. 

40,666. How are you encouraging the sinking of wells?-By taccalli. 
40,667. Is there a boring sta·ff at work in the district?-Yes, 
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40,668. Are they useful P-'fhey could be much p:1ore useful; it is super
vised from Lyallpnr, which is rather like supervising Surrey from Glasgow. 
It would be better if it could be Eupervised from Delhi or from somewhere 
much nearer. Then there is always this question of irregular payments; 
I have asked them to give orders that no payment is to be made direct to 
the boring staff, but that all payments should be done on a bill through t1he 
tahsil, so that the villager will know that any demand for money is irregular. 
Then there is the question of overhead charges, which, I think, should be 
abolished in a poor district which requires development; G<lvernment should 
agree to lose that money or call it development. If I could get rid of the 
overhead charges, have,regular payments and good supervision, I could bore 
almost every well in the district. People are very keen on it. 

40,669. We have had evidence that the Agriculturists Loans Act is now 
_ practically obsolete and should only be used in cases of emergency j I gather 

that is not your view ?-Whoeve~ said that had better come to Gurgaon j 
I simply cannot get enough money; I have run out now. Perstan wheels 
are all put up on taccavi, iron ploughs are bought with taccavi; I will give 
taccavi for almost everything that is in the nature of development. 

40,670. You still regard taccavi as a normal method of financing agricul
tureP-Until the co-operative society can do it. I give taccavi to co-opera
tive societies; it saves me the troub~e of issuing it. 

40,671. Sir H W'fy Lawrence: What is the grant of taccavi in your district P 
-I have got 3i lakhs this year. 

40,672. Is that sufficientP-No, I could do with another half lakh before 
the end of March; if I had more tacccwi I could issue it. 

40,673. Mr. Calvert: What is the position with regard to recoveries?
They proceed normally. In a bad year I suspend recoveries but it does not 
amollnt to very much. 

40,674. Have you been forced to remit taccaJVi as irrecoverable?-I 
remitted large sums when we had that bad flood two years ago, and the 
people haye not recovered yet because they cannot get a good harvest; by 
large sum; I mean Rs.20,OOO or that sort of thing. 

40,675. Taccavi given out for welIs, ploughs and similar purposes is all 
being recovered ?-Yes. 

40,676. So that Government is not being involved in any loss through 
this extensive use of taccaviP-No, none whatever. 

40,677. Rave you any difficulty in getting- these improved seeds in the 
amount required P-Yes, my indent iii generally cut down. Bajra I cannot 
get at all or I only get it in microscopic quantities. 

40,678. Can you get wheatP-I can get more wheat, -but the difficulty 
is ihat it all has to be distributed almost at the same time, and the agency 
for distributing it is so defective that I am liable if I get a big indent 
to have it on my hands. If the distributing agency were satisfaotory I 
could replace the whole of the local wheat in oa couple of years by 8-A j 
it is so much appreciated. 

40,679. Is the agency the Agricultural Department or your own ?-The 
Agricultural Department supplemented by my own efforts; I would like 
them to do the whole thing but they have not got the staff. 

40,680. Is the wheat sold for cash or i~ it recovered in grain ?-Taccavi 
mostly j the Department will not sell except for cash, and therefore, as tho 
people never have any cash at sowing, I guarantee taccavi; but now I have 
run out of taccavi and so they will not get their money this year. 

40,681. The neighbouring Province gives out improved wheat seed on 
the system of taking 11 at harvest; do you think that would do well at 
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GurgaonP-1 should like to try it bef~re saying; I do not like to give an 
opinion on anything I have not asked the villagers about. 

40,682. Have you had any experience of these Coimbatore canes?-Yes, 
on a sniall soale; we are not yet a cane district, but the Ingram Estatll 
grows it, and I am trying to grow it under well irrigation; people who do 
grow it are very pleased. There is one variety of cane which is so hard 
that nothing can bite it; I forget what the number of that is. There 
are several kinds with which the people are very pleased. 

40,683. With regard to your complaint against the student turned out 
from the agricultural college, do you think the agricultural education should 
be more adapted to the small holdings; is that the ideaP-1f a. man is 
going to teach the villager how to farm he must be able to farm himself, 
he must be able to yoke in the bullocks, drive a. plough and adjust a plough; 
there must be no farm work of which he is frightened; he must be 
absolutely able to get down to it a.nd then the people will listen to what 
be says. The people are extremely suspicious of anyone in the nature of a 
.. Babu" who they think is not one of themselves. 

40,684. Is your rural economy school working well ?-Extremely well; of 
course, the trouble is money; the District Board has heen put to enormous 
expense which it cannot meet, but the new lot of students who are now 
in the rehools I think will be extremely good. The first batch were not so 
good; we did not know then wher~ the thing would develop to. We only 
took in teachers, and we made the alarming discovery that our teachers 
were largely, as I said before, non-agriculturists, so that we had not as 
good a selection as we have got this time. This time we have taken all 
the waste products of the high .schools, so to speak, the entrance-passed 
agriculturists. 

40,685. Pro/essor Gangulee: Is the medium of instruction English or 
vernacular P-Vernacular; there is no English spoken in the Gurgaon 
district. 

40,686. lIlr. Calvert: Is this school of rural economy based on the Moga 
institution1>-No, it is thought out by ourselves in the district; I have 
never seen Maga. I wanted certain things 1aught and I found I had no one 
to teach them; I first thought of teaching the patwaris; then I thought I 
might teach the 8chool masters, and then I thought of the idea. of educating 
the sons of the farmers and using them as propagandists, what I call 
village guides. The whole of this propaganda campaign has been developed 
in Gurgaon itself. 

40,681. You showed me some of your manure pits; have you thought of 
any method of getting the cattle urine into these pitsP-No, I have not, 
and as the pit is such a mixed bag, you cannot stable the cattle o,er the 
top; I do not quite know how we are going to do tha.t; I have not started 
on that problem; it obviously must be tackled. 

40,688. Practically the success of your campaign for these manure pits 
will remain in doubt until it comes out as manureP-It has come out in 
certain villages, and they tell me they have got crops of which they have 
never seen the like before. 

40,689. You mean it is really appreciatedP-Yes, that is why I say the 
pit is one of the things that will survive me. 

40,690. Proje3lo·r Gangulee: How did ·they solve the problem of fuel?
We have got a rainfall of 20 or 22 inches and we can grow trees. 

40,691. Mr. Calvert: Does your district show any different results. in 
the proportion of boys who get to the fourth primary class p-The proportIOn 
is small. I do not know where they go, but I think they must go out and 
tend the cattle. 
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40,692. You have not been able to keep the boys through the full primary 
course?-Not as many as we should. ' 

40,693. Mr. Xalnat: I have read your memorandum and your propa
ganda leaflets with a great deal of interest and I very much appreciate 
the work which you are doing. But, as a matter 'of general policy or as 
a .matter of perspective, if I ask you a few questions I hope you will not 
mlsun~e~tand me. Now do you think that in every district the Deputy 
CommIssIoner can carryon propaganda like this in India?-No, he could 
not in the heavily worked districts. For instance, it would be very difficult 
in big towns like Amritsar and Lahore where there is much political 
work to do. 

40,694. So there are many accidental factors in this whole story of yours 
which must be taken into account? For instance, you happen to have 
been in this district for a. continuous period of six years. Is that likely 
to happen every time in every district?-I nave always tried to stay, but 
I do not know to what extent in other districts the Collectors do like 
or try to stay. I use effort to stay so that I can get my policy carried 
out and see the results. 

40,695. Then again in your district you happen to be the Chairman of 
the District Local Board?-I think it is the case all over the Punjab 
except in one or two districts. 

40,696. In other Provinces there are District Boards which have got 
non-official Chairmen ?-I could work outside the District Board; but 
it provides a useful medium. Without it I could still carry on this pro
gramme. 

40,697. But the mere fact that the Collector of the district can provide 
the motive power for the members of the District Local Board goes a long 
way. That sort of influence probably cannot possibly be exercised by a 
non-official Chairman if he happens to be an enthusiast; so that, if you 
take that fact into consideration, is it possible to have a similar propa
ganda in districts where there are non-official Chairmen?-Each depart
ment will have to do the propaganda. For instance, health propaganda 
would be carried on under the Public Health Department; the Co-operative 
Department and the Agricultural 'Department should also come in; it is 
a mixed programme; every department is interested. 

40,698. The point is not which department can be brought in to do the 
work. I am ooking you; is it possible that the personal influence which 
the Deputy Commissioner can exercise over the District Boards could 
similarly be exercised by non-official Chairmen ?-It depends entirely on 
the personalities of the non-official Chairme:1., I suppose. I have not seen 
a district in which that is the case so that I am rather in the dark as 
to how it would work out. 

40,699. Then again, you carried out by your influence certain very good 
improvements for instance with regard to iron ploughs. Strictly speaking, 
would it be the function of a Deputy Commisbioner to carryon a campaign 
with regard to iron ploughs in his districH-The Deputy Commissioner 
in the Punjab is described as the head of the district, and I do not con- • 
sider any beneficial activity whatever to be outside the sphere of his duties. 
Anything for the betterment of the people is, I think, a part of his duty. 

40,700. But in other Provinces, if the Collector thinks that propaganda 
on iron ploughs should be carried on by a private firm or by a non-official 
agency or by the Agricultural Department, would he be considered to be 
wrong ?~I can hardly sit in judgment over other Collectors. But if I could 
persuade a firm to introduce any improvements it would be a very goOa 
thing. I wish the implement makers would do it. , 

40,701. In your note you blame the Government for not giving sufficient 
response in the matter of your schemes for uplift sent up t<l them. Here 

1111'. F. L. Brayne. 
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comes in a questiDn 'Of policy, and it is that point which I wish to bring 
~ut. Now~ if a Collect?r, as I have said, tries to carryon propaganda about 
Iron ploughs and various other matters l\nd if the schemes are turned 
dDwn by the Government, is it entirely the fault of the Government?-It 
depends on the reasons under which they are turned dDwn. If it is stated 
to be against public, policy there is an end of it. 

40,702. It is a matter of opinion, therefore, whether propaganda for 
uplift which you put forward as the first plank should come first or whether 
it should be simultaneous with the impmvemel].ta which the Agricultural 
Department Dr the Co-operative Department is carrying on?-My pro
gramme is to carryon together. 

40,703. It is a matter of opinion, as I say, whether it' should not be 
a simultaneous process carried on by two Dr three departments, the 
Agricultural, the Co-Oper.ative and the Revenue, where~ according to your 
scheme it is the revenue 'Officials wll() ought to carryon the combined 
propaganda; is that a correct policy?-I am only helping the departments. 
All this h~ been done by the departments working in the districts. The 
public health campaign is done by the Health Officer and I help him. 

40,704. Professor Gangulee: You are really acting as a correlating agent? 
-I am helping the Health Officer. 

40,705. You have a District Health Officer?-Yes; we work hand in 
hand. I can do nothing without consulting him; there is no suspicion 'Of 
any friction. 

40,706. Mr. Calvert: You have an Assistant Registrar of Co:.opel'ative 
Societies. in your district?-Yes; he distribl~tes my propaganda stuff. 

40,707. Mr. Kamat: The whole thing according to your scheme depends 
on personality. FDr the moment the Punjab is lucky in having its Strick
lands, ita Cal verts and its Braynes in evel'y sense of the term (if you 
like you may have it as " brains" or as "Braynes "); but that is a happy 
coincidence for the time being. Ordinarily, will the Government accept 
the policy that the Revenue Department must carryon uplift first without 
reference to any non-Official agency or anything of that sort?-But I am 
working with every other non-official agency which is working; I use 
everyone. I am working with every department and also working with 
the non-official agency. I am not in any serise a separate show. 

40,708. The moment you disappear from the Gurgaon district, what will 
bappen to the wholesale propaganda which you are carrying on ?-I think 
my successor will cDntinue it. 

40,709. Will he necessarily carry it on?~N'Ot necessarily. 1 cannot 
dictate his policy, but be is expected to continue the policy. 

40,710. Therefore this cannDt be the nOl'mal feature of the n'Ormal 
machinery ?-I think it ought tD be; I think that Government should insist 
on the policy being carried on. • 

40,711. You put the question of uplift first. Uplift means, I take jt, 
educating the villagers, educating them on sanitation, better living and 
60 on; does it nDt?-Yes. 

40,712. Educating by leafiets?-By every sort of way. 
40,713. And by word of mouth?-Yes, and by schools. 
40,714. But the whole foundation is education?-Everything is education. 
40,715. If they had had, fifteen years ago, the benefit of primary eduen--

tion by the introduction of compulsion your propaganda to-day would ha,-e 
been easier?-It depends on what they were taught. 

40,716. Your task no~ is more difficult because there is not the founda
tion of primary education; their level of idelligenee is low?-I do not 
quite follow you 
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40,717. The whole of your propaganda work hinges on the level of intelli
gence of your villagers and you are educating them by leaHets and other 
agencies. Now if primary education had been introduced fifteen years ago, 
your task would have been much easier to-dayP-On the other hand it might 
have been harder. 

40,718. Primary education first or propaganda by these external methods, 
that is my questionP-Education tends to send all the bright boys to the 
towns. 

40,719. Are you beginning at the right end, that is my pointP-1 think 
the education which we teach them now will keep them in the villages. 
Fifteen years of education without this might have sent more into the 
towns. 

40,720. You have to put more energy into your propaganda and your 
magic lantern lectures and your demonstrations because the level of intelli
gence has not been raised higher on the foundation of primary education. 
If that had been there the villagers would have understood more easily 
your principles of sanitation and better standards of living and your energy 
would have been savedP-I would not admit that. I make my programme 
so simple that even without any education they understand what I am 
teaching them. 

40,721. You do not admit that the stage at which you have to begin first 
is to lay the foundation of primary educationP-1 can do this work without 
that. I can make them dig pits and appreciate the value of manure and 
stop the making of dung cakes without education. 

40,722. And you think this is the right end of the stick as a beginning 
of the uplift workP-ln fact I teach this in the schools as part of primary 
education; I do not think it is necessary for everybody to read and write 
in order to understand the value of this programme. 

40,72.'3. With regard to some oli your other facts, nobody disputes the point 
that the elevation of women ought to be the first plank in the propaganda 
work in this country; but comparatively speaking, taking a proper perspec
tive, are you quite sure that you do not exaggerate when you lay at the door 
of this problem all the evils in the villageP-No; I have not exaggerated at 
all. 

-40,724. Have you visited BurmaP-Yes. 
40,725. There the position of the women, their education and their rights 

and liberties, are far higher than in India P-Yes, they take a much higher 
place. 

40,726. Is the economic position of the cultivator in Burma in any way 
bettel' than that of the cultivator in the Punjab or BombayP-That I have 

. not compared; I have been only for six months in Burma. 

40,727. Again girls' education in Travancore and Malabar is so far ahead 
that practically every girl goes to school and knows the three R'B and 
almost knows how to live well; but is the economic position of the culti"ator 
in Travancore or Malabar any way better than the position of the cultivator 
in GurgaonP-I have been in that part of the world for only two months 
and I do not know how theil' farming goes at all. 

40,728. No doubt the elevation of women is admitted by all Indians t.o be 
a very good principle; but whether the economic position of the villager 
would thereby be improved is the question P-I want to make them lead 
more human lives. The economic position will be partially improved by 
their living better lives. There will be more intelligence and their efficiency 
will be greater; there will be less disease and less suffering. 

lIlr. F. L. Brayne. 



93 

40,729. You have gil-en us a copy of the paper which you have read 
recently at a Qmference in the Punjab. You say therein that in the 
Indian village there is not the same sort of agency as in the English village, 
namely the parson and his wife, for rural uplift. Do you happen to know 
that in ancient India the village Pandit or Guru was as highly respected 
and as great a force in the villa~ life as is the parson in England t<HlayP
No, I have not studied that. ,I mean to say that I am too busy with 
presen~ay conditions to study ancient India. 

40,730. That is precisely the point: you make a beginning with to-day with
out looking back npon India's pastP-I am talking of things as I find them. 
I do not think that one can rehabilitate the past. 

40,731. For instance you say that there is no love of flowers in an Indian 
home 88 there is in an English home. Taking ancient India again, I might 
tell you that every Hindu had to make an offering of flowers to his idols, 
to his God, before he was able to take his foodP-I shall use that in my 
propaganda; I shall point it out to the villagers. 

40,732. Then you mention the utter lack of cheerful songs, and you say 
that the parents would think it wrong if the children did sing at ali. I 
can recite to you verses to show that singing is a compulsory duty of every 
Hindu, that he must sing every dayP-That too would be very useful for my 
propaganda. 

40,733. I can show you instances in which women have' been carrying flowers 
in their hair and about their person, which shows that every woman has 
cultivated a taste for the beauty of flowers?-That is one more aid to my 
propaganda. 

40,734. I am just mentioning these things to show that one should not 
begin with a wrong perspective of village life in this countryP-These are 
the conditions as they exist in my district, and if I can show the people 
that I am merely taking them back to a golden age of long ago, then it 
would be all the better. 

40,735. You have said in your note that the villager cannot sing a single 
cheerful Bong in order to make his or her life happy. If I take you to 
Gujarat you will see that almost every woman there can sing in chorus, and 
if your wife were to hear them she would simply be delighted?-Yes, but 
we are disappointed with Gurgaon singing. 

40,736. I can also take you to other parts of the country where you will 
find that on certain occasions the women can and do all sing together P-I 
am very glad indeed to hear that, and I shan use these facts in my 
propaganda work. ' 

40,737. Now, to come to non-official agency: I should like to know why 
you do not use the non-official agency to a greater extent than you do at 
present? For instance lawyers can be made use ofP-I have nominated 
two lawyers as members of the District Board. 

40,738. lteoently when we were in Berar we found that the whole of the 
co-operative movement there was being run by lawyers, who have sacrificed 
a great deal of their time and money in the advancement of that move
mentP-The Secretary of the Central Bank is a lawyer; both Joint Secre
taries are lawyers. There are three lawyer members of the District Board 
and one has now become a Munsiff, a sub-judge. The Honorary Edit.Jr of 
the District Gazette is a lawyer and the Honorary Secretary of the High 
School. 

40,739. For instance, I may tell you in the Legislative Assembly I can 
point to two lawyers who come from my own Province (Bombay~. One of 
them could have become a High Court Judge, and the other ~ perhaplt 
sacrificing a practice at the bar which is more than that of a HIgh Court 
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Judge:s ~alary !n the country's cause?-The number of lawyers helping our 
work IS mcre/18mg~ 

40,740. Sir Ganga Bam: What part of your district is irrigated by the 
Agra Oanal?-·The canal runs down parallel with the Muttra Road and 
it irrigates about 40,000 acres in Palwal and a little bit on the west. ' 

40,741. Could not that irrigation be extended?-No it is now divided 
betwE'en three districts: Gurgaon, Muttra and Agra. We are only entitled 
to a third of the water; we cannot get another drop more. 

40,74~. Is that laid down anywhereP-The Punjab h/18 got 6,000 more 
cusees III the Western Jumna Canal than it is enittled to. The question 
was raised as to whether this was to be taken back by the United Pro
vinces, and the Government of India decided that it could not be done; 
it is very unlikely that the United Provinces after that decision will hand 
us over any extra water in the Agra Canal. 

40,743. There is plenty of water in the Agra Canal, is there not?-It is 
fed from the Ganges. 

40,744. Have you ever represented this matter?-Yes, again and again. 
The Punjab Government made attempts in this direction, but they were 
finally turned down, and we cannot get any more water. 

40,745. Do you think that very good use is made of the water that is 
got?-No, very poor use is made of it. 

40,746. Is it under the Engineers of the United Provinces GovernmentP
Yes. 

40,i47. What nrea is irrigated by wells in your district?-About 80,000 
acres of crops a year. 

40,748. How much does a well commandP-Anything from 5 to 20 acres, 
according to the depth of the water. 

40,749. What is the variation in the depth?-It varies from 10 to 100 
feet. 

40,750. You cannot work a well 100 feet deep by the Persian wheel, 
can youP-I cannot get them to try it. I have told them to try it, and 
I have promised to return their money if they fail. 

40,751. It would not be successful beyond 40 feetP-The first Persian 
wheel that was put up was successful with 50 feet; it W/18 really a great 
success. 

40,752. Is it better than the charsa P-l'p to 60 feet it gains enormously 
over the ch(t7·sa. 

40,753. Have you tried boring ill the wells to augment the supplyP-Yes, 
we have. 

40,754. By how much is the yield increased in that way?-It sometimes 
doubles it. 

40,755. How deep do you go with the boring?-I do 1I0t think we go more 
than 100 or 110 feet. 

40,756. Is any Government subsidy given for this?-No. 
40,757. I suppose you are aware of the fact that in the United P';'Ovinces 

they gh'e regular subsidies to the people?-I only heard about It from 
Mr. Calvert about a couple of days ago. 

40,758. With regard to tube wells: have you any idea whetner the Mundi 
electric scheme is being introduced in your district ?-N o. 

40,759. Have you any tube wellsP-No. I ha,,~ asked the Government 
to make a demonstration in tube wells, and pOlllted out that unless it 
is proved to be a su('('('~s the people will not invElSt their money in it. 

MI'. I". L. Brayne. 
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40,T60. You ha\"e no~ heard of the new scheme with which I am experi
mentIng? I am draWing water by compressed air from a series of wells? 
-I should like to see that tried in the Gurgaon district. 

40,761. It would pay you very well indeed to try it in Gurgaon?-Yes, 
I wanted somebody to take taccavi loans and do that job, but so far nobody 
has come forward. 

40,762. Are there any rules laid down to the effect that District Boards 
must spend a certain percentage of their income on roads?-There are 
rules about education and agriculture, I think; nothing about roads. But 
I must say that roads in Gurgaon are nothing like as important as, for 
instance, cattle-breeding. 

40,763. Has there ever been any scheme for the storing of water in tanks? 
-The Drainage Board deals with bunds. 

40,764. I was thinking of a scheme such as the bunding of a low-lying 
tract or valley in order to store the water. Is such a scheme possible in 
your part of the country?-Yes, it is possible in dozens of places; it is all 
a question of money. 

40,765. If such schemes were carried into fruition, do you think that 
the peoplt! would be willing to p~y double the canal rate?-No; until it 
has been demonstrated that the supply of water is fairly certain, I think 
it would be unreasonable to ask them to pay very high rates. 

40,,66. Supposing the Mandi scheme of electricity was introduced here, 
I just wanted to know whether the people would be willing to pay double 
the rates, because you know that lift water is more expensive than flow 
water?-For a certain supply of water, I think they would be willing 
to pay. Of course, at present they are still hankering after the canal, 
but once it is demonstrated to them they would take to it. 

40.767. Are your Persian wheels worked by bullocksP~Yes, by bullocks, 
buffaloes and camels. 

40,768. Do you not think that one· camel is better than two bullocks?
Yes, my orderly uses camels. 

40,769. Because two bullocks cannot put their combined force equally 
together?-But the camel is not much used except in certain parts of the 
district. 

40,770. Perhaps your district does not contain sandy soil ror the camels 
to do plcughing?-In Rewari a certain amount of ploughing is done with 
camels, but it is not very common. 

40,771. Have you in mind any feeder railways which you think could 
be used for developing your district?-Yes, the people are always asking 
for a railway to run down the Alwar road. 

40,772. Has that been representedP-Yes, I have represented it. The 
question was dealt with, I think, by some committee which was investigat
ing the possibilities of railways south of Delhi, but I have not heard 
anything more about it. 

40,773. Have you no law here to enable District Beards to levy spec.ial 
cesses, if required, up to a certain limit? Is there any law whICh 
authorises you to charge an extra tax?-Not in the form of land re\'enue. 

40,774. What about a special cess?-I cannot tell you. 
40,775. With regard to these agricultural graduates you mention, ~o 

you not think the best thing would be to give them the lease of a certam 
~mount of land for four or five years? You know the idea?-Yes. 

40,776. That has been sanctioned?-Yes. 
40,777. Every graduate is to get eighty acres of land for three years. 

Have you any Drown lands in your district where that scheme ()QuId be 
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worked P-I am afraid they would die of starvation on them; there are no 
wells, and no irrigation. 

40,778. Have you any Crown landsP-Yes. 
40,779. Are you going to reclaim land by means of Maconochie's bunds? 

-That is on land owned by the villagers, not Crown lands. 
40,780. Could not Government sink wells on the Crown lands?-Most of 

the Crown lands have occupancy tenants or long-term tenants on them; 
there is very little Crown land available. 

40,781. Sir Thomas Middleton: You sum up your note in this sentence: 
" The regeneration of rural India is just a. matter of hard work in intensive 
propaganda along plain and simple lines, every Department working 
together and playing into each other's hands." Do you agree that if every 
Department is to work together there must be some co-ordinating agency 
in the district? Do you think that throughout India the Collector should 
regard himself and be regarded as the head of his district for that purpose, 
as is the case in the PunjabP-Yes. I do not see how else it could be done. 
This work is so important that whoever does it will in fad be head of the 
district, so that if the Collector is to remain the head he must do it. 

40,782. YOIr mention Rural Community Councils. What is their precise 
functionP-I do not know. There was money in it, so we immediately 
formed one and I use it entirely as a propaganda agency. All songs, 
pamphlets, and so on, come before it, and a sub-committee has the songs 
sung. If they think the villagers will like them and that they will be 
helpful we have 20,000 copies printed. 

40,783. The idea comes from England, where such Councils have recently 
neen introduced to co-ordinate the work of voluntary workers in an area? 
-Ours is for co-ordinating official workers, but we have many voluntary 
workers who come in as well. The District Gazette, for example, is edited 
by a voluntary worker. 

40,784. Yes, but your Council does not definitely aim at getting togethel' 
the non-official workers in your districtP-There are about 10 official 
members; the rest are all non-officials. I get all my advice from non
officials. 

40,785. Professor GIJngulee: Who is the President of that CouncilP
I am. 

40,786. You have an Assi~tant sanctioned at Rs.250 a month?-Yes. The 
District Board pays some, the Council pays some and the Scouts pay some. 

40,787. How much of that comes from the Education DepartmentP-What 
the Rural Community Council contributes; most of their revenue comes 
from the Education Department. I want the other Departments to con
tribute in proportion to the amount of work we do for them, ibut that will 
take tiine to bring about. 

40,788. Sir Thomas Middleton: In anotber paper we have had from the 
Gurgnon district, the writer says that experienoe in the district shows the 
people will not lis~n to strangers, either official or non-official, so that 
workers who are to be effective in the district must be residentsP-They 
are very suspicious of outsiders, and' the villager is very suspicious of 
European clothes; he likes to see a. man come to him in his own garb. 

40,789. He likes the dhotiP-They become suspicious of their own children 
ii they take to wearing European clothes. They are very conservative in 
that way. 

40,790. This other paper to which I have referred also says that there 
bas been a very great change in the Gurgaon district; theavernge villager, 
who was formerly weak, timid and pessimistic, is now an optimistic fellow? 

Mr. F. L. BrIJyne. 
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-1 think his outlook has certainly changed in the last six years.. We have 
woken him up a little. 

40,791. That result has been secured by six years' intensive propagandaP
Yes, but not six years'. It took me some time to learn the district. ilhe 
campaign has been developing as ideas occurred to me. 

40,792. What 1 want to get at is this. If the Rural Community Council 
idea develops, how long will it take before, as in England, the social 
services are organised and worked by voluntary agencies P How long will 
your optimistic people take to become useful as voluntary workersP-When 
Mr. Calvert has got them organised co-<lperatively. 

40,793. How long will that takeP-ilhey are so keen that it is only a 
matter of staff. We have 900 ·banks; given the staff, 1 could get 2,000 in 
a year. 

40,794. 1 was thinking of the danger to the work if there was a transfer 
of services?-1 have been thinking of that for years, and 1 have been 
trying to dig so deep that these things will not break down. My hope is 
co-operation. If we can get better-living societies and cattle-breeding 
societies and afforestation societies and others in every village, the Co
operative Department is so well organised that whether the CcHector is 
helpful, hostile or neutral the work will still go on independent of him. 

40,795. It is not yet in that position?-Where there is co-operative 
organisation it is. 

40,796. Have you been successful in getting the villagers to do anything 
for the improvement of their roOOs as well as of their village sitesP-No, 
1 have not tried, except that where a roOO is very boo and 1 am told there 
is no money to mend it 1 announce that 1 am going there in my car, and 
then they put it right. 

40,797. HOlf is the money found for the repair of itP-The villagers do it 
themselves. 

40,798. They can do it themselves when put to itP-Yes. 
40,799. Your method of making them do it is a very simple one. Do 

you think one might systematise such work by entrusting the care of viHage 
road to panchayats or groups of panchayatsP-You would have the anti
Begdr people after you if you did that, because undoubtedly the village 
roads if they are mended at all are JIlended by Begdr, by the menials of the 
viIlagcn. 

40,1300 You have not succeec!p.d in instilling into Gnrgaon cultivators tlle 
dignity of labour to ~Ilcb an exten~ that they will repair tl>eir own roadsP 
-Yes, 1 think if a village hRd no menials the viIIag'lTs would do it them
selves. 1 would like to see the menials reinstated as hum:m beings some
where; 1 think they drag the villagers down. 

40,801. You mention the need for research into quick fences, which 
indicates that you attach importance to th? effect of enclosureP-Yes. 

40,802. ilhe real obstacle to enclosure at the present time is fragmentation 
of holdingsP-Yes. 

40,803. Do you realise that if that difficulty were solved enclosure would 
do a very great deal to improve the economic position of the Indian villager? 
-1 do. 

40,804. Not only by enabling his boys to get to school instead of herding 
c&ttle, ibutby preserving his cropsP-All crops within so many yards of t~e 
roOO are wasted owing to the cattle; an enormous amount of damage IS 

done. 
62160 o 
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40,805. Is there any enclosure in your district?-In one tract the villageI'd 
put earthen banks covered with thorn all round their well crops. That is 
a very effective form of enclosure. 

40,806. You have no hedges in the Gurgaon districtP-That is the only 
kind, a bank of earth with thorns on top. 

40,807. To what extent has the village schoolmaster assisted you in yOlll' 
uplift work?-Those who have been through our rural school have learned 
the whole gospel, and some of them are extraordinarily good. I saw what 
one man had done; his village was so clean I would not mind living in it 
myself. 

40,808. Was he a member of the agricultural classesP-Yes, I think 'he 
was a Rajput. 

40,809. Do you thiilk that if these schoolmasters come (as they mainly 
do t<Hlay) from the non-agricultural classes they can be trained to aSsist 
in your work?-Yes. I have no prejudi(\6 against the non-agriculturist. 

40,810. Do you think as a body they would make helpful workers if 
trained?-If trained, yes. The trouble is, of course, that the villager is 
suspicious of them. I am" not, "but the villagers are; they say "Afte. all, 
he is not a zamindar." Such a man starts with a. terrible handicap. 

40,811. If you have not now got the pandit, I wondered whether the 
schoolmaster might take his placeP-Yes, easily. We hope in time every 
teacher will be trained in this school, 'and then he will be a centre for 
a.Il our work. 

40,812. A Director of Local Uplift would not be of much use unless you 
had a strong local organisation in your district?-I want a strong local 
organisation: 

40,813. Do you think the appointment of a Director would create " 
strong local organisation if the Collector did not himself take the initiative? 
-It would take time to bring it to the position of the Co-operAtive Depan
ment, which is independent of the Collector, but it oOuld be done. It 
does not matter whether the Collector helps or hinders the banks; they 
go on. If Government were behind this work the Director could go ahead, 
but he would do better with the help of the Collector. 

40,814. From some of your evidence it occurred to me that the Director 
might be simply another "member of the distant Lahore Government and 
that he would not know what was going on in the districts?-Then he would 
not be a Director. He would be no use unless he was in touch with village 
life. 

40,815. Wibat are the duties of the Pasture OfficerP-There is one such 
officer for the whole of the Punjab. 

40,816. You have been very successful in getting the villagers to castrate 
inferior 'bulls; was there much objection when you startedP-Yes, immense. 

40,817. After what period of time did it begin to break' down, after two 
or three years P-I s\lould think about three years; it took a tremendous lot 
of time and trouble, but I think they now realise that whoever supports 
bad bulls is supporting the butcher. The offspring of no good bull will 
ever go to the slaughterhouse. 

40,818. How were the objections removed P-By propaganda, steadily ex
plaining it to them. 

40,819. Did you make any suggestion to them that they were support
ing the butcher?-Yes, I have" told Brahmins: "If you keep that bad bull 
the progeny of that bull will go to the slaughterhouse some time; they will 
be useless for milk or for the plough, you will sell them and ultimately 
they will get to the slaughterhouse." 

lIfr. 1". L. BraYT!6. 
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40,820. It was not a case of your saying to them that you were coming 
round in your motor ear and you must find all bad bulls castrated P-No, 
I did not ride roughshod over them like that; I knew what I was up 
against and I went slowly; I let that idea soak in for years. The change 
that took place was very great. The first year I was there they would 
not take Hissar bulls, so we started 'a scheme by which local young stock 
was eent to Hissar and then returned when it was fit for work, for 
covering purposes. The propaganda in the meanwhile had had such an 
effect, that when these bulls came back we had to castrate them and sell 
them as bullocks. 

40,821. I think you emphasise the point that taccavi should only be 
freely used in time of needP-No, I have not said that. 

40,822. You say: "Taccavi. should be freelJ( poured into the Co
operative Central Banks, Unions and village societies to finance agricul
tu·re in times of need, that is to say, whenever the Registrar is satisfied 
that it should be lent to filULllce development .. P-Yes; I thought you meant 
in famine times. 

40,823. When there is need for developmentP-Yes, whenever the banks 
are short of money I should like them to get taccavi, if the Bank ~pltrt
ment approves of it. 

40,824. I think you take the view that all mortgages should be, termin
ableP-They should be for a fixed period, yes, not perpetual. 

40,825. You would no doubt provide a sinking fund to amortise the 
mortgages P-They would amortise themselves. 

40,826. If they Itre terminable the lender will see that the sinking fund 
is provided for P--.,.He only gets the land for so many years, and after that, 
it is handed back free of encumbrances. 

40,827. Mr. Calvert: You mean a usufructuary mortgage, a mortgage in 
possession ?-Yes. The ordinary r.amindar's mortgage apparently is eternal; 
he has lent an unknown sum in the distant past and it is practioally his 
land now. 

40,828. Sir Tko11U1S Middleton: But in addition to the interest on that 
mortgage, there would have to be a sinking fundP-=-Yes. 

40,829. The lender would see to thatP-Yes, I thought you meant the 
Government was to provide a sinking fund. 

40,830. No P-The shorter the term the heavier the sinking fund and the 
lower the man's credit; what is the good of giving him too much credit P 

40,831. What is you'!' idea of the length of time for a terminable mox:f;
gage P-I think ten or fifteen years; I certainly would not go< beyond fifteen 
years. 

40,832. It becomes rather's. steep ainking fund then P-No, the man gets 
less credit; that is all; I want to reduce his credit. 

40,833. I was going to suggest a period of twenty yearsP-That is a 
generation; that is to say, if a man mortgages, he will not see ~is land 
again. 

40,834. In regard to the consolidation of fragmented holdings, you would 
be satisfied if the owners of a majority of the cultivated land agreed; 
that is to say, if the owners of 51 per cent. of the cultivated land w~re 
in favour, you would agree to oonsolidation?-,-Yss; it is the foundatlOn 
of 4!\oerything. 

I cannot imagine 49 per cent. disap-40,835. A bare majorityP-Yes. 
proving. 

40,836. No, but it might be a case of there being two or thres l~rg8 
owners in the village owning a little over half the land, and they mIght 
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try to impose their wishee on the rest of the villagel'lS3 that is what you 
contemplateP-Yes; ~ want to make it as easy as possible to consolidate. 

40,837. With reference to pasture schemes, you want a remission of 
~and revenue for pastures which are properly established and maintainedP
Yes. 

40,838. ] think I have seen only a small part of the Gurgaon District, 
going by road to Karnal, but I saw no pasturesP-You do not go through 
·Gurgaon there. There are no pastures; I want to start them; we might 
have 'a dozen cultivators joining together for the purpose. 

40,839. Could you do that without enclosing your pasture P-Part of 
the proper maintenance would consist in enclosing. 
, 40,840. Enclosed pasture and limited grazingP-Yes, that is all part of 

the maintenance. Mr. Branford, the Punjab Oattle Expert, came on a 
short tou~ with me and looked at the sort of ground; he is ,very much in 
favour of that sort of thing; he thinks we can ·breed on those terms. 

40,841. With regud to whl!ot you say as to the Cattle Breeding Depart
ment, is it cramped because there is not enough money given to it?-I 
do not think the Agricultural Department really understands this cattle 
problem. 

40,842. Surely it is part of the business of an agriculturIst to understl.nd 
cattle?-You would think so. 

40,843. That is one thing at least which they do not understand in 
England ?-At Gurgaon we have got 000 stud bulls; I believe we have thE' 
biggest breeding establishment in the world; you would think they would 
pour veterinary people on to us to stop epidemics, but 'we keep running 
short of serum, and we have not got the men to inoculate nor have we got 
sufficient staff to inspect these bulls. I do not believe any rancher in the 
Argentine has got 600 stud bulls, but we cannot get Veterinary Assistants 
and we cannot get serum. I believe we have got every known: epidemic raging 
in the Gurgaon district; we are surrounded by Indian States who have no 
veterinary arrangements at all. They have huge fairs in which they make 
a great income, none of which they spend on cattle breeding, on bulls or on 
cattle hospitals; they simply disseminate disease. 

40,844. I take it from what you say that in your breeding in the. Gurgaon 
di6trict you are paying attelltion to the cow stock?-We are trying to, yes. 

40,845. I think you said there was a neglect of the females, both human 
and bovineP-Yes. We have eight Veterinary Assistants for 2,400 square 
miles for disease inspection of cattle and epidemics; what can they do? 

40,846. Would you agree that it is no use sending out good bulls if no 
attention whatever is paid to the cows a.nd calves? The stock simply dies 
out ?-They keep them. a.live, but the cow is not as well developed as she 
should be. 

40847. Nor is the calf that you want to getP-Yes, the next generation is 
not ~s well developed, but we are making a vast improvement in our cattle. 

40,848. You suggest the giving of awards in connection with ca.ttle breed
ing so that, as in England, cattle breeding ~ay becom~ an hono~rable hob?y. 
Have you seen any indication a.t all of the rIcher zamIndars takIng up cat~le 
breeding as a hobbyP----One man who happens to be a. Member of the LegIS, 
lative Council, Rao Bahadur Balbir Singh, keeps a herd of goo,d cows. I 
should like everyone, from the highest in the land, to have a pedIgree herd. 

40849. You draw attention to the absence of literature suitable for 
villagers; have you formed any idea as to how that literature co?-ld be pro
vided P Who would write ?-I fancy if you offered money the wrIters would 
appear. If you guaranteed a sale of Rs.20,OOO for a good book, I think writers 
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would appear; I do not know; I do not know how writers are produced in any 
conntry. 

40,850. There is no market at present for that sort of literature?-No. 
40,851. We are faced with the position that even if you produced literacy 

in India there is nothing for the boys to readP-Yes, that is why they are 
not keen on the schools: there is nothing to read; if they had something 
corresponding to Robinson Crusoe and Alice in Wonderland suitable for 
village life they wonld all want to learn to read. 

40,852. I was wondering whether you yourself have tried to write any
thingP-I have published some s1;uff, but I am afraid this uplift literature lB 

rather dull reading; I should like to see something more amusing than I can 
produce. 

40,853. Sir Ganga Ram.: What has become of the salt works in your dis
trict P-Salt can be produced and imported cheaper than it can be made 
there, and so the works died a natural death, and had to be closed down. I 
worked it out to see whether I could re-introduce the industry, and I found 
it would have to be subsidised by Government to an enormous extent to 
enable anybody to get a living out of it. 

40,854. Sir Thomas Middleton: At what price can cultivators buy salt in 
your district; do you happen to know?-No. . 

40,855. Professor Gangulee: Have you any organised non-official agency in 
your district whose co-operation might be profitable to you; I am not think
ing of individuals, but of an organised non-official agency?-I do not 
think so. 

(The witness withdrew.) 

APPENDIX. 

PROGRESS OF THE RURAL UPLIFT SOHEME IN GURGAON. 

Approved stud bulls 
Castration of bad stud bulls 
Hissars heifers 
Rams ... 
Stallions 
Iron ploughs ... 
Plougbing matches 

Cattle fairs 
Persian wheels 
Re-afforestation of hills 
Area under 8-A wheat 
Area under Rosy Batla cotton 
Field ratij poisoned ..• 

Porcupines poisoned ... 

1920-21. 
8 

5 

2 

1,325 acres. 

1926-27. 
665 
472 
123 
125 
16 

1,337 
All tehsils, district and 
divisional championships. 

11 
600 

6,780 acres. 
15,000 ,. 
25,000 " 

417 villages (2,50,000 
acres). 

80 villages (186 bur
rows closed). 

Horse and cattle show and agri
cultural exhibition, etc. Palwal. 

Banks 
Members 
Working capital 
Working capital, per society 

62160 

153 
3,303 

Rs.,1,36,224 
..• Rs.900 

900 
19,000 

Rs. 24,00,000 
Rs.2,704 

DR 
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Banks-contd. 1920-21. 
Owned capital 
Owned capital, per society 
Central Banks and Unions 

Rs.14,OOO 
Rs.92 

1 

Health. 
Hospitals 
Patients 
Health centres 
Health visitors 
Vaccinations 
Plague inoculations 

Pits 6 feet deep for village refuse. 
manure, etc. 

Domestic school 
Proper arrangements in drinking 

wells 

Education. 
High schools 

Pupils 
Girls in boys' schools 
Red Cross and St. John ambulance 

branches ... 
Night schools 
School of Rural Economy ... 

Propa,ganda. 
. English pamphlets ... 

Vernacular posters 
Vernacular leaflets 
Vernacular pamphlets 

11 
1,27,000 

12,926 

2 

10,839 

1926-27. 
Rs.4,00,000 

Rs.508 
4 

23 
2,58,000 

7 (urban 3, rural 4). 
4 

42,000 
4 epidemics 2,66,850 

last epidemic 1,21,555 

30,000 
Heaps of rubbish, ashes, etc 

removed in 1.250 villages. 
Started. 

.4 wells working. 
many under order 

4 (2 added by public 
subscription). 

23,478 
850 

44 
140 

Started. 

10,520 
58,000 
77,500 
4,000 

16 Magic lanterns . 
District Gazette - (weekly) 1,800 issue. 

General 

Marriage registers 

Kai ... 
Dungcake making ... 

Bullock-driven flour mills 

Mr. F. L. Brayne. 

One Territorial Battalion 
1l/14th Punjab Regiment 
(Gurgaon Battalion). 

One tribe of 125,000 com
plete. 

Very rare now. 
Some villages stopped alto

gether - reduction in 
many hundreds. 

A few only working, but 
several hundred indented 
for-not yet delivered. 
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SARDAR MUHAMMED NAWAZ KHAN, LA.R.O., M.L.A., 
of Kot-Fateh-Khan, Attock District. 

Replies to the Questionnaire. 

QUESTION 6.-AGRICULTURAL INDEBTEDNEss.-(a) (i) Poverty due to care-
lessness and bad customs, easy credit. . 

(ii) Moneylenders, co-operative credit societies landholders. 
(iii) Poverty. ' 
(b) Yes, but laws require to be administered, and that is never going to 

happen in the Punjab till the judiciary of the Province is recruited from 
among agriculturists. 

(e) Yes. 
QUESTION 7.-FRAGMENTATION OF HOLDINGs.-(a) ThEi only remedy that I 

can think of is compulsory consolidation of holdings. 
(b) Ignorance and selfishness which can only be overcome by education and 

legislation. 
(e) Yes. 

Oral Evidence. 
40,856. Sir Henry La~rellee: Sardur Nawaz Khan, you have been good 

enough to send us a brief note of your evidence. Would you give us an 
account of what it is you wish to say?-I do not think I can give you any 
account in addition to the two questions which I have answered. 

40,857. I take it from your answer to Question 6 (b) that you are not 
satisfied with the present administration of justice. Is it civil Justice or 
criminal justice?-Civil justice. 

40,858. What is the matter on which you consider improvement is 
neoessaryP---<I have submitted it in my note. If more people were recruited 
from among the agriculturists, they would be able to understand the con
ditions better than the people who come from towns. I do not mean any 
slur on the gentlemen who are now administering justice. 

40,859. Is it lack of understanding or lack of sympathyP-Lack of under
standing. 

40,860. Is any advance being made towuds recruitment from agri-
culturistsP-I am not quite sure about it; I do not know. 

40,861. You yourself are a landlord, zamindar of Attock, are youP-Yeo. 
40,862. Do you live on your landP-Yes. 
40,863. Do you cultivate your LandP-I do not cultivate; my tenants 

cultivate the land. 
40,864. Mr. Colve1·t: I understand you are very keen on agricultural im

pl'ovement?-I think all zamindars ought to be. 
40,865. You are also in charge of all the co-operatiye societies on your 

estateP-Yes. 

40,866. How many societies are there?-About 50. 
40,867. You are Honorary Assistant Registrar for your estateP-Yes. 
40,868. I believe you once tried to get rid of all debts to moneylenders by 

advancing mOlley to your tenallbP-Yes. . 
40,869. What happened to that experiment?-In the beginning it seemed 

to work well; but after some time I found that some of the tenants were 
trying to cheat me by obtaining money from me saying that they were in 
debt though actually they were not in debt; so I stopped that. 

40,870. Were you advancing morley free of interestP-Yes. I stopped 
giving them the money and I started these co-operative societies. 

62160 0 4, 
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40,871. You only lend now through co-operative societies?-Yes. 
40,872. Is there on your estate n. union of the co~perative societies?-Yes. 
40,873. Do you work through that unionP-Yes. 

40,874. Could YOll tell us what your experience has been with new types 
of see~?-Th.e tp:na.nts in that part are very conservative; they do not take 
anythlDg wh1~h 1S ne:w; but I presume that, if these experiments are carried 
on for some t1me, ult1mately they will begin to see the benefit of the different 
kinds of seed and start sowing them. 

40,875. What kind of seed did you try to introduceP-Wheat, Punjab 11. 
That is the only seed we have tried. 

40,876. Does it give a better yield than the local variety?-Yes. 
40,877. Is it becoming popularP-Yes; they are taking to it now. 
40,878. That is the only kind of new seed you have so far introduced P

Yes. 
40,879. Have you tried cattlo improvementP-Yes. 

40,880 .. What. iS.it you have done there P-There again I deal through the 
co-operat1ve SOClet1es. I sell the young cattle to the union at cheap rates on 
the condition that members only will buy and sell among themselves and 
that they should not be sold to outsiders. 'l'hat helps us to keep good cattle 
in the societies; otherwise peol'le there are in the habit of seIling good 
cattle and ploughing the land with bad cattle. .' 

40,881. At present you are trying to improve the quality of the cattle on 
the estate?-Y 06. 

40,882. Is that doing well ?-Yes. 

40,883. Have you done anything to improve the sheep?-Yes; we have 
tried two different kinds of sheep; one is what is known in our parts as the 
Turkish and the other is the Merino sheep. The wool of the latter is much 
better than that ot the ordinary type, though the people there like the former 
better. 

40,884. Is a distinct improvement taking place?-Yes. 
40,885. One point which we have had constantly before us is as to why 

big landholders do not take more interest in agriculture. Could you 
explain why your neighbours do not take more interest in agriculture p
In my part of the country quite a lot depends on the Deputy Commissioner. 
If he happens to take one view, all the landowners are in a way compelled 
by circumstances to take the same 'View, whether they believe in it or not. 
Of course, some Deputy Commissioners are very good; on the other hand 
you find some who have certain ideas of their own, and if anybody else 
has any other ideas, then they do not encourage him. They think their 
ideas are better .than his and therefore he is required to conform to them. 
'then again I think that of late too much importance has been attached to 
politics; I do nat. mean to say that politics does not deserve any attention 
at all, but <Iioo much importance h9.8 been given to those who curse the 
administration, and all sorts of facilities have been provided and different 
political organisations have been formed to encourage politicians, with the 
result that the landowners have been left out in the cold. I think these 
are the two chief difficulties in the way of those landowners who want 
to take interest, and I think there are quite a. lat.' nowadays who want to 
interest themselves in agriculture. Of course there are some who ~e 
lazy or who are in debt, in which case they cannot do much to help the1r 
tenants. 

40,886. You saw this Horse Show in Delhi?-Yes. 
40,887. Do you think that if the same amount of attention were devoted 

to cattle-breeding as is devoted to horse-breeding, there would be good 
results P-Yes. 

Sardar Muhammed Nawaz Khan. 
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40,888. Ha.ve you found the Agricultural Depa.rtment of much use to you 
in AttockP-One ha.rdly sees a.ny of those people; at lea.st I ha.ve never 
seen anyone there. 

40,889; Do you find the Ve:terina.ry Department useful to youP-Yes, they 
do more work tha.n the Agrlcultura.l Department. 

40,890. There ha.s been in your district a big experiment in silos. Ca.n 
you give us any evidence a.s to the result of that experimentP-No. 

40,891. We ha.ve just hea.rd from the last witness tha.t -big landlords 
tak~ too much from the tenant. Is it the CWitom on your side to take 
any cesses above the fixed rentP-There are certain cesses which are put 
down in the revenue papers, but most of the landlords do not collect these 
cesses, because the· rents are supposed to be quite enough, and also there 
is a scarcity of tenants. If you begin to take ·alL the rent you are entitled 
to, you will probably find tha.t all the tenla.nts will go away. 

40,892. What is the state of the ordinary primary education on your 
estateP-We have got nine schools there. 

40,893. Are they well attended ?-Yes. 
40,894. Do you think the time ha.s arrived to sta.rt compulsory educa

tion in that part of the ProvinceP-I do not think tbat jt will work in my 
part of the country. 

40,895. Do you mean the people are too backward or whatP-No. Suppos
ing there is a boy of ten years of a.ge, he is usually sent to look after the 
cattle. When he comes back to the house a.nd there is somebody else to ta.ke 
his place, only then he goes to the school. If there is compulsory primary 
education then I do not know wha.t will ha.ppen, because in that case the 
people would bel required to employ servants to do the work which is now· 
being done by children. 

40,896. Ha.ve you tried any improved ploughsP-Yes, the Raja plough 
and the harrow. 

40,897. Have you tried the Maston ploughP-No. 
40,898 •. What ,is your experienceP-I think the Raj~ plough is quite gooa 

for those parts, but it is rather heavy. The cattle are not strong enough 
to pull it a.nd so the people do not take to it, but if there were better 
cattle then I think it would be quite useful. 

40,899. Ha.ve. you tried artificial manures of any kindP-No. 
40,900. Have you tried fruit growingP-Yes. 
40;901. In fruit-growing do you get any help at a.llfrom anyoneP

No. 
40,902. Mr. Kamat: You are in favour of compulsory consolidation of 

holdingsP-Yes. 
40,903. You say that in the Punja.b, where ·we are told tha.t the co-opera

tive movement ha.s been successful, compulsory consolidation is neoessa.ry? 
-Yes, my reason is·tha.t with the oo-opemtive movement you will be able 
to consolidate all the holdings throughout the Province within the next 
sixty years, but if you were to ha.ve some sort of legislation then you would 
be able to do it immediately, and the sooner it is done the better. 

40,904. You think that consolidation by means of the co-operative move
ment will be a very slow process P-It will take some time. 

40,905. Sixty yearsP-Yes, for it to sprea.d throug~out the Pro:vin~. 
'Some districts will ta.ke to it sooner than) others; for Instance my dlstrlCt 
"Will take to it I think, in about thirty yea.rs. 

40,906. Professor Gang'Ulee: You say there is a great dea.l of scope for a. 
fruit growing industryP-No; Mr. Ca.lvert wanted to know whether I got 
any help from anybody in fruit growing, a.nd I said" No." 
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40,.907. Is there any scope for fruit growing ?-I think that fruit growing 
reqUires a lot of water and ·there is not much water in my district· it is 
all barani.· , 

40,908. Sir Hen1'Y La·wrence: What class of tenant do you deal.with?
They are mostly Awans .. 

40,909. Do they all belong to one tribe?-No; the majority of them how
ever do belong to one tribe. 

40,910. Do you belong to that tribe ?-No, I belong to a different tribe 
which is called tpe Gheba (Mughal) tribe. . . 

(The witness withdrew.) 

RAO BAHADUR CHAUDHRI LAL CHAND,' President, 
.. State Council, Bharatpur. 

Replies to the Questionnaire. 

QUESTION l·-REsEARcH.-Ever since Agriculture became a provincial 
subject, the Government of India has not been giving enough guidance in the 
matter of research, and consequently unity of policy of programme has been 
sacrificed and oontiguous provinces under similar conditions are liable to 
have different policies. Research work done so far by provinces should be 
codified, and an organisation to bring about better co-operation and co
ordination between different provinces should be brought into existence. 

QUESTION 2.-AGRICULTURAL EDUCATION.-Government has imparted some 
education in agriculture but so far very little education has been given 
to the agriculturist. The man who actually wields the plough has not been 
sufficiently approached. In India we look upon education as a means to get 
into Government Service. We cannot change the mentality in a day and so 
long as it is not made compulsory for certain departments to recruit men 
with agricultural education, the position will not improve. Recruitment 
to Co-operative Department, Veterinary' Department and allied services like 
the Court of Wards, Revenue and Canal Departments and to the village 
schools, if confined to those who possess the agricultural diploma or degree 
as the case may be will give stimulus to the education of agriculturists. 
The market value for a youth who has received agricultural education 
should be raised and half the work of agricultural education will 'be finished. 
Higher services should also be recruited from agricultural graduates. The 
rate at which the arts side of education has progressed under private enter
prise is sufficient to convince us of the rapid stride agricultural education 
will take, if the above suggestion is accepted. 

Agricultural education at present is very meagre, and does not attract the 
best brains eve'n from among agriculturists. As remarked above it should 11& 
made attractive. 

(xii) Adult education in rural tracts is another problem and the following 
methods will prove useful:-

1. Night Schools' for adults wherein simple education in the form of 
stories &c., should be imparted. 

2. Folk Schools of Denmark should be copied in rural areas; and 
3. Propaganda. 

QUESTION a.-DEMONSTRATION AND PROPAGANDA.-(a) Demonstration farms 
and demonstration plots seem to have been successful in this respect. But 
the demonstration farm should demonstrate that with equal labour we could 
produce more than what the agriculturist does, otherwise, we will only be 
demonstrating that agriculture is not a paying profession and should be 
given up. There should be one such farm at headquarters of each tehsil. 
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(b) Increase their number and do intensive propaganda. 
(c) Eielect a particular area (a tehs;l or a district) for intensive work not 

only in agriculture but also in veterinary and co-operation and in a few 
years this area will serve as a demonstration plot not only to induce indi
vidual cultivators, but also to attract private enterprise in this line. No 
amount of preaching will serve better than this example. 

(d) Cinema shows with agricultural co-operative and veterinary slides 
should be given very frequently on the occasion of cattie fairs and tehs;l 
co-operative conferences, lIB attempted in some cases in the Punjab. 

QUESTION 4.-ADMINISTRATION. (c) (i) In Agricultural Service a whole 
army of workers is needed to carry the message of the research worker to 
th~ cultivators. The same may be said .about Veterinary also. There is too 
much of overlapping in Veterinary Department. This will be apparent 
from a comparison with the human medical service as shown below:-

Medical. Veterinary. 
Minister. 

I 
Inspector General. 

I 
Civil Surgeon. 

I 
Assistant or Sub

Assistant Surgeon. 

Minister. 
I 

Financial Commissioner for Development. 
I 

Director of Agriculture. 
I 

Chief Superintendent, Civil Veterinary Department. 
I 

Superintendent, Do. 
I 

Dy.-Superintendent, Do. 
I 

Inspector, Do. 
I 

Veterinary Assistant. 
Thus whereas in human agency there are two steps only between the man 
who deals with the people direct and the Minister, we have as many as 
.six sets of officers intervening between the Minister and the Veterinary 
Assistant. The pay and prospects of the Subordinate Services should be 
made more attractive in order to induce better brains to take to these 
services. 

(ii) Railway •. -The schedule of rates for marketing seed and fodder should 
be revised. Railway Inspec~rs for goods should be drawn from educated 
retired Military Officers to stop corruption and should be posted on all 
important stations. 

(iii) Roads.--Communications from village to village are in a hopeless 
condition. Legislation will be neoessary first to straighten these roads and 
then steps should be taken to widen and consolidate them. In not a few 
places these village roads serve as drains also and are impassable during 
monsoons. 

(iv) The Meteorological Department should be brought into touch with the 
rural people. All important rural papers particularly vernacular ones 
should be supplied with up-to-date information. • 

(v) The Post office is a great help in imparting education and bringing out 
of the way places into touch with the market and the Press. Government 
should lay down a policy of extension into rural areas and i.n cases where 
people or co-operative societies are prepared to guarantee agamst losses and 
to meet expenses, a post office should not be refused. 

(vi) Canal telegraph offices should be thrown open to the public and the 
policy should be like the one indicated in respect to the post offices. 
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QUESTION 5.-FINANcE.-(a) For short terlIl credit, co-operative credit 
sooietie~, with constant supervi~ion, is .the only remedy. It is no use aiming 
at th~ Ideal. of me~?~l'IS managmg theIr own affairs on the very first 'day as 
that IS an Imposslblhty. For long term credit, mortgage banks should be 
started. In Punjab at least this branch, if transferred to the Co-operative 
Department, will work better, as they are more in touch with the financial 
position and needs of the cultivators than the revenue staff. I remember 
one case where Government was anxious to help people by advancing taccavi. 
About a ~akh was advanced on loan at 9 to 12 per cent. per annum by the 
c?,"operatlve staff, but the Tahsildar actually reported to the higher authori
tIes that people were not prepared to take taccavi at 6 or 7 per cent., and it 
was not before the higher authorities took severe action and guaranteed 
against corruption that the cultivators availed themselves of this taccavi. 

QUESTION 6.-AGRICULTURAL INDETEDNESs.-(a) The following are the main 
caUBes: -(i) The uncertainty of crops; (ii) heavy cattle mortality; (iii) litiga
tion; (iv) expenditure on ornaments and expensive ceremonial customs; 
(v) heavy rate of interest; and (vi) heavy burden of land revenue on owners 
of small holdings. 

NOTB.-Unlike income-tax, no one, however small his income may be, is 
exempt, and there is no graduated system of assessment. 

(b) The following measures will help:-
(1) Co-operative societies should be opened not for demonstration, but 

in order to bring the whole of the rural population within their fold. 
(2) Recruitment of judges and munsifs from among the agricul
turists. 

(3) Moneylending profession should be reformed on such lines by legis
lation as there may be fairness and justice in dealings and Usurious 
Loans Act should be made more effective. 

(4) Redemption of Mortgages Act should be passed everywhere fixing 
a percentage of principal beyond which interest should not be allowed 
in any case. 

(5) The Alienation of Land Act has done good in the Punjab. Similar 
legislation should be provided everywhere. But care should be taken 
that big zamindars should not devour the smaller ones. In the Punjab 
this evil has crept in, and steps should be taken to amend the Alienation 
of Land Act so that no one may sell or mortgage his land if it is below 
the average of an economic holding. The prohibition should apply to all 
purchasers, agriculturists or non-agriculturists. 

(c) Control of credit, &c., should be left to co-operative societies. Yes, 
non-terminable mortgages should be prohibited~ 

QUI!S'UON 7.-FlUGMBNTATION OF HOLDINGS.--Steps taken in the Punjab in 
consolidating holdings have proved very successful, and must be copied every
where. As the ·preliminary stage has been passed the Government should 
spread this movement very rapidly with some expert at its hea~ for. the whole 
of India. The method known as the Calvert Scheme of consohdatlOn should 
be copied in every Province. 

QUBSTION 8.-IRRIGATIoN.-(a) The Government has paid practically no 
attention to well irrigation and pond or tank irrigation in the Punjab, and 
t1e Irrigation Department is only a canal irrigation department. In all 
places where water level has come up canal irrigation should give plac~ t.o 
well irrigation, and canal water thus saved should be extended further lUto 
barani tracts. . ., 

For south-east Punjab (Rohtak, Karnal, Gurgaon an~ Hlssar dlstrlCts~ 
some provision for better irrigation should be made. ThIS can be done by 
taking in hand the project oalled the Bhakra dam scheme. ~nother alterna.
tive is to divert Ganges water into the Jamna to supplement Its waters. The 
level of the soil favours this scheme. 

Rao Bahadur Chaudhri Lal Chand. 
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QUEIITJON 9.-SoILS.-Improvement of soils or reclamation of alkali land is 
a pious wish, no doubt. But its turn should come aiter all the good land has 
received irrigation. In a country where waste land could be had for the 
asking ~from Muttra down to the Bombay Presidency) money should be spent 
on makmg use of the best that nature has provided for us, and which is lying 
waste for want of men, control of water or some other manageable cause. 

QuESTION 15.-VETERINARy.-{b) (i) Yes, and the system is working well. 
(ii) The need for the expansion is not being adequately met. I suggest 

there should be one dispensary in ~n area of five miles radius or on some 
basis of population, except in areas which are very thinly populated. 

(iii) I see no special difficulty in the present system, and hence do not 
advocate the transfer of control to provincial authority. 

QUESTIO!<l 16.-ANlllAL HUSBANDRy.-(a) (i) I suggest that local breeds 
may be improved by starting cattle-breeding societies and by opening 
Govelnment cattle-breeding farms in areas of famous breed, just like 
Hariana of Rohtak, Sahiwal of Montgomery, Dhani of Western Punjab and 
Thar-Parkar of Sindh, &c. In improving these breeds dual purpose should 
be kept in view, i.e., there should be improvement both in milking and 
draft qualities of these animals. As far as possible efforts should be made 
to keep these breeds pure. 

QUESTION 20.-MARKBTING.-I suggest that Government or local bodies 
should stamp weights and measures, and that these alone should be used in 
aU markets and the using of any other measures should be made unlawful. 
These weight.s and measures should be checked by some authority after some 
fixed period. 

QUESTION 22.-Co-OPBRATION.-(a) (i) I think, to encourage the growth of 
the co-operative movement, sufficiently well-trained staff may be given to 
this department. Other Provinces should follow the example of the Punjab. 
In order to attract good brains and to keep up the present efficiency of the 
Punjab, the pay of an Inspector should not be less than that of a Tahsildar, 
and an Assistant Registrar should be paid not less than an Extr81 .Assistant 
Commissioner. I also suggest that the. payment of revenue in those villages 
where there is a co-operative society should be made through the co-opera
tive society, as is being done in a few cases in Rewari Tahsil. Besides the 
above, Government should supply the staff needed for making new schemes 
successful and give financial help in the form of cheap loans to new forllls of 
co-operative institutions, such as mortgage banks and building societies. 

(c) I suggest that if three-fourths of the people want to have co-operative 
schemes such as co-operative irrigation, co-operative fencing and co-opera
tive consolidation of holdings, the remaining one-fourth should be compelled 
to. join for the common benefit of all. I am in favour of other necessary 
legislation with the advice of experts of the type of Mr. Calvert. 

ld) I think A Class societies have achieved their object, and B Class are 
coming up to it. In writing the above lines, I have only the Punjab in 
view. 

Oral Evidence. 
40,911. SiT Henry Lawrence: Rao Bahadur Chaudhri Lal Chand, you 

are President of the State Council, Bharatpuri'-Yes. 
40,912. And you have been a Minister in the Punjab Governmenti'-Yes. 
40,913. We have read your note with m~ch interest. What is the principal 

point to which you attach most importance and which you wish us to 
consideri'-In the first place, i would have intensive pro~aganda work both 
in agriculture (including veterinary) as well as co-op~ratlOn. Each depart
ment should select particular a:I'eas to carryon their work; for Instance. 
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the Department of Agriculture should see that nothing but the best seed 
is used by the cUltivators. Then the Veterinary Department should see that 
the best bulls are made available; and similarly, the Co-operative Depart
ment should see that as many of the cultivators become members of the 
co-operati ve societies as possible. 

40,914. Were you Minister for Agriculture in the PunjabP-Yes. 
40,!H5. And also for Co-operationP-Yes .. 
40,916. You belong to the cultivating communityP-Yes, I am a Jat. 
40,917. You have heard the evidence given before the Com!llission by the 

Deputy Commissioner of GurgaonP-Yes. 
40,918. I understand that a large section of the population with which 

~e dealt with belonged.to your community? Are you acquainted with the 
lmprovement he has told us has taken place in that district?-Yes. 

40,919. Improvement in tho welhre of the peopleP-Yes; I have been to 
Gurgaon. 

40,920. Do you agree with his description of the condition of the people, 
with their earnest seeking after higher things nowP-Yes, there is a change 
no doubt, but there is one fear, and that is that when Mr. Brayne leaves 
they will go back to the old conditions. 

40,921. You do not think that it has taken a hold upon the Jats thereP
That will certainly take time. 

40,922. How much time would it take: about a generationP-No, not 
quite a generation, but with some education of a better standard they will 
be able to take to it after ten years; they require some guiding hand for 
that period a~ least. 

40,923. Supposing a District or Local Board is in financial difficulties and 
.has to spend its money very cautiously, which would you place first in order 
of merit, roads or I;choolsP-I think both are very necessary; you cannot 
put one in front of the other. " 

40,924. I gather from your note that communications from village to 
village are in a very hopeless condition?-Yes, the roads are more or les& 
like drains in the rainy season. If I remember aright, Mr. Calvert did 
some work in connection with village roads. The Punjab Government set 
apart about Rs.30,OOO for that purpose in 1924. 

40,925. Are the village roads the property of the State or of the 
zamindars P-No; the majority of the people here are peasant proprietors; 
in the south-east there are very few big zamindars, so the land in question 
belongs to the proprietory body. 

40,926. In another Province we were told that nothing could be done with 
these village roads until the actual land through which these roads passed 
was bought from the zamindars. Is that the position with you hereP-Here 

·the land is the common village land, and we could have legislation to the 
effect that all the roads should be the property of the District Board. I 
mean to say that we can have all these roads which lead from one village to 
another made the property of the District Board. 

40,927. You can spend money on their improvement without compensating 
:any person, can you P-Yes, if we introduce legislation. 

40,928. You require legislation P-Yes. 
40,929. Is it proposed to pass such legislation ?-It has n~ver .been pro

'posed to pass such legislation, but it is necessary that such leglslatlOn should. 
be passed. . 

40,930. Would you advocate that such legislation should be passed?-Y~; 
the Municipalities give us a p~rallel. ~~re.every street ~ defined by l~w IS 

'Vested in the Municipal Oommlttee. Slmllarly roads leadmg fro.m one Village 
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to another may vest in the hands of the District Board by means of legisla
tion. And I think that so far as the Punjab is concerned if such a proposal 
were made it would be carried. l'he zamindar members who command the 
largest majority will probably favour this idea. 

40,931. So far as you are aware is there any such proposal pending the 
consideration of GovernmentP-No. 

40,932. Mr. Calvert: When you became Minister you found that the 
arbitration societies had been closed downP-Yes. 

40,933. By order of your predecessor?-Yes. 
40,934. Did you try to revive themP-I do not remember what action was 

taken, but certainly I did not like the idea, and the majority of the zamindar 
members resented the order very much, at any rate those who were concerned 
with them. 

40,935. Those societies were becoming popular, were theyP-Yes, very 
popular. They were doing very useful work. 

40,936. Sir Henry Lawrence: Stopping litigationP-Yes. 
40,937. Professor Gangulee: Why was it stopped by the Minister?-I do 

not know what the reasons were; Mr. Calvert may probably know. For one 
thing the Minister was a non-agriculturist and a ,townsman. 

40,938. ]Jlr. Cmvert: Oould you suggest to us how the Usurious Loans Act 
could be more widely enforcedP-You require a sympathetic staff to work it; 
that is the first thing. Just at pI'esent in the judiciary ·of the Province there 
are very few zamindars or agriculturists. Unless you recruit a fair pro
portion from amongst the zamindar and agricultural classes you cannot 
improve .things. 

40,939. 'Would you like to see the Redemption of Mortgages Act amended 
so as to apply it to a larger number of casesP-'Certainly. . 

40,940. At present it applies only to petty mortgagesP-Yes. 
40,941. Do ·you know of cases ir which the mortgagor is prevllnted by the 

mortgagee from redeeming his land ?-There are any number of such cases. 

40,942. Would you like to suggest any method whereby the bigger land
owners could be prevented from swallowing up the smaller onesP-That is a 
great problem in the Punjab, and the sooner it is taken in hand the better. 
1 would have an economic inquiry made to find out what is the. size of an 
economic holding, just sufficient to support a family of six persons, and also 
to notify for each district the size of the economic holding, be~ow w,hicli 
nobody should be allowed to sell his property, whether to a zamindar or to a 
non-zamindar. This can be done by amending the Land Alienation Act. 
The bigger zamindars will not like this. .. 

40,943. (Jan you suggest any Dleans whereby .the improvement of the land 
could be encouraged by sinking of wells or by similar measuresP-Yes; there 
are, as 1 have said in my note, tracts where the canal water is no longer 
needed, as the water level has risen up. Government should undertake the 
sinking of wells and charge abiana from the people and extend water so saved 
into barani tracts. 

40,944. Government should sink the wells and recover l1y a w;Lter cessP"":' 
Yes. 

40,945. You favour the use of stamped weights and measuresP-Yes. 

4G 946. Do vou think that could be successfully imposed on the :rrovin~e? 
-I 't.hink so~ Corruption is greate6t 111 the ginning facto~ies and, mllls 
where ootton is bouoht and in the ma'ndis. It should not be dlfficult to have 
a staff to check it. ." 
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40,947. I was thinking of the weights and measures used in shops, .and so 
on P-They could be checked by the co-operative or revenue staff in the 
villages. 

40,H48. You think it could be doneP-Yes. I have known cases where in 
the same shop one set of weights and meMUres has been kept for buying and 
another for. selling. 

40,949. iI think you were Chairman of the District Board at RohtakP-I 
was Vice-Chairman for six or seven years. 

40,950. Did you f.nd the people there willing to pay for increased 
amenities? Was a local cess raised in your timeP-Yes, and there was no 
difficulty in getting it sanctioned. Later on, however, the same Board 
resented it, and there was some trouble. It may be the members fell out 
amongst themselves. In my time, however, I never had any difficulty in 
getting them to agree to it; there was difficulty only on one occasion, when 
I wanted to have a sanitary staff appointed, and they objected, not on the 
ground of expellB6, but because they said it would mean so many more 
mouths to be fed when touring in villages. 

40,951. if believe Rohtak has the largest mileage of metalled roads of any 
district in the Provinee?-Yes. 

40,952. Are those roads appreciatedP-Yes, very much. The zamindars 
have greatly benefited by them. . 

40,953. Do you think they would be prepared to pay for an extension ot 
those roadsP-Yes. In my time they were very eager to have their own 
tramways, and for that they were willing to pay a certain cess. I am not 
sure whether they will be prepared to pay that now; because 24 pies in the 
rupee is a fairly large amount, and they may not care for an extra cess; but 
they highly appreciate the existence of roads, and when the roads got out of 
order they resented it very much. 'l'here have been cases where they have 
refused grants for building schools so air to have more money for roads . 

.ro,954. Rohtak is a large cotton-growing districtP-Yes, fairly large. 
40,955. Are they trying any new cottons there P-Bhatla cotton is being 

tried and it is fairly successful. 
40,956. Is there any difficulty in marketing that cotton P-I do not know. 
40,957. Is wetting of the cotton practised by the growersP-Yes. Someone 

told me that when bringing the cotton to market they sprinkle a little 
water over it. 

40,958 •. The growers, not the ginners P-The ginners do it too. 
40,959. Who does it the most p-t think th~ growers have learnt it from 

the ginners. 
40,960. Rohtak is also a large cane-growing districtP-Yes. 
40,961. Are any improved canes being tried there P-Coimbatore 213 

is being tried, I believe, successfully. . 
40,962. You were also President for many years of the Co-operative 

Central Bank at RohtakP-Yes. I was Honorary Secretary for about ten 
years. I was manager from the beginning and left in 1921. 

40,963. Did you suffer from too much official interferenceP-Not at all. 
As a matter of fact, most of our success was due to the official help we 
reeeived, because in the beginning when the bank was first started there 
was opposition all round, from the moneyl,mders, the lawyers and almost 
everyone. We had to get the money from Lyallpur, Jullundur, Rawalpindi, 
&C. As our credit became established, however, the very people who used 
to oppose us took their money away from the Imperial and other banks 
and brought it to U8. There was a time when we had more money than 
we could spend, and we had to lower the rate of interest. The very people 
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who had at first opposed it used to come to me asking for preference 
in making deposite. Our credit was thus very well established and we 
advanced several lakhs to Lyallpur, Jullundur and Delhi. 

49,004 You are in favour of the recruitment of the agricultural classes 
into the various departments of GovernmentP-Yes. 

40,965. To what extent would you carry thatP-I would not sacrifice 
efficiency. A minimum qualification should be fixed for every service and 
a certain percentage of p06ts reserved for zamindars; but if men of the 
required standard are not available from zamindars I do not think 
efficiency should be sacrificed. 

40,966. Would you give duly qualified agriculturiste preference over others 
equally qualified P-Yes. 

'40,967. In the Education Department ho~ far would you carry thatP
Roughly speaking, 75 per cent. of the vacancies in such services should 
go to agriculturists and zamindars. 

4.{),008. Why do you advocate that P-Because I have known cases where 
the zamindars have suffered, against the intentions of Government, because 
the officer in charge w,as not sympathetic. 

4.{),009. In the case of ordinary village primary education, what would 
be the difference between the agricultucist and the non-agriculturist 
teacherP-S'o far as those poste are concerned, I would say, "Rural people 
for rural areas." 

40,970. You think they are more in sympathy with the peopleP-Yes. 
40,971. What about the Agricultural DepartmentP-A man whose family 

has been carrying on agriculture for generations must be best fitted for 
such work. In Departments like Agriculture and VeteriRary the giving 
of even more than 75 per cent. of the vacancies to zamindars would be 
justified. 

40,972. Profes8or Gafl,g'Ulee: What are the difficulties in the way of 
popularising adult education in rural areasP-It is difficult to secure 
regular attenoonoe. In the slack seasons they will all come, but when 
there is work to be done the attendanoe falls off: they do not care about 
it sufficiently. 

40,973. Has any systematic effort been made to popularise adult educa
tion P-Yes; we opened a large number of night schools, and we find night 
schools have succeeded better than others. 

40,974. Who are the teachersP-The ordinary school teachers. We give 
them a bonus. 

40,975. The ordinary village primary schoolteachersP-Yes. Those night 
schools succeeded best which had the backing of the Oo..operative Depart
ment. 

40,976. Did you follow a definite curriculumP-No; the aim and object 
was to teach them reading and writing. 

40,977. Is there any organised non-official agency in y~ur district, to ~ist 
such Government Departments as Agriculture and Veterinary, Co-aperatlve, 
Education and eo on P-No, simply private individuals. 

40978. Bir Jann.es MacKf)ruIa: In your first paragraph you express the 
opinion that 8inoe agriculture has become a provinci:aI subject (by w~ich I 
presume jou melln a Transferred subject) the Government of Indla has 
not been giving that direction in matters of research that they formerly 
didP-Yes. 

40,979. Have you any idea how that position oould be improved and 
how the Government of India could ,helpP-There should ,be. ~me central 
organisation with the Government of India to help the ProvlnClal Govern
ments. 
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40,980. How would you do that? Would you have a central committee 
with the Government of India consisting of a few central officers and 
provincial rcprcsent.ativesP-Yes, on the lines of the Indian Central Cotton 
Committee, which is an All-India body and which has helped the Provinces, 
There should be an All-India agricultural body on the same lines. 

40,981. A research committeeP-Yes, which should help the Provincial 
Governments and, keep them awake. 

40,982. Do you think they would like thatP You have been a Minister 
yourself. Would you not have i1'esented the interference of a central body? 
-It would not be an administrative body. They would give their advice, 
and I think the Minister and Heads of Departments would welcome it. 

4-0,983. Professor Ga1lgulee: It would be purely advisoryP-Yes; it cannot 
be anything else. 

40,984. Sir James MucKenna..: Would it be a good thing if that central 
body had some fundsP-That would help a good deal. 

40,985. Have you any idea how those funds should be raised?-By con
tributions from the Provinces and the Government of India. People would 
not welcome a cess for a body like that. 

40,986. An export duty 0-1' cess on the lines of that for the Cotton Com-
mittee would not be popularP-No; that would be misunderstood. 

40,987. You do not like the ideaP-No. 
40,988. Nor the idea of an export dutyP-No. 
40,989. You think it should be contributions from the Central Govern

ment supplemented by contributions from the Provinces?-Yes. 

40,990. Sir Thomas Middleton: When you say that research work done 
by Provinces should be codified, do you feel you do not hear enough of 
what is being done in other Provinceos at the present timeP-.We do not. 
I feel that not" only with regard to other Provinces but with regard to 
one's own. Take, for instance, the case of the Punjab. Several new 
,'arieties of wheat and cotton have come into existence, lmd if the result;; 
of research in 'that direction are codified people will get to know about 
them and research officers will be led to put more vigou'r into their work. 

40,991. :Would YOll entrust the work of codification to the central advisory 
committee to which you have referredP-I think that would 00 a good 
thing. 

40,992. You say that, agricultural education does not attract the best brains 
even from among agriculturists at the present time. Where do the best 
brains amoug agriculturists go at the present timeP-Instead of choosing 
an agricultural career they go to an arts college, sinoe posts in the I.C.S. 
or in the Provincial Civil Service and elsewhere are more attractive than 
agricultural positions. 

40,993. lour experience is that that has happened in the PunjabP
les. 

40,994. You draw an interesting parallel between the Veterinary and 
Public Health 'Departments and the number of officers of different grades 
possessed by each. Is it that for veterinary work a lower type of man 
is required, and thus there must ,be more supervisionP-No, i~ is simply 
the way in which the system has evolved. I made inquiries into it and 
found out how the various posts were created. For instance, there was a 
Superintendent, and another Imperial Service officer was wanted, so they 
recruited one as Deputy Superintendent and put him under the Super
intendent. The matter is one which requires early attention. On one 
occlUlion r visited a veterinary hospital and asked the Veterinary ASsistant 
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to send a report to me. It took that report four months to ~each me 
because, I found out it had to pass through so many channels. In some 
places the~e are a Superintendent, a Deputy Superintendent and an In
Fpector. Even some of the Imperial Service officers sit in different rooms 
of the same building ·andhave to send their reports through each other; 
they cannot correspond direct with the Obief Superintendent. The whole 
system requires overJ!auling. 

40,995. You refer to the fact that agricultural indebtooness has in
creased in the Punjab by the heavy burden of land revenue 011 owners of 
small holdings ?-My point is this. The peasant proprietors feel keenly 
that they are not being treated on the same footing as, say, shopkeepers. 
A shopkeeper whose income is below Re. 2,000 has nothing to pay. Govern
ment says this is a margin· for bread and butter. The peasant proprietor 
thereupon asks, "Is there no ma.rgin for my bread! and butter P Why 
should you tax my bread and butter?" I was aiming at having a. land 
revenue assessment system whereby the economic holding may be free of 
taxation and a gradoo system of taxation appJioo to larger holdings. 
There is no reason why I, who possess only five acres of land, should pay at 
the same rate per acre as JDY brother, who possesses five lakhs of acres. The 
burden should be distributed in the same way as in the case of inoome 
tax. 

40,996. Have you consideroo how that proposal, if given effect to, would 
affect the revenues of other Provinces, not so rich as the Punjab ?-The 
revenue would not suffer at all; the bigger landlords would pay a higher 
rate. Just as the wealthy among the non-agriculturists pay more in pro
portion than the shopkeeper, so the big landlords must bear more of the 
burden than the smaller ones. I feel that this will be the next agitation 
in this country; people feel strongly about it. As a matter of fact, the 
Minister who has just retiroo has put down a notioe of motion about this 
in the Punjab Council. 

40,997. Professor Gangulee.: What is the general opinion of the Members 
of the Coun~il on this pointP-Those who are big landlords will certainly 
resent it, but all the people from the South-East of the Province and the 
Jullundur Division will welcome it. The other districts have sent big land
owners as their representatives, and they will certainly Oppose it. 

40,998. Sir Thomas Middleton: On the subject of animal husbandry, you 
refer to the Dhani breed. Has that breed qualities which could not be 
supplied by the Hariani or Thar-Parkar breeds? Is it necessary to maintain 
itP-I have no personal knowlooge of that breed, but when I went to 
Rawalpindi people there told me they likoo it very much. Each breed 
should be trioo in its own area. 

40,999. Is this breed quite similar to the Hariani?-Not altogether. 

41,000. Mr. Calvert: What is your opinion of compulsory ooucation for 
villages?-It has not succeeded so far, but efforts should be made to compel 
people to send their boys, and if possible their girls also, to school. 

41,001. Do you think the time has arrived when we should be bolder in 
introducing compulsory education ?--Once their holdings are consolidatoo less 
pressure will be neoooo. I think the time for it will come after that. 

41002. Sir He'Tllry Lawrence: You heard the last witness tell us it \Va. 
a cr~el libel on the cultivator to say he spent his money in litigation, but 
I see you put litigation down as one of the causes of indebtednessP-I do. 

41,003. Do you think the cultivator is prone to unnecesslI:ry litigati~)ll? 
-There are two sets of cases. Part of the litigation is not h,S own ChOIce; 
he is compelled by others to go to co·urt. There is, on t~e other hand, 
certain ~itigation which can be avoided if Government WIll help. For 
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instance, one-third .of the cases I have seen in the South-East of the 
Punjab relate toabadi land or something connected with it. A man who 
wants to build a house may encroach .on shamilat land, and then he is 
sued f.or an injunction or a criminal case is brought. Once a ball of that 
kind starts rolling it is difficult to stop it; .other cases follow. Government 
ought to come to his help. 

41,004. How can Government do thatP-If Government can acquire land 
in Bombay for building sites, surely Government can come to the help of 
the villages also. F.or instance, I know one village in the Rohtak district 
where .one party has been ruined on acoount of abadi litigation. A certain 
line was drawn at the time of the last settlement (about 40 years ago) and 
the land on one side of it reserved for abadi; on the other side it is 
shamilat. Whenever anyone want tD gD out, whatever his share may be, 
someone is found to' come to... the court and ask f.or an injunction and an 
injunction is granted. The village is not allowed to develop. There are a 
number of cases like that. 

41.005. What is y.our proposalP That there should be some acquisiti.on of 
land by Government for village BitesP-Yes, District Boaros should have 
some power tD improve village sites. 

41,006. Have they not that poweT nowP-ND. 
41,007. You wish that p.ower to be given by legislationP-Yes. 
41,008. Is there any such proposal now before GovernmentP-No. 
41,009. CDuid other causes of litigation be avoided if arbitrati()n became 

the rule"P-Yes. If arbitration societies were established in villages half the 
litigati()n would cease. 

41,010. That also requires legislationP-Yes. 
41,011. You advocate these two forms .of legislationP-Yes. 
41,012. Which, so far as you know, are n()t being considered by Govern- . 

ment P-That is BD. 
(The witness withdrew.) 

The Oommission, after examining Rao Sahib Baa Abdul Hamed Khan, 
whose evidence will be found ~ volume VII (United Provinces), proceeded 
to the Punjab and commenced taking evidence at Hissar. 

Rao Ba7tadur Chaudhri Lal Chand. 
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Saturday, February 26th, 1927. 

HISSAR. 

PRESENT: 
Sir HENRY STAVELEY LAWRENCE, K.C.S.I., I.C.S. (Chairman). 

Sir THOMAS ! MIDDLETON, K.B.E., 
C.B. 

Rai Bahadur Sir GANGA RAM, KT., 
C.I.E., M.V.O. 

Sir JAMES MACKENNA, KT., C.I.E. 
I.C.S. 

Mr. H. CALVERT, C.I.E., I.C.S. 
Professor N. GANGULEE. 
Mr. B. S. KAMAT. 

Mr. W. ROBERTS, B.Sc. (Co-opted Member). 

Mr. J. A. MADAN, I.C.S.} (J . t St' ) 
Mr. F. W. H. SMITH. om ecre ane8. 

Mr. R. BRANFORD, Livestock Expert to the Government of 
the Punjab and Superintendent, Government Cattle 

Farm, Hissar. 
Replies to the Questionnaire. 

QUESTION 15.-VETERlNARY.-(a) Under existing conditions in the Punjab 
I think the Civil Veterinary Department should not be under the Director 
of Agriculture. The Director of Agriculture was already overworked a year 
or two ago, and his duties recently have enormously increased, he has no 
time to pay adequate attention to the Civil Veterinary Department. 

(d) The chief obstacles in dealing with contagious disease, so far as my 
short experience of district work has allowed me to form any opinion at 
all, are:-

(i) Delays in reporting outbr.eaks of disease. 
(ii) Inadequate veterinary staff. 
(iii) Absence of legislation. 
(iv) Ignorance and apathy of the stock owner. 

I .do advocate legislation, chiefly in connection with rinderpest. Rinder
pest is probably the cause of greater loss than any other disease with which 
we have to deal; it could, I am sure, be effectively controlled had we power 
to prevent movements of animals from infected areas, and power to 
segregate in contact and infected animals. 

Had we such powers, our consumption of anti-rinderpest serum, could 
be enormously decreased, and we should probably be able to confine our
selves to the serum~imultaneous method of preventive inoculation. 

I do not think that the Police, .in the present condition of that Force and 
the country, could effectually enforce such laws, but I do not think that 
legislation should be for ever delayed on that account. If we are ever to 
really control disease we must have legislation of some sort. The rules 
might be made applicable by notification to districts or even smaller areas 
only, and we could start on a small scale. 

Failing legislation, I have nothing to suggest except that we should con
tinue our present campaign of education and propaganda in favour of 
rational methods of disease control. Nothing but legislation will ever .be 
really effective and if the country is not ripe for it, we must go on With 
the rather dre~ry work of trying to educate up to it. 
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(g) I do consider further facilities for research desirable. I think it i~ a 
matter for reproach that the Government of India spend such a very small 
sum on this subject. The expenditure on the Muktesar Institute for 
example is mainly borne by the Provinces, in the' shape of fees paid for 
sera and vaccines supplied: - . 

(i) and (ii) I advocate extension of both. . 
(h) (i) and (ii) By either, or both, or in collaboration as officers with 

suitable experience and training may be available. 
(1) I do recommend the appointment of a Veterinary Adviser to the 

Government of India. 
I think it another matter for reproach that a great Empire like India, the 

main industry of which is agriculture, should be without a Veterinary 
Adviser. 

The advantages that would accrue from such an appointment would be:
(1) The officer should also be in administrative charge of the Muktesar 

Institute. That would relieve the Director of that Institute-(a) of his 
administrative duties which at present occupy too much of his time, and 
(b) of the duty of advising the' Government of India on veterinary matters 
and would set him free to do the work he was trained to do and I imagine 
recruited to do, viz" research work and the manufacture of sera and vaccine. 

(2) The Government of lndia would have' access to reliable advice on 
veterinary matters, from an officer with the Jaecessary experience. 

(3) Research work throughout the country could be effectively co-ordinated. 

QUESTION 16.-ANIMAL I~DUSTRy.-(a) The difficulties in the way of effec];
ing any general "improvement in the cattle of the Province, or eve'n of a 
particular district are colossal. 

r do not think that as practical measures much improvement on the Civil 
Veterinary Department sche'Dles in the Province are possible. These have 
been fully described by the Chief Superintendent, Civil Veterinary Depart
ment . 

. All schemes depend for success on co-operation between all departments 
and officers concerned. In my opinion, measures should be taken to insure 
adequate co-operation in the future. For example, issuing stud bulls 
capable of getting improved stock is not JIluch use in the long run, if the 
stock produced are not adequately fed. The work of stud bulls is handi
capped by the presence of numerous immature, often deformed, and almost 
always undersized and ill-formed male stock running in the same herd, 
Issuing bulls with<,lUt an attendant scheme for castration of unfit mala stock 
is not much use. 

I think in the Province we are already working on the right lines, our 
schemes permit of expansion if the necessary staff and money can be pro
vided. Given adequate co-operation in the future, progress will be made. 

(b) My replies to questions under this head apply to the Hariana tract. 
They indicate some of the difficulties under which any scheme for the im
provement of cattle stock have to contend. 

(i) No sort of effort is ever made to limit the stock on any common pasture, 
to the number that pasture is capable of carrying. 

As a. rule such so-called pastures are so heavily overstocked that they 
produce nothing. 

In ordinary years, for the greater part of the year, they are nothing 
more than exercising grounds without a blade of grass on them. 

(ii) I do not think any enclosed pastures exist in the Hariana tract, 
except on Government farms, unless some have been recently started in 
Gurgaon. 

Grass borders to tilled fields do exist, it is on such borders that .cattle when 
they are allowed on to stubbles after harvests get the best grazing they ever 
do get; such periods of good grazing are usually very short. 

Mr. R. B·ran/ord. 
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(iii) Speaking generally this· area is always on the edge of a fodder 
famine. No one when stall feeding, can ever really afford to feed a full 
ration, as he must always be thinking of saving up against the next famine. 
Cattle other than working bullocks, good milch cows in milk, young 
bullocks being prepared for sale, are generally underfed when stall fed. 

(iv) For all practical purposes, cattle in the barani tracts, and about 
90 per cent. of the area is bar(1fl,i, get no green fodder at all, excepting 
for a month or two in the rains. 

It is somewhat extraordinary that good cattle can be and are reared 
under such conditions, but such is the fact. 

Cows on the Hissar Farm, for example, will suckle a calf for nine months, 
and wean him in fat condition, without ever receiving a pound of either 
green fodder or concentrated ration. These cows usually subsist on grazing 
alone, and for ten months in the year the grazing is on dry grass. 

No doubt the absence of green fodder is a serious handicap, a. handicap 
especially felt by the dairy industry but the absence of green fodder does 
not make the breeding and rearing of good cattle impossible. 

(v) I know of no fiVidence of absence or deficiency of mineral constituents 
in feeding stuffs in this tract. The natural inference is all the other way. 
There must be some reason for the higher quality of Hariana cattle as com
pared with those of neighbouring districts. 

The superiority of Hariana cattle is certainly not due to better feeding 
in point of quantity, the inference is that the little they do get is usually 
of better quality. 

Working to the eastwards especially from Hariana the cattle while 
remaining markedly of the Hariana type, deteriorate in quality, alth.mgh 
both rainfall and quantity of grazing rapidly improve . 

. (c) Fodder shortage is usually most marked from February to July. 
Sometimes stock get a short interval of decent grazing on stubbles after the 
harvest of the oold weather crop, if there has been any crop, and that as a 
rule is about one year in three. 

The natural grasses in the tract are all hot weather grasses, none of them 
grow to be much use for grazing in the cold weather, even in the event of 
rain. Where cattle depend mainly on grazing, they have to exist on what 
growth occurs in the monsoon period. This growth usually attain& its 
maximum, some time early in S"eptember. The grasses are usually dead 
and withered early in October. As a rule in the district nothing is left by 
the middle of the cold weather. 

Growth of grass is very rapid if enough rain falls at sufficiently frequent; 
intervals in the monsoon. Grazing will be available as a rille ten days aItel" 
a good fall. 

We do not as a rule get useful rain in this tract before some date in the
first hall' of July. 

(d) A system of enclosed areas for pastures would be useful. I believe 
experiments in this connection have been or are being begun in the Gurgaon 
district.· While cattle remain at the present very unremunerative prices, 
I do not see much hope of land being enclosed for pasture on a large scale. 
Areas suitable for enclosure for pasture will yield a crop in good years. 
It is a doubtful economy at present prices for cattle stock to substitute
pasture for crops. 

A great deal more fodder could be grown on the irrigated areas in the 
tract than is the case at present. No doubt the cultivator would grow less 
ootton and sugarcane if millets paid him as well. The tract is so subject 
to fodder famines, and fodders sell at such high rates in famine time, that 
fodders might really pay better than cotton if the grower could afford to 
wait for his money. 
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I think more fodder would be grown if Government could come forward 
with a scheme to buy and store fodder with a view to selling it agam in 
famine times. 

To make the scheme a success Government would have to purehase at a 
rate high enough to make the cultivation of the fodder at least as profitable 
as is cotton. 

Arrangements for early harvesting would have to be made, so that the 
fodder retained a high feeding value. Arrangements for efficient stacking 
would have to be made, and the stackyards should be as near a railway 
as possible. 

Now that the price of cotton has gone down so much, I do not think 
that such a scheme under efficient management would involve Government in 
much loss. 

In the last bad famine in the Hissar district very inferior fodders were 
sold in large quantities at rates varying from 30 Ibs. to 40 Ibs. per rupee. 
I think if as an experiment Government would guarantee to buy good 
quality juar hay immediately after harvesting at say 80 Ibs. per rupee, that 
more fodder would be grown, and the chances of GoveTnment being put to 
any great loss would be small. There might even be a profit if a large amount 
could be stored,. and a fodder famine followed quickly after storage. 

Oral Evidence. 

41,013. Sir Henry Lawrence: Mt. Branford, could you tell us what your 
position is P-I am both the Superintendent and Assistant-Superintendent 
of the Government Cattle Farm, Hissar, and also Livestock Expert to 
the Government of the Punjab. , 

41,014. Are the posts to be always combinedP-No; the idea is to separate 
them. 

41,015. You are temporarily holding themP-Yes, owing to the shortage 
of staff. 

41,016. Are there any cattle breeding farms at the time in this Province? 
-Beveral. 

41,017. Run by the departmentP-Under the general supervision of the 
department; we have several grantee farms. 

41,018. How are they administered?-They have been administered by 
the Civil Veterinary Department (now by me). The land was given 
by the Punjab Government to various gentlemen for cattle breeding on 
condition that they maintained so many cows per square. 

41,019. These are all Bamindars to whom the land hall been givenP-Yes; 
they have been under my charge. Raja Fazal Dad Khan is one of them; 
I think he has got about 3,000 acres. 

41,020. How many such farms are thereP-About eight. 
41,021. On page 259 of the memorandum, three such farms are men1jol!ed? 

-Yes, three for the Hissar breed and three for the Montgomery breed, nnd 
th~ are two other dairy farms as well. 

41,022. That makes the number eight; have you any for DhanniP-No; 
Government now propose one, but it has not yet come into being. The 
department proposed a farm for Dhannis in 1910. 

41,023. The breeds that you propose to take 'up are Hissar, Montgomery 
and DhanniP-Yes, and possibly also the Bhagnari. I know very little 
about this breed. Mr. Quirke will be able to tell you more about the 
Bhagnari breed than I can; I have no personal knowledge of it either. 

41,024. Are there any breeds required iii. the north, for the hill tracts P 
-I think a certain number is required. 

M·r. R. Bran/ol·d. 
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41,025. But there is no definite propo.sal yet?-I know of no concrete 
proposal for the hill tracts. I think that the Civil Veterinary Department 
h86 done something to try and improve the hill tracts breeds but what 
exactly it is I do nDt know. ' 

41,026. How dD you divide the PrDvince? What area in the Province 
is suitable for the Hissar breed and what area is suitable for the other 
breeds ?-Roughly I should say that the south-east of the Province is 
suitable for the Hariana. Again, on this matter Mr. Quirke will be able 
to give better information. I have been breeding cattle and dDing nothing 
else. He can give you the exact informatiDn. 

41,027. In this memorandum, it is pointed out that the chief obstacle 
to the improvement of cattle in this area is the danger of famine; do 
you accept that ?-Yes, undoubtedly; that is the chief obstacle. 

41,028. The zamindars are afraid to take up good stuff for fear of losing 
them in the famine?-Yes. Cattle breeding i.s the main industry in tais 
district, and we have Buffered a great deal Dn account of famine. 

41,029. Are you acquainted with any scheme for providing fodder in 
time of famine?-Yes, the ordinary fodder concession rate scheme. 

41,030. Could YDU tell us what that scheme is?-'I'hat is a scheme under 
which you can import fodder at a concesslDn rate, the concession to be 
given by the Government of India. 

41,031. Import from wliere?-From wherever you can get it. As the 
famine gets mDre and more severe, they get from long distances without 
any limit. They get also from the Central India and the Jhansi district. 

41,032. In times of famine you get YDur grass from as far away as 
Central India?-Yesj a great deal Df it came from the high land round 
the Jhansi district. 

41,033. The alternative is to have fodder farms somewhere in the neigh
bourhood. Where is the Nilibar?-In the South-West of the Punjab. 

41,034. Have you seen the scheme for that farm?-I have discussed 
the scheme very broadly with Mr. Emerson when it was being proposed. 

41,035. Have you any idea of the total cost of that schemeP-I could 
not give you any accurate figures, not any more accurate than are in 
the programme. 

41,036. They are not in the programmej that is my difficulty. Is that 
scheme likely to be taken up? Has it received sanction?-I do not think 
so; I have no knowledge that it has received sanction. 

41,037. Do you advocate that that should be carried throughP-1 think 
any method of getting fodder is worth taking up. I do not hold that 
the absence of fodder is the main enemy Df cattle breeding, but it is a 
very important difficulty in cattle breeding. 

41,038. This is not the main enemyP-No. 
41,039. Do you regard disease as the mDre Important?-I regard Hinduism 

as the main difficulty. 
41,040. In what aspectP-Owing to the fact that cattle have a religiDus 

aspectj you cannot destroy or get rid of the rubbish. About.50 per cen~. 
of the cattle in this area are rubbish; they are worth nothmg. In thIS 
district enormous sums are spent on buying up old cattle. 

41,041. Sir Thomas Middleton: What percentage do you class as being 
rubbish?-About half; I cannot give you any accurate fig~res, but h.uge 
SUDIS are spent in buying absolutely worthless cattle and keepmg them ahve. 

41,042. Sir He'M'Y Lawrence: How long have you been in charge of this 
farm ?-Bince 1911. 

41,043. When was this farm first taken over from the Military ?-1898. 
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41,044. Since 1898, what has been the main aim and object of this farm, 
the improvement of the Hissar breed?-To breed up a stud bull which 
is both liked by our clients, the District Boards, and which will improve 
the country stock mainly from the working point of view. 

41,045. Is it your experience that in these thirty years the cattle have been 
improved and the stud bulls now sent out are of a satisfactory type?
I think they are far more satisfactory than they were; certainly they 
are far more liked than they were; the percentage of complaint is much 
less. 

. 41,046. But at. the moment this farm can only serve about one-fourth of 
the Punjab; is that the right figure ?-From the point of view of suitable 
cattle or from the point of view of the number? 

41,047. From the point of view of suitable cattle?-I could not say how 
much it can serve; I should think about o"e-third. 

41,048. Considering the dem.and that the District Local Boards and 
zamindars are making on you, what portion of that demand can you supply? 
-Nearly all of it; we have, generally, nearly complied with the demand. 

41,049. We have been told a few days ago that in in the Gurgaon' 
district the indent has been cut down to one-third ?-I have not yet got 
that indent; I do not know if Mr. Quirke has got it. If I had it that 
would increase our percentage of failure to comply this year. We snaIl 
not be able to comply this year. 

41,050. Now in regard to the ideal which some people advocate, that 
Government farms should produce a dual purpose animal both for plough 
and for milk, you have not aimed to produce an animal with that object? 
-It has' not been one of the main planks in our programme. 

41,051. You think it is an impossible object to attain ?-I think it is 
an ideal that might be attained. 

41,052. But at a heavy cost?-It will be ,-ery expensive. 

41,053. What would be the principal item in the extra expense as far 
as this particular farm is concerned ?-The extra expense is due to extra 
feeding and also to attendance, and we work on the basis that the returns 
obtained from the milk at the end should pay for the attendance a:hd 
extra feeding. At present our. cows get no feeding in normal years, 
they are allowed to feed themselves entirely by grazing. Milk selling 
at present prices does not pay. 

41,054. And in addition to those' items 16 there much extra expense 
in recording the yield?-Yes, we should have to increase our supervising 
staff a great deal; and this would of course he included under attendance. 

41,055. Could you mention any figure as to the average cost of turning 
out a two-year or two-and-a-half-year-old l.tlifer under the circumstances 
necessary?-I could not give you the figure off hand with any degree of 
accuracy, but I could work it out and let y,m have it. 

41,056. Would you work it out and let us have the figure?-Yes, I will.* 

41,057. Sir James MacKenna: What are your views on the sheep breeding 
problem as a possible development of agricultural husbandry in IndiaP
I am very keen on sheep-breeding. I myself think that the average big 
zamindar would increase his profits. 

• Information subsequently supplied by Mr. Branford: •• (i) 'rho cost of rearing a stall-fed 
animal would vary from Rs.200 to Rs. SOO. (it) The cost ,£ r~ar.d on grazin@ (IlO charge 

'being made for grazing), i.e., ranch-reared, including the usual amount of additioual fodder 
necessary on this farm, would vary from Rs. 40 to Rs. 60. The above figures include 
estimated cost of attendance." 

MI'. R. Branford. 
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41,058 .. On what lines would you go?-I would go in for wool and mutton. 
All the time I have been here it has been my experience that the sheep 
have always paid, whether during famine or otherwise. 

41,059. There ue considerable climatic limitations are there not?-Yes, 
sheep will not thrive in low-lying, swampy areas. ' A large part of the 
Punjab is undoubtedly suitable. 

41,060. And the Central Provinces as well?-I do not know the conditions 
in the Central Provinces, but I should think the same is the case there. 

41,061. Burma, about which you have some knowledge, would be 
geographically suitable, I take it?-Yesj parts of the dry belt. 

41,062. What line have you been following in sheep breeding?-We have 
tried to grade up the wool with the merino cross. • 

41,063. What success have you had in that?----We have succeeded in grading 
up the wool j I have j)ome to the conclusion that you cannot carry the merino 
cross too far. You have to go back to the country ram after the second 
or third generation. 

41,0~4. What about the question of sheep dips?-Scab is always present 
in this district. I have had several outbreaks of scab which I have always 
been able to cure by dipping. 

41,065. I suppose the question of regular dipping is an important factor 
in the development of sheep breeding on a large scale?-I do not know. 
It is not an important disease in the Punjab so far as I know, as the losses 
from scab are very slight in the Punjab. I have heard that scab is a very 
important disease in Baluchistan. 

41,066. Have you visited other cattle breeding farms either in this 
Province or in other Provinces?-I have visited the Karnal farm and the 
Pusa farm. 

41,067. What do you think of the work that is being done at Karnal?-l 
think that the work being done there is valuable. 

41,068. Is it being done on the right lines?-Yes. 
41,069. Sir Hen1'Y Lawrence: And expensive, is it notP-Very expensive 

I should say; I have not got the figures with me. 
41,070. Sir James MacKenna: Were you present at the last meeting of 

the Board of Agriculture P-Yes. 
41,071. What do you think of the idea mooted there of having a Central 

Oattle Committee or a Central Bureau P-I seconded the proposal myself; I 
am in favour of it. 

41,072. You think the problem is attaining an importance which warrants 
a sort of an All-India organization of that kind?-Undoubtedly. 

41,073. Are the problems common to all people engaged in the question 
of cattle improvement and dairying?-Undoubtedly. 

41,074. Do you think there would be any advantage in co-ordination?-
Yes, I think so. . 

41,075. On page 118, with reference .'to the question of a Veterinary 
Adviser with the Government of India, you say: "The advantages 
that would accrue from such an appointment would be: -(i) The <?fficer 
should also be in adJllinistrative charge of the Muktesar .IJ?-stltu~e. 
That would relieve the Director of that Institute of his admlDls~ratlve 
duties and also of the .duty of advising the Government of In<.il~. ~n 
veterinary matters." What is your idea of >the division of re~ponslblhtles 
between these two officers? Do you think it would be pOSSible for the 
Veterinary Adviser to be in administrative control at. MuktesarP~Yes, 
he mi"ht bl!' and this would set the Director free to do r~arch work and 
the m~nufaciure of sera. and vaccines. 
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4~,O?6. I take it that t~e Director's. responsibility, acc~rd~ng to you, would 
be lnmted to t~e regulatI,?n of the sCIentific programme mSIde the Institute, 
and the Vetermary AdVIser would be responsible for the administration 
of the Institute, i.e., administration of the farm, which is a very big 
matter, plus advising the Government of India in veterinary mattersP
Yes. 

41,077. Pro~e8sor Gaflgulell: You have a:lready answered the question 
put to you WIth reference to the Central Cattle Bureau, but I would. like 
you to develop your idea with regard to that a little more. What are 
your reasons for making this suggestion P-I think it will assist the officers 
concerned; they could appeal to it for advice and it could draw up a herd 

• book; it would help the formation of a pedigree herd. 
41,078. It would perhaps also help to control all the pedigree recordsP-

It would. . 

41,079. And would this Central Cattle Bureau be under the Veterinary 
Adviser to the Government of IndiaP-I have not considereil the question 
at all, but I should tlhink that in the present conditions it would be under 
the Agricultural Adviser to the Government of India. The majority of 
the cattle-breeding officers are agricultural officers, not veterinary officers, 
and it depellds whether cattle breeding will come under the Veterinary 
Department or under the Agricultural Department. 

41,080. Would you have the Cattle Bureau situated at Pusa or somewhere 
elseP-It does not matter much where it is situated ao long as the officers 
can meet together somewhere. 

41,081. You say that one of the advantages that would accrue from the 
appointment of a Veterinary Adviser would be that research work through
out the country could be effectively oo-ordinated. How would that be 
done P-He would be able to suggest that research work was advisable in 
a parMcular Province, and he would also know what research work was 
being done or had already been done in other Provinces, whether any such 
work was necessary here or not and so on. 

41,082. Do you think the provincial Livestock Experts would weloome 
such an organisation for research workP-Yes, they undoubtedly wouid 
welcome it because in the case of a disease the Veterinary Adviser might 
be asked to investigate it. 

41,083. Turning now to your note, do you think that tllie separation of 
cattle-breeding work from the Civil Veterinary Department would a.ooelerate 
the rate of progress in cattle improvement in the ProvinceP-No, I thin\;: 
it would retard it. 

41,084. The Veterinary Department would of course be chiefly ooncerned 
with the diseases of cattleP-We are chiefly conoerned witlh the diseases of 
cattle, but a very large amount of our activities have been directed towards 
cattle breeding in the Punjab. 

41,085. You would not like to see the work of cattle breeding separated 
from the Civil Veterinary DepartmentP-I should like to see the work of 
cattle breeding in this Province better co-ordinated and better organised. 
At present the Director of Agriculture bas a great deal too much to do and 
cannot therefore be expected to ooncentrate much attention on cattle
Dreeding operations. 

41,086. You think that cattle-breeding work can best be. co.-ordinated 
through the Civil Veterinary DepartmentP-I think tlhere should be a 
Department of Animal Industry which should include Veterinary with a 
separate Director. 

41,087. And would that Director be under the Veterinary DepartmentP-
He would be under the Financial Commissioner, Development. . 

Mr. R. Branford. 
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41,088. To turn to your farm here, I should like to know what you con
sider to be the requisite qualifications of men engaged in a cattle-breeding 
farm like the one here at Hissarl'-Experience in stock farming and a 
veterinary diploma. 

41,089. 18 any technical training necessaryl'-If he was a Member of the 
Royal College of Veterinary Surgeons that would be an advantage, and also 
knowledge or experience of crop growing would be an additional advantage. 

41,090. He ought to have some agricultural education in addition to 
merely veterinary educationl'-Yes. 

41,091. Are yon satisfied with the qnailifications of your assistants employed 
on tlhis farm 1'-1 have not got any assistants; I did have one. I have 
got a man on training; he is quite promising, but I have not had him long 
enough to know whether he has got the necessary aptitude for stock farming 
at present; I had an efficient assistant, 'but he is not at present with me. 

41,092. As you are discussing this question of training, is there any place 
in the Punjab where suitable training can be given in the science and 
practice of cattle breedingP-None that I know of except here. 

41,093. Is there any accommodation here for trainingP-No, there is no 
accommodation for students to live. 

41,094; At the Lyallpur Agric!Ultural College have they any arrangements 
for teaching the science and practice of cattle breedingP-I have no doubt 
they have the ordinary college curriculum. 

41,090. Have you arrangements in any of the farms here for teaching 
the practice and science of cattle breeding?-No, I have no regular course 
in cattle breedin~; a number of 'people have ibeen here for training. 

41,096. In other Provinces we have been told that cattle breeding does 
not pay; what is your experience in this Province ?-The same: 

41,097. It does not payP-It does not pay. 
41,098. Could yon tell us why it does not pay ?-Because the price they 

have to sell at is not sufficient; if the average man who rears a buHock or 
cow here for sale kept accounts and put down the cost of all the food that 
he has given the animal, it would be found to come to more than the price 
he gets for it when he sells it. 

41,099. Is, there any export demand for good bulls from the Province 1'
None or very aittle, except Government bulls; there is very little demand for 
the bull of the ordinary viHager. 

41,100. Have you exported any bulls from your farm?-Many hundreds. 
41,101. You mean exported to other countries?-Yes. 
41,102. At a rearonable pricel'-Yes. 
41,103. If the ordinary zamindar goes in for breeding, can he not sell 

to the exportersP-He never does go in for breeding bulls in this district. 
41,104. Because it does not pay himP-He has never tried as far as I 

know j the usual thing in this district is for the zamindar to castrate his 
young stock and sell as bullocks. 

41,105. Sir Hen'T''Y LaW'l"ence: What price does, he getp-It depends 
whether he sells his stock as yearlings; tlhe usual thing is to sell as 
yearlings; a yearling usually fetches about Rs.50; if it is sold as a buI~ock 
the usual price is Rs.l60 or Rs.170; but I am only ·guessing. Rs.200 IS a 
good price. 

41,106. That is at three yearsP-Three or four years. I could buy quite 
a number of good bullocks tG-morrow a.t about Rs.180. 

41,107. Pra/usar Gangulee: Do you find the ordinary za~indars .of the 
Province keen on cattle breeding 1'-1 really do not know thIS Provmce; I 
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only know this particular district; I have been on this farm nearly all my 
life. 

41,108. Are the 'zamindars in this district keenP-The main industry in 
this district is cattle breeding; it is the only thing they can do. 

41,109. And is it payingP-1t may pay them as an adjunct to their 
general farming' because they have a certain amQunt of free grazing in 
this district. 

41,110. This morning when we went over your farm we were told thai 
you supply a number of bulls to the District Boards?-We do. 

41,111. What is your agency for the distribution of these stud bulls?
The Civil Veterinary Department. 

41,112. The District Boards send in their applicrutions for bulls?-Yes 
through the Civil Veterinary Department; Mr. Quirke will tell you about 
that; I breed the bulls and he arranges for the distribution. 

41,113. Are there any co-operative cattle breeding sooieties here ?-There 
are. 

41,114. Do you know what assistance they get froID' your farmP-We do 
not give them any assistance; we have sold them a few heifers. Mr. Quirke 
through the Civil yeterinary Department, gives them .".,.ery assistanc~ 
he can. 

41,115. You are chiefly concerned at this farm with the question of 
fodderP~We are concerned with the question of cattle breeding; the 
fodder is a very impol'ta.nt item and often a matter of great difficulty. 

41,116. Is there any feeding experiment going onP-When we have had 
sufficient staff we have done and do do feeding experiments. 

41,117. Are you in touch with the Bangalore workP-I have rea.d Mr. 
Warth's work, &c.; I have done similar work here and published it; 

41,118. Do 'you have in this Province any survey of the various kinds 
of grasses that could be utilised for fodder purposes ?-I know the 
gI"RSSeS. 

41,119. You have the data indicating their feeding values P-I know the 
feeding value; I know the work that has been done on grasses in this 
Province in the last fifty or sixty years, or whatever the period is. Work 
hM been done. 

41,120. I see from your ,note that you are greatly interested in silage 
work. Do you use tower silos or pit silosP-Mine are all pit silos. 

41,121. Do you find the pit silos successfuIP-Very. 
41,122. Al'e the 2la.mindars in the neighbourhood interested in your 

experimentsP-They are not interested in silage, at all; I ~ever met olle 
that was. Silage making is not very suitable for baram country, you 
know. 

41,123. I suppose the castration of inferior bulls is not in your depart
mentP-lt has never been my work. 

41,124. Perhaps Mr. Quirke win be able to tell us about thatP-Yes. 
41,125. Is there 8.J1y cattle insurance societ.y here?-The1'6 are some in the 

Province. 
41,126. lIr. Calvert,: In answer to the Chairman ~ith regard to con

('ession rates for fodder, I think you sta.ted that the dlfference betwee~ the 
full rate and the conoession rate was met 'by the Government Of Indla?
Yes. 

41,127. Did you not mean the Punjab Government?-I thoug~t it was 
the famine fund of the Government of India, but I may h1l.ve been moorrect; 
1 do not know the famine code, very well. 

1111'. R. Branford. 
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. 41,128. You ~e putting iuar into silos, are you not ?-Most of my silage 
18 made from Juar;. we have 1lI1s0 used grass; where hay can .be made it is 
mu~h more economIcal to ~ke. hay, but where you have rough grasses 
WhICh do not make good hay, It IS better to make them into silage. • 

41,129. Is the~e .much loss. in your iuar silage P-I have not got an 
accurate figure; It IS rather dIflicult to work out the figures from pit silos' 
I should Bay the loss is about 5 per cerut. ' 

4~,129. Do you ~hink that loss is sufficient to deter an ordinary 
cultI~ator from takIng to the use of silos ?-No, I do not think it would' 
I thInk th~ pauc~ty. of c~nal area in this ~istrict is the reason why the; 
do not go In for It In thIS area; the land IS nearly all barani. It is onlv 
when you can get a second cutting that the ensilage of juar pays. . 

41!131. Am I corr~t in deducing from your .answer that the prospect of 
makIng cwttJe breedIng pay depends on the price of the animals rising 
to a reasonable amount P-I think so. 

41,132. It is stated in this Government memorandum supplied to us that 
the Province requires 50,000 approved bulls; what is the normal mortality 
among 50,000 approved bulls?-I should think the wastage would be 81bout 
20 per cent. 

41,]33. How many would you require to replace wastage?-:You would 
require 10,000 bulls; that is an estimate. 

41,134. That is a rough figure?-Yes. 
41,135. I think you have seen these .farms in the .Canal Colonies?

Yes. 
41,136. Would you say they are pretty successfuIP~No, I should not; 

one has gone on very well indeed; you might say one has been completely 
8ucce.ssful but the others I should say have not. 

41,137. Sir Ganga Bonn: Successful in what .respect; in. paying or produc
ing quality?-Producing quality and in general efficient management. 

41,138. Mr. Calvert: If those farms were sold and the money placed a1; 
your disposal, do you think you could give better results for the money?
Yes, I think so oortainly, given staff. 

41,139. In order to encourage the growing of fodder crops, the water 
rate was reduced from &.3 to Rs.2, at a loss estimated at 16 lakhs P
Yes. 

41,140. Do you think that 16 lakhs could have been spent to better 
advantage on some Government scheme of growing fodder and .stockin~ 
it against famines?-It depends to what extent that conceSSIOn rate 
encouraged the growing of fodder; how much extra fodder was produced; 
I have not got figures; if it did not produce a large additional area of 
fodder it was money wasted. 

41,141. Speaking of the area in this Province which is known. to you a~ 
the Harianoa tract, would you say there has been a deterioratIOn. of ~he 
bullock power in that area P-I have not seen much evidence of deterIorat~O\l 
in bullocks in the fifteen years I have been here, but ! should thmk 
deterioration is almost inevitable. I personally have not notICed very much. 

41,142. Sir Henry Lawrence: Inevitable from what cause?-:-Because a 
large proportion of old and thoroughly bad cattl~ are kep~ whICh eat the 
fodder which should go to the goodoneB; every tIme a famme. occurs, good 
cattle are being wasted to· support cattle which are rubbish. 

41,143. Mr. Calvert: At Sonepat we were told that the people ther~
abouts had some objection to the bulls of this .farm; ~ul~ you explam 
that P-I do not know' I have never toured the Rohtak dIStrIct very much, 
but I know the peopie in the ;Rohtak district as a rule do not like the 
Hissar bulls. 
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41,144. What is the basis of that, do you knowP-1 have not the faintest 
idea; I think it is mostly prejudJice. Of course, the villagers often do like 
our cattle; quite tecently I have had villagers from Rohtak come to buy 
bulls at bigger prices than the Rohtak District Board would have to 
pay. 

41,145. Have you ever attended the Jehazgarh or Hissar cattle fairP-I 
always attend the Hissar cattle fair; I have attended Jehazgarh fair more 
than once. 

41,146., How do the cattle brought there for sale by the ordinary cultivator 
compare with cattle from your farm?-A. fine lot of cattle come into both 
these markets; a large proportion of them are by bulls ,f1'om our farm in 
this district. 

41,147. I do not understand why people who breed such fine animals 
should object to your bullsP-There is a prejudice; I have had men from 
Rohtak here and they have said they, simply loved the cows but they did 
not like the bulls because they had got thick tails. It is really due to 
the dislike for the Montgomery 'breed which is eupposed to be, and is in 
fact, slow and inactive. The characteristics of the Montgomery breed are 
II. long thick tail, a long dewlap and a generally loose skin; anything show
ing those characteristics is disliked not only by Rohtak but by the whole 
of the Hariana 'breeders. 

41,148. Si,' Henry Lawrence: How does that apply to your Hissar bulls? 
~It does not, but this farm is descended from the Military farm which 
went in for cross 'breeding, and therefore the cattle occasionally show a, 
thick tail. People know that the Montgomery cross has been used here, 
although very little, and they say that the thick tail is derived from that 
breed, and they will not have them. Of course, the Gujarat cattle also 
have rather a loose skin; nearly a.1l the milk breeds have loose skins. For 
that reason the people did not like them. Mr. Bruen in one of his notes 
says that the characteristics his people like and for which he has to breed 
are a long dewlap and a loose skin; our people want the exact opposite. 

41,149. Mr. OaZvert: Actually the local objection is not based on any of 
the points of the bulls P-They will buy nothing with a long sheath or a 
thick tail, however good the animal may be otherwise. But the Rohtak 
district does buy from us; they have taken eighty or ninety. bulls from this 
farm in the last twelve months; they took twenty the other day. 

41,150. Do you think this Hariana breed has possibilities for a good dual 
purpose animalP-Yes, undoubtedly. 

41,151. That could be done by selecting from the Hariana breed without 
any introduction of a milk strain ?-Undoubtedly; the Hariana already is 
very often a very good milk strain. 

41,152. Sir Henry Lawrence: Do you distinguish between the Hariana 
and the HisslllrP-Yes. 

41,153. What is the distinction P-The fact that our cattle are admittedly 
not purely descended from Hariana. 

41,154. Mr. OaZvert: Do you mean 'that your Hissar cattle are not a 
pure breed nowP--We are gradually building them up into a pure breed; 
they are 'breeding pure now, as I demonstrated this morning. 

41,155. Mr. Kwmat: We are told in this memorandum submitted to 
us by the Punjab Government that with .regard to cattle breeding the 
definite policy of the department has been the preservation and improve
ment of the indigenous breed of the Province by a. process of selection from 
amongst the best specimens procu1'able. I am sure you are carrying on 
that policy on this farmP-Yes. 

Mr. B. Branford. 
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41,156. I ask you as a cattle breeding officer of experience whether some 
other policy, such as that of cross' breeding from Ayrshire bulls would or 
would not be successful?-I think it would mean the total ruin of the 
breed. 

41,457. You mean total ruin so far as plough cattle are concerned?-Or 
milk. 

41,158. So tha.t you are entirely against it?-I am entirely against it 
for the villager. 

41,159. You are against crossing Indian breeds with Ayrshire or any 
foreign bulIsP-Yes, with any foreign bull. 

41,160. How would this ideal of producing a. dual purpose animal work, 
having rega.rd to village life a.s it is in India? Am I right in thinking 
that, in the Indian village, plough cattle preponderate ?-I should say so. 

41,161. The villager requires more plough cattle, more ,bullocks than 
cows. Suppose a dua.l purpose animal is produced ,for the village, do you 
apprehend tha.t the supply of milk from high yielding cows would be too 
much for the village and would not find an outlet ?-l\1ost of these villages 
have got buffaloes. 

41,162. Yes, they depend on the buffa.lo. In addition, supposing as a. 
~esult of this dual-purpose-animal policy you have also cows giving plenty 
of milk, a.s good as the she-buffalo, how could they utilise the whole of 
the milk in the villageP-You would not want the she-buffalo. 

41,163. Therefore if you pursue this dual-purpose-animal policy, you will 
have to eliminate the she-buffalo?-It might eventually be elimina.ted. 

41,164. Here again I ask you a.s an expert ca.ttle breeding officer, will 
that ,be pOoSsible in an Indian village, that a. she-buffalo, whose milk is 
perhaps valued by the people for the fat it cohta.ins and its cheapness, 
would ever be eliminated in preference to the cow?-It is very doubtful. 

41,165. Then wha.t happens to this policy of producing a dua.l purpose 
animalP-I think it very often happens that in a. village where there 
is a very great shortage of fodder that villa.ge is ma.intaining' a large number 
of female buffaloes for milk. It will be very advantageous if that village 
could decrease enormously the number of the buffaloes. 

41,166. In this competition between the buffalo a~d the milk producing 
cow, what would be the position of the buffalo?-It would eventually be 
eliminated. 

41,167. Is that in the first place desirable and in the second place possible 
in this country?-I should think in many places it is very desirable, but 
it is doubtful whether it is possible. 

41,168. In answer to one of my colleagues you said that ca.ttle breeding 
does not pay. Do you mean that ca.ttle breeding does not pay for the 
~Idinary zamindar or it is not paying on this farm?-It generally pays on 
this farm. Cattle breeding pa.ys if you can get sufficient cheap or free 
grazing by any means or other. 

41,169. Supposing we advocate to the ordinary za.mindar either in this 
Province or in the United Provinces tha.t he should take up cattle breeding 
on a large scale, then you have to make suggestions as regards gra.zing; 
otherwise you say cattle breeding does not pa.y. The two questions Rre 
intima.tely connected ?-Yes. 

41,170. Professor GUfigulee: What about the cattle breedin~ societies that 
you have formed here? Do you know whether they are paymg?-They ar& 
not paying, but they are doing very good work. 
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41,171. Mr. I';:amat: My question is, supposing we advise the zamindars 
either in this Province or in the neighbouring Province that they should 
take more and more to. cattle breeding: you say cattle breeding without 
gra.zing facilities does not pay. Do you not think that advice regarding 
cattle breeding should be coupled with similar advice lIB regards grazing 
facilities? Have you any suggestions to make as to how to obtain faciliti<:'s 
for grllzing?-I do not know. Various proposals have been put forward. 

41,172. You have no concrete proposals to makeP-For a general cattle 
breeding policy including increase of grazing facilities f 

41,173. Yes?-It seems to me that one most important thing is that you 
should get the land for grazing. 

41,174. On page 118 of your me!llorandum, you refer to grass borders. Do 
you think that any policy of having larger grass borders would be feasible in 
this Province, or for the matter of that, in any Pro,-ince? Have you any 
suggestions to make in that respect ?-I do not think it is likely that any
body will give up land growing crops under the present conditions to grow 
grass. Crop growing is so much more profitable nowadays. I think it is all 
economic question. 

41,li5. And a difficult question?-Very difficult. 
41,li6. Speaking about stall-feeding, you say on page 119 of your memo

randum: "No one when stall-feeding can ever really afford to feed a full 
ration, as he must always be thinking of saving up against the next famine. 
Cattle othl'T than working bullocks, good milch cows in milk, young bullocks 
being prepared for sale, are generally underfed when stall-fed" P-Yes, it is 
always so. 

41,li7. So here again it is not a very feasible policy to advise stall-feeding 
for people who take up cattle breeding?-I think anybody who Will take to 
cattle hreeding at the present time on a system of stall-feeding will be ruined 
in no time. 

41,178. With regard to ~'our snggestion for an independent Veterinary 
Adviser to the Gon·rnment of India, on whom do the Government of India 
at present depend for their veterinary advice ?-I understand they are going 
to the Muktesar Institute; but really I do not know anything about the 
Government of India. 

41,179. When you make a sugge.stion that there should be a separate man. 
that implies you are !lot satisfied with the present arrangements. What are 
the present arrangements ?-There is no arrangement as far as I know. No 
such person exists now. . 

41,180. Does the Agricultural Adviser in consultation with the Director of 
the l\Iuktesar Institute com-ey veterinary advice to the Government of India? 
-The Agricultural Adviser is here; you might ask him. 

41,1&1. When you make a suggeetion like this, naturally the question arises 
through whom is veterinary advice being conveyed at present to the Govern
ment ot 1ndia, and why this system is bad. There is already an officer called 
the Agricultural Adviser, and you are complaining that a separate man 
should be appointedP-1 think it will be a very good thing if we have a 
Yeterinary Adviser to the Government of India; there will be some encourage· 
ment to the department. There is no plum of any sort in the department. 
I do not think there is any other department in the whole of the Government 
service which has no plum at all to attract. 

41,182. But you have nothing to c.omplain of as regards the channel through 
which veterinary advice is at present conveyed to the Government of India? 
-I know nothing about it at all. What I know is that there is no veterinary 
officer at present. 

]fro R. Branford. 
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41,183. On page 117 you say: "The chief obstacles in dealing with con
tagious disease, so far as my short experience of district work has allowed me 
to form any opinion at all are: (1) Delays in reporting outbreaks of 
disease" ?-Yes. 

41,184. In this Province, I take it that the Veterinary Department is under 
the control of the provincial authority?-It is really a question to be 
answered by Mr. Quirke. It is under provincial authority, yes. ! 

41,185. If that is the case, why cannot the Provincial Government rectify 
the system so as to eliminate the delay? In other Provinces probably the 
District Boards are responsible for the delay; but here the delay could be 
easily rectified, as the department is directly under the control of the Pro
vincial GovernmentP-1 think the Provincial Government have spent a great 
deal of thought over this particular question, and they have not succeeded 
in getting rid of the delay. 

41,186. When you mention that this is an obstacle, have you any definite 
suggestion to make as to how the Provincial Government can remedy it?
No, I have not. 

41,187. You have not thought about that?-It has not been my business. 
41,188. You advocate legislation in order to meet the obstacles, chiefly in 

connection with rinderpest. Supposing this sort of legislation were pro
posed or drafted, what would be your penal clause in that legislation?-You 
are rather going beyond my province. I am not a lawyer. 

41,189. I am not asking you the exact terms. I am merely asking you about 
your idea of penalty. When you suggest legislation, naturally it is a corrol
lary that the next step which follows is how to penalise ?-The Govemment 
will have to arrange that. I am not prepared to draw up a scale of punish
ment. 

41,190. I want to know whether you would confine yourself only to fines or 
whether you would also suggest imprisonment ?-It is for those who draw up 
legislation to Buggest'what they think best. 

41,191. I am just pushing your suggestion to its logical conclusion for 
legislation P-Other countries already have legislation with regard to disease. 
The proposed legislation might run on the same lines. 

41,192. On page 118 you Bay: "All schemes depend for success on co
operation between all departments and officers concerned. In my opinion 
measures should be taken to insure adequate co-operation in the future." 
Do you mean to suggest that there is not that adequate co-operation at the 
present moment among.the various departments?-I certainly do. 

41,193. Sir Oanga Ram: Do you get a demand from oiu';r Provinces for 
breeding bUlls?-A large demand. 

41,194. And you cannot meet the demandP-No. 
41,195. You cannot even meet the demand from this Province?-No. 
41;196. Supposing you find the necessary money, you can double or treble 

the output; but the question is one of land?-It is a question of land, yes; 
and of staff. 

41,197. Bow much land have you got now?-40,OOO acres. 
41,198. How much of it is irrigatedP-About 2,000 acres. 
41,199. Is there any chance of increasing the irrigat~d .area?-~e have 

an extension scheme now before the Government and 1t lllvolves 1ncrease 
of callal water. 

41,200. From the Western Jumna?-Yes. 
41,201. None from tube-wells?-I think that experts are of opinion that 

tube-wells would not pay. 
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41,202 .. Have they worked out any scheme ?-I was not here at the time. 
A trial tube was put down by the Agricultural Department. 

4] ,203. Bnrring tho;e 2;000 acres, the rest is barani ?-It is for grazing. 
41,204. You keep it for grazingP-Yes. 
41,205. You do not grow lInv kind of barani cropsP-A very small 

quantity. 
41.206. Cannot you grow any barani cropsP"":""No; I get much more if I 

grow grass. 
41,207. For grazing your own cattle?-Yes. 
41,208. You do not allow outside cattle to grazeP-Sometimes we cannot 

stop it; we ha,-e got no fencing. 
41,200. Have you ever thought of the food value of sugarcane megasseP

No. 

41,210 . .Are you aware of its food valueP-No. 
41,211. Sir Thomas Middleton: You are breeding a definite -type of cattle? 

-Ye&. 
41,212. How does this type of (',attle differ from the best specimens of the 

Hariana breed ?-I call this an improved Hariana. 
41,213. You have shown us this morning that you started from a founda

tion stock which was mixed and you arE' doing your best to get rid of that 
mixture and te, gE't back to the Hariana typeP-::-Yes. 

41,214. With reference to the thick tail which was mentioned, that is 
largely a .. sociated with a thick skin?-Yes. 

41,215. Is there any reason to suppose that your cattle are any more 
thic~k skinned than the HariauaP-OnE' of the points with regard to the 
Hariana breed is that it has a very fine, silky skin. 

4] ,216. Yonr younger stock appeared to me to be fine skinnedP-We are 
trying to br('oo fine skinned ones. 

41,217. So that the pre~ellt Hissar breed we might distinguish as Hissar
HarianaP-Yes; I call it improved Hariana. 

41,2]R. To what E'xtent is inbreeding called for in your operationsP
Very hE'avily. 

41,219. Have you noticed that any ill-effects follow inbreeding?-No. 
41,220. What methods are you adopting to avoid ill-effects in the future!' 

-I am getting new blood from the Rohtak type of" cow. 
'\1,~21. Is your herd divided into sectionsP-Yes, to a certain extent. 
41,222. So that you do not antIcipate as years go on that you will suffer 

from ill E'ffec·tsP-I shall take steps to avoid it. 
41,223. You have that definitely in viewP-Yes. 
41,224. What is your view on the early-maturity questionP We have 

heard it said that we sbould ailll at an early maturing breed in IndiaP
I think it will be highly dangerous. 1 think what India requires is & 

good strain of working and famine resisting quality. 
41,225. Sir Henry Law1'ence: What is the period y~u 'regard as the best 

period for matllringP-About 3i years or 4 years. It should not breed 
before 3i years. 

41,226. What is the a~e in EnglandP-They g? fqr early ~aturity, but 
it is for beef, to get them on to the market as qUlCkly as possible. 

41,227. Sir Thoma,l Middleton: I would like to .have your v~ew on W'hl!'t 
one might describe as the dual-purpose-breed policy. Supposmg you did 
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breed sto<>k from 1,0000gallon cows and sent them out as bulls in the 
villages round here, what would be likely to happenP-I should hope that 
their @td!,k would produ('e more milk. 

41,228. You eay that great difficulty is experienced in getting food for 
the cattle you have. The 1,000 gallon type would want very muoh more 
food and must have it. Do vou think that it is safe to breed a high milking 
capacity into these cows P-='I do not know; it depends on markets for 
milk, &C. 

41,229. I am thinking now of providing for the villager of this district 
who is breeding draught cattle. Be wants to raise good draught cattle, and 
he wants a little milk for himself P-In that CSEe he does not want the 1,000 
gallon type of cow. 

41,230. And the progeny would be of very little value to him?-Yes, unless 
he can rear or sell milkers. 

41,231. So that yon will agree that moderation is wanted in the aim to 
secure a dual-purpose animal P-Yes. 

41,232. For what length of time can a bull safely be used in a villageP
The average period is about up to ten years old. We have gone in for a 
,-ery heavy castration campaign. 

41,233. At present your bulls are so few in villages that no difficulty 
arises, but bulls kept for ten years in a village would be serving their own 
progeny and yoo would have in-breeding?-Yes. 

41,234. And if that is carried on to a considerable extent by people who 
are not expert breeders, the dangers would be considerable P-Yes, bot we 
havt' not yet reached that stage. 

41,235. You consider that the term for which they are at present osed 
is quite safeP-Yes. 

41,236. I should like your view SE to the number of breeds which ought 
to be stimulated in a country. We have a very large number of breeds 
in India. Do you think the policy ought to be to establish herds of all 
the various types, or do you think that we should try to select the best 
types and concentrate on providing a large number of. bulls from such 
selected typesP-That is a question which requireS a great deal of investiga
tion, and it might well be tackled by the Central Cattle Bureau. I do ,not 
myself think that anyone breed would suit the whole of India. 

41,237. To take your own Province, how many types do you think would 
sen-e the Province ?-I think four would be enough; Hariana, Montgomery, 
Dhanni lind Baghnari types. 

41,238. On page 118, you point out the danger of sendiug out bulls unless 
tIle progeny is inspected. What steps are taken for inspection as regard. 
the progeny of the bulls you send outP-That is done by the Civil Veterinary 
Department. 

41,239. Do tlie District Boards employ any officer to see that the cows 
for whom they provide bulls are properly looked afterP-Not that I know 
of; w~ are very short of staff. 

41,240. We were told by a witness with great experience in the United 
Province~ that Indian pastures were never overstocked, the point being 
that there -.vas always plenty of grass in the rains and none afterwards?
What happens to the grassP 

41 :1'41. He said that the grass dried up in any case towards the end of 
the ~ld weather and there was none. Your observation, I take it, is that 
your pastures are invariably overstockedP-Yes; there. i~ no chance of the 
grass not being eaten up. It is all eaten early, before It IS half grown. 
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41,242. Are there any districts in the Punjab in which the fields are> 
enclosed by hedgesP-'I do not know much about the Punjab. • 
· 41,2<la. Would you agree that if grass borders to tilled fields are to be of 
any use the fields must be enclosl'd P-I do not know; you can get a certain 
amount on bunds and so on in fhese barani districts. 

41,244; While the ClOp is on the fields the cattle cannot get to the grass. 
but when the ('rop has been harl'ested these bunds or field divisions are found 
covered with a g<>?d ('rop of grass, and the cattle grazing on the stubble get 
the benefit of thiS grass P-The fields here are enclosed with thorn fences 
lifter sowing; there is no permanent fenci ng. 

41,245. You bay you have no evidence of the absence or deficiency of 
mineral constituents in feeding stuffs in this tract P-I think there is every 
evidence of its prebence. 

41,246. You get all the bone you want?-Yes.· 
41,247. I was told at Karnal the other day that since they have been using 

minerals the cows have been breeding much more regularlyP-Yes, that is so. 
41,248. Are you troubled with irregular breedingP-No; here it is purely a 

question of feeding. 
41,249. Mr. Roberts: Do you think the export of bulls would help the 

industry at all P-I think it would in the long run. 
41,250. Could you tell us what would be the approximate cost of rearing a 

bull up to three years of age?-It is generally in the neighbourhood of 
Rs.200; it would perhaps be a little more or less; the grazing, of course, is 
free. I am talking about the cost 'Of such a bull on our farm .. 
· 41,251. I wa.~ not thinking so much 'Of the cost of a bull en this farm. 
Have yeu any idea 'Of what it would cest the people in this part of the country 
to rear a hull up to the age of three years, including grazing and everything 
elseP-I can work it 'Out for you.· 

41,252. Yeu' cannot give uS Ii; figure off hand? You sell to Government 
and the District Beards at certain rate~, do you not P-Yes, I nearly always 
make a profit ell this farm, because illy cattle live very much on grass. As 
a matter 'Of fact my cattle breeding, here is almost always profitable. 
· 41,253. What I want to get at is this, that it seems to me that unless you 
get 'Outside agency to assist, any direct efforts by Government are enlygoil1g 
to touch the fringe of the problE'm. So far as ;l can make 'Out, yeu supply 
about two 'Or three per cent. at most of the hull require-ments in the- Province. 
The point is, therefore, unless something can be done to make it profitable 
for outside agencies, such as farmers or c(H)perative- societies, to take it up 
there is not milch hope 'Of much headway being mnde in this dir&Ction?
The only hope I can think of is tllat the price should rise to what I may call 
an economic level. 

41,254. I just want to get at that. Would you find out the cost 'Of rearing 
a bull up to say 3t years of ageP-Yes, I will. My figures are subj&Ct, of 
course-, to the grazing element, which would !ary the cost e~ormously. This 
farm has been paying in the matter of breedlDg through sellmg cattle at the
District Board rnt~ of Rs.250 . 

• Information subsequently supplied by Mr. Branfor.1. .. Aotually in this district bn~locks 
are rarely, if eve .. ~ stall fed from birth up. For "arying portions of the year they subSist .on 
grazing alone. Tneyare usunlly worked a little after ahout three yea~a old or even ea~'her, 
and BO some return is obtained for the feeding, apart from the money received for the alllmai 
if it i. ultimat"ly Bold at foUl" yea ... old. It is impossible to estimate exactly what art\~o.l 
costs of I'earing are; personally I. estimate t'lnt most. ot th~ four yenr old bullocks sold In 
Hariana fairs have eaten fodder In the courso of their rearlDg to a greater ValU9 than the 
average amount realized fo .. them when Bold. The question r.wains. is the v.uue of the work 
done hy them suffioieut to have made the rearing of them profitable?" 
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41,255. Would you agree with the statement that the fact that cattle 
breeding does not pay is the biggest factor which operates against the 
improvement of cattle in this countryP-J: do not think that it is the biggest 
factor; it is one of the biggest factors I should say. 

41,256. Do you think this question is more important than the economic 
question P-Both are important; at any rate until the economic aspect is 
settled, I do not think one would be justified in overemphasising the other, 
because the only people who are going to breed cattle will be the people who 
ha\"e got big areas of land. 

41,257. Major Vanrenen in his evidence criticises the grant of some 12,000 
acres made in the Lower Bari Doab Division for cattle breeding. His point 
is that if this land is sold and the interest used, according to his calculation 
you would get llOOlle three lakhs per annum from these 12,000 acres; and he 
suggests that Government might purchase from the public, say, 200 bulls at 
Rs.l,500 each per annum in order to encourage or subsidise general breeding. 
Wonld you care to give your opinion on such a proposal? Do you think it 
would be a good thing?-That proposal would certainly have to be considered. 
What guarantee am I going to get that the 1,500 rupee bull is going to have 
any pedigree behind him? 

41,258. You may not get good results in the beginning, but do you not 
think that a policy of that kind would encourage outside agencies to take up 
cattle breedingP-It might; but I should want some guarantee as to what 
they were breeding. 

41,259. Of course you may not get any guarantee in the beginning; and as 
a matter of fact there is no great attention paid at the moment to pedigree, 
but if there was a definite policy of that kind, that is to say, Government 
actually paying a high price for a definite number of animals per annum, it 
might stimulate private· enterpriseP-Yes, it might; but I am hardly pre
pared to answer that question definitely. I would want to consider it very 
carefully first. 

41,260. Will you aqmit this then, that it is very desirable to get private 
agency to take up the workP-Yes, it is very desirable. 

41,261. Professor Gangulee: In reply to Mr. Kamat you said that you 
desire adequate co-operation between all the departments. Have you any 
suggestions to make as to how that can be brought about P-I do not know 
that I am sufficiently conversant with the Government arrangements. I do 
not know what our Financial· Development Commissioner has to do at 
present. I think that it is his duty to co-ordinate the departments. 

41,262. It is purely a question of financeP-No. Staff and method. 
41,263. On page 120, you make a suggestion to the effect that Government 

should buy fodder. Do you think that is feasible?-Yes. 
41,264. Do you think it would pay GovernmentP-I do not, and I think I 

ha.e said so in my note. 
41,265. Do you grow all the fodder YOIl require here in your farm?-On 

rare occasions, in famines, I have had to buy. Normally we grow all fodder 
required on this farm. 

41,266. Mr. Calvert: Would you let lIS know what is the rainfall here on 
four fum P-13·5 inches. 

41,267. Sir Thomas Middl~ton: You have on the farm 364 working bullocks. 
What rations do you 8.llow them P-Four pounds of grain and as much fodder 
u~~~. . 

41,268. For how many months is it necessary here to allow the full ration 
for full work ?--They get the corn ration all the year round, and they get no 
fodder if they are grazing. 

41,269. Is there any period of the year during which a large nu.mbe~ of 
bullocks would be grazingP-Yes; from about August up to the present timo 
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the bullocks have been getting nothing else but fodder; during the winter 
they have got to be fed. 

J 41,270. You. have told us that you have very good grazing land on the 
farm. What IS your best grassP-The best grass is Pen1l-isetum cenchroides. 
There are other grasses, but this ill the main grass they eat. 

41,271. Sir Ganga Ram: You have stated that there is no absence of 
mineral constituents, and that the condition of the cattle is very much better 
as a result of their being given mineral constituents. May I know what you 
giveP-J do not use bonemea!. 

41,272. What about saItP-Yes, I use salt. I give a ration of rock salt. 
It is always before my cattle. 

41,273. Can you say how much you give on an average every day?-I d() 
not give them more than they want; they like rock salt, and they lick that 
salt as long as they like. 

41,274. Sir Hell,ry Lawrcror.P.. You were asked how you could advocate 
cattle breeding if it does not pay. Can you suggest any conditions in which 
it could be made to pay P--I think the gradual rise in prices will eventually 
make it pay. It pays where you can get sufficient grazing; it pays me 
because I have got sufficient grazing; it pays in this district to breed cattle, 
because they have sufficient grazing, or can get a large amount of their 
fodder for nothing; it does not pay if you have to stall-feed. 

41,275. It i~ only under certain conditions that it will not pay; under 
other conditions it will payP--irn some conditions it will undoubtedly pay. 

41,276. Is one of the desirable conditions the diminution of worthless stock 
which compete with the good stockP-Undoubtedly; the diminution of worth
less stock would have an enormous effect at once because there would be more 
grazing for the good ones, stall-feeding would di~nish, and the price of 
fodder would go down. At present cattle which are rubbish are competing 
and putting up the price of fodder. 

41,277. What is the most effective met-hod of bringing about this diminu
tion of, useless stock P-I do not know. 

41,278. Is it not the castration of bad bullsP--Castration will undoubtedly 
have some effect. ' 

41,279. ,I Ll,ink you said just now that bulls round thi5 district are 
castratrd P-Yes, but those are the good ones; they are the good cah'es which 
are likely to make good plough bullocks. 

41,280. Are there still a large number of useless bulls running free in this 
districtP-I am not very familiar with the district, but T should say there 
are; there are generally one or tW() in this bazar which are absolutely 
deform,ed and useless. 

41,281. You say on page 118 of your note that the issue of bulls without a 
scheIDt' for the l'Rstration of unfit male stock is not much use. Have you any 
such scheme for enforcing this caEtration P-Yes, l\1r. Quirke will give you 
full figures. "Te have no sl'heme for enforcing castration, but we manage to 
get an enormous amount done by persuasion and propaganda; no force is 
used that I know of. 

41,282. You do not find the local zamindars unwilling tocastrateP-That 
depends. That again is a question for Mr. Quirke. . The zamindar is 
gradually being educated up to it; our castration scheme IS one of our great 
successes as a department; I have nothing to do with it; that is purely Mr. 
Quirke's work. 
, 41 283. If that scheme succeeds the prospects of making cattle breeding 

pay' will be improved P-Undoubtedly, but then the al)solute necessity for 
more bulls becomes more and more important; if we castrate the bad ones 
we mus~ breed some good ones to take their place. 

(The witness withdrew.) 
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Mr. T. F. QUIRKE, Chief Superintendent, Civil Veterinary 
Department, Government of the Punjab. 

Replies to the Questionnaire. 

QUESTIO:-r 15.-VETERINARy.-(a) After a considerable experience of the 
present system of control, I have no hesitation in saying ·that the Civil 
Veterinary Department should be independent. 

The present system unnecessarily adds to the work of the Director of 
Agriculture and only delays the disposal of cases which could readily be 
decided by direct approach to the Financial Oommissioner, Development. 

The office work of the Chief Superintendent under the present system 
absorbs almost his entire attention; it could be reduced very considerably 
by allowing direct communication with the Financial Commissioner, Develop
ment. The work of the Civil Veterinary Department haa now advanced 
"to a stage when a more expeditious method of dealing with its proposals 
is essential for the purposes of efficiency. 

(b) (i) Dispensaries in this Province a,re not under the control of the 
local District Boards. The pay of the Veterinary Assistant in charge is 
paid out of Provincial Funds whilst all other expenses in connection with 
the maintenance, etc., of dispensaries are borne entirely by the local body 
concerned. The necessary funds are placed at the disposal of ·this depart
ment, which is the oovisory authority on all matters affecting the manage
ment of dispensaries. 

The existing arrangements are wo,king satisfactorily. 
(ii) On the whole we .have little grounds for complaint in this respect. 

District Boards are generally willing, so .far as their resources permit, to 
provide additional veterinary dispensaries as soon as the local demand 
arises. Our difficulty at present is to meet the demand for the large number 
of additional veterinary dispensaries asked for by the District Boards. 

(iii) As noted in 15 (b) (i) above, dispensaries are alreooy under pro
vincial authority. 

(c) (i) Agricultu.rists are beginning to more fully realise the advantages 
~f the free veterinary treatment available at our dispensaries. Especially 
in those w'eas where attention is now ibeing paid to improved methods of 
breeding livestock, the demand for veterina,ry help is steooily increasing .. It 
is expected that as the value of livestock inoreases, there will undoubtedly 
be bigger demand for veterinary service. 

In this Province we aim at providing a la,rger network of dispensaries, 
one in eaeh zail, to faeilitate the treatment of sick animals under hospital 
conditions and are endeavouring to bring veterinary treatment within 
the reach of the poorest zamindar. The difficulty in -arranging for the 
care and feeding of animals whilst under treatment is undoubtedly one 

. of the biggest obstaeles to the freer use of our dispensaries. This i~ 
specially felt 'by zamindars at present owing to the long distances of many 
villages from our dispensaries, which number only 205 for the entire 
Province. 

The provision of an efficient hospital staff is another important factor in 
helping to popularise veterinary dispensaries. I feel convinced that on 
the efficiency of our veterinary staff depends to a very large extent. the 
rate of progress of veterinary development in this country. There Is.a 
good deal of evidence available of what progress can be effected even I.n 
backward areas in populrurising the work of dispensariee through energetIc 
and efficient Veterinary Assistants. The greatest CMe should, therefore, 
be taken in the recruitment of our subordinate establishment, those. drawn 

.1rom the zamindar class having most influence in the villages and euitable 
lor the work of this department. 
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(ii) The system of maintaining touring veterinary dispensaries was tried 
in this P1"ovince but' proved very expensive and was found unsuited to 
local conditions. 

(d) The obstaclea in dealing with contagious diseases are many:-
(1) The apathy of the people, who generally regard visitations of 

disease as the will of God. 
(2) Religious objections to measures for the control of disease. 
(3) Ignorance of the systems of inoculation and protective vaccina-

tion as means of dealing with disease. . 
(4) Ignorance of the methods of spread of contagious disease. 
(5) Absence of any powers to enforce measures for the protection of 

livestock against disease. 
(6) Increase in the number of cattle fai-rs throughout the province. 

In making suggestions as regards legislation for oont.agious disease 
'amongst livestock, I am guided entirely by the progress, if any, alre8.liy 
made in this direction .for dealing with human contagious diseases in this 
country. 

I think, however, that some effort should be made within municipal areal 
where they are in a position to enforce measurea directed for the control 
of disease. It should at least be possible to prevent an animal suffering 
from rinderpest ·being driven from Delhi to Peshawar along the pubFc 
roads, with free entrance to every' village ello route, the department respon
sible for dealing with contagious disease being obliged to stand powerless, 
when disease is carried from village to village 'WhiLst it mobilises its staff 
and follows in the tread of the disease with its serum. 

Failing legislation' I think Deputy Commissioners should insist on lam
bardars of villages reporting disease promptly, they should also hold 
lambardars and zaildars responsible for inoculation of cattle whenever 
outbreaks of disease occur in their villagea. A good deal could also be done 
through village panchayats to improve matteI's in this respect. 

I specially mention lambardan and 1Oai/dars as they are dependent upon 
Government for their pooition amongst'the villagers, they would be generally 
willing to give more active support if preasure was brought to bear upon 
them.· On the other hand, they should receive adequate official recognition 
for any particular help given by them . 

. 1 personally entertain -hopes of the different village co-operative societies 
being more active supporters of the department in its efforts to deal with 
disease. Education of the people to the importance of control measures 
is the 'basis of success in combating any contagious disease. 

(e) There has not been any serious difficulty in securing sufficient serum 
provided adequate fundi! are available for its purchase from the laboratory. 
Our only difficulty has been that sufficient funds are not forthcoming to 
purchase sera and vacoinee in the quantities required in this Province. 
The department, however, realises the heavy expenditure involved in the 
supply of sera and vaccines. I must add that I am far from satisfied with 
the conditions under which one is obliged to employ these produots in this 
country. 

</) In this Province there is very little real opposition; the only serious 
obstacle to preventive inoculations is the indifference of the people towards 
taking any effective steps to deal with disease. In certain districts, such 
as the Kangra and other hill districts, the village Ilamindar is gene~ally 
unwilling to inoculate his cattle until. the disease has actually claImed 
victims amongat his own particular animals. He is not prepared to 
anticipate events after seeing the death of his next-door neighbour'S cattle. 
Local conditions of this kind make the economio employment of' serum 
impOI'lsible. 

Mr. T. F. Quirke. 
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(g) Yes; I consider that the provision -of further facilitie$ for. resea.rch 
into animal diseases is highly desirable. . 

(a) and (ii) I attach the greatest importance to the setting up of pro
vincial veterinary research institutions where the officer in charge would 
be in close touch with the district staff of the depal·tment. These pro
vincial institutions could not, however, replace an Imperial Institution of 
the Muktesar type, where diseases of All-India importance should be 
particularl! dealt with. . 

(It) I anticipate that the Muktesar Institute will receive more generous 
financial support and, therefore, it will be in a position to attract a more 
efficient staff of research officers. On this account I would reoommend 
that as far as possible special investigation should be conducted by officers 
of the Muktesar Institute. 

(i) Yes; I strongly -recommend the appointment of a superior veterinary 
officer with the Government of India. 

The Veterinary Service in an agricultural country like India. cannot 
hope to effect much progress or make any headway in providing an efficient 
organisation whilst it continues to be treated as an unimportant side line 
and relegated to an inferior position amongst the other services. 

The service badly needs direct representation with the Government of 
India in order to co-ordinate the work of the different Provincial Veterinary 
Services. 

In view of the efforts ·being made to improve the livestock industry of 
the country, the time is approaching when the problem pf contagious 
disease must be seriously tackled. 

It is not reasonable to expect that any widespread and systematic effort 
can be made by stock ownel"l! to improve the quality of their stock which 
may at any time be swept away by disease. 

There· will, therefore, be many occasions on which the advice of an 
experienced veterinary officer, with practical experience of village C(ln
ditions, will ·be needed by the Government of India in the future. 

Oral Evidence. 
41,284. Sir Henry Lawrence: Mr. Quirke, you are Chief Superintendent 

of the Civil Veterinary DepartmentP-Yes. 
41,285. Bow long have you held that office?-Since early in .1920, when 

I took over from Colonel Farmer. 
41,286. How long have you been in the departmentP-I am in my thirteenth 

year of service. 
41,287. Have you been in the Punjab all the time?-Yes. 
41,288. You have just heard Mr. Branford's statement about the castra

tion of unfit bulls; could you tell us something about the SUcce6S that the 
department has achieved in that direction P-I think our numbers last 
year were about 182,000; I remember noting in our annual report for 
1924-25 that we do as many castrations as they do in the whole of the rest 
of India. 195,427 scrub bulls were castrated throughout ~ndia, of which 
as many as 109,432 were dealt with in the Punjab. 

41,289. Have you met with any opposition. in any particular part. of the 
oountryP-:-We do in Hindu districts, but it is nothing very seri!lus . 
. 41,290. Is there less opposition in the Mahommedan districts than i~ ~hl! 

lIindu districts ?-Yes, we always expect a certain. amou.nt .of opposItIon 
from Hindus but the opposition is gradually decreasl.ng WIth the mtr!lduC?:" 
tion of the Italian method of castration which does not offend the sUsceptl~ 
bilities of the Hindus at the moment, with the result that it has becom!l. 
increasingly popular. 
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41,291. How long is it since you introduced the Italian method ?-It is 
about in its third year now. 

41,292. You have done 182,000 in one yeari'-Yes. 
41,293. What number do you think would be sufficient to cope with the 

situa:tion satisfactorilyP-1 am afraid it is rather difficult to say for a larga 
provlDce. I am not able to give at the moment any definite opinion. In 
our castration work we pay particular attention to those villages where 
our District Board bulls are locwted. 'We try to remove all opposition to 
our District Board bulls in the different villages. 

41,294. There are some 15,000,000 cattle in the Province, are there noH 
-Yes, I think so; this number includes buffaloes. 

41,295. Of that number, what proportion would be unfitbullsP-At the 
moment our policy is of course to consider none but our District Board 
approved bulls as meeting with our approval for the purposes of cattle 
improvement. The supply of these District Board bulls has not been suffi
cient; nor have they been working long enough in the districts to justify 
our depending on the village male produce as fit for breeding purposes, so 
that we must regard the increase of Distriot Board bulls as the criterion 
of our rate of progress in cattle breeding. 

41,296. Would you have to work up to five or ten times your present 
number to have a serious effect on this problemP-Yes, I think so. We 
estimate our requirements at 50,000 stud bulls for the Province. 

41,297. Do you think you will be able to reach that number in the near 
future P-I do not think so; we are not likely to get sufficient staff which 
would be required to control cattle breeding on such a large scale. 

41,298. But if the staff were providedP-1 should think we would be 
able to castrate about 70 or 80 per cent. of the bad bulls in the Province 
if we had the staff. 

41,299. Do you regard that as one of the fundamental points in improving 
the cattle stockP-Yes; apart from any other method of cattle improve
ment, we should get a certain amount of very definite progress in this way; 
in fact we are securing marked progress by the diminution of unsuitable male 
stock. 

41,300. Then it would be quite worth while for Government to provide 
the staff necessary?-Yea, we should pay particular attention to castration. 

41,301. How many years would it take you to train up Y01!r men to be 
able to do this workP-We are training at the moment at tlie Veterinary 
College four-year course men, but they are coming out in very small 
numbers. , 

41,302. How many a year P-This year it is only about five; ten to fifteen 
recruits are about as many as we shall get each year during the next three
or four years. 

41,303. How many men have you to do the 181,000 a year that' you do 
at presentP-Our present staff is 279 Veterinary Assistants and 2S. 
Inspectors; that is 307 subordinate staff. We have got 207 hospitals. 

41,304. So that on the average each one of your 300 men does 600 castra
tioll8 per annum P-About that. 

41,305. So that if you had treble the present staff, you would be able to 
make a real impression on the ProvinceP-Yes, I think so; we are paying 
particular attention to castration in this Province. 

41,306. On page 138 of your note, you mention that you are far from satis
fied with the conditions under which you are obliged to employ the sera 
and vaccines in this country. What are the points on which you are not 
Ilt\tisfiedP-The most serious is that we have no power to deal with contagious. 
dillGases. As I noted elsewhere in my written reply, a case of rinderpest 
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clI:n be brought. from Delhi to Peshawar and visit every village en route 
without our bemg able to stop its movement· that means the deliberatp. 
spread of dise~se from village to village. The o~ly measure as a department 
we .c~n ta~e IS to follow with our serum bottles; that in practice is the 
pPlutlOn with regard to control of contagious diseases in this country. 

41,307. You have no complaint against the serum with which you are 
supplied from MuktesarP-None. 

41,308. You are satisfied with that; it is the supply of serum from 
Muktesar that you are referring to at that point in your note?-Yes, that 
is one of the circumstances which makes the employment of sera and 
vaccines uneconomical in this country. One cannot expect sera and vaccines 
to be employed economically if people are allowed to spread tlisease openly. 
I regard the present position as regards disease control very unsound. 
In reply to. another question I referred to the peculiar local conditions in 
the Kangra district; when an outbreak of disease is reported from a par
ticular village we find that the only people who are willing to have their 
cattle inoculated are the people whose cattle are already infected; their 
next-door neighbourd will refuse to have· their cattle inoculated because 
none of their cattle happen to be victims; the result is that a·t anyone 
visit of the Veterinary Assistant he is allowed to inoculate only a small 
percentage of the total cattle of the village, being obliged to return 
frequently to the village whilst the disease persists. Such conditions clearly 
make the employment of serum uneconomical, because it means repeated 
use of serum under very nnsatisfactory conditions. 

41,309. Have you done much with the serum simultaneous method?-No, 
we have not; we have had to go rather slow as regards intr.oducing the 
serum simultaneous method into this Province; we are awaiting the results 
of that method in other Provinces. Another reason is that with our very 
limited staff we do not feel inclined to take it up at the moment. 

41,310. Does it require some special skill ?-No, it is not that, but we 
have so much other work on hand at the moment that it would be unwise 
to undertake anything further. 

41,311. There again, with a bigger staff you would be able to do so P
Yes; at the same time, we should proceed very cautiously on this particular 
work. 

41,312. On account of the risks P--On account of the risks involved in 
the method. 

41,813. Are those risks due to inefficient handling of material or what? 
-They are probably risks that you cannot al_ys provide for; for instance, 
one finds in different parts of India, the disease piroplasmosis in cattle. 
In the se~um simultaneous method you run the danger, when you are inject
ing virulent blood into the cattle for inoculation purposes, of also intro
ducing piroplasmosis and you may also have piroplasmosis as well as cocei· 
diosis appearing in the course of the reaction, these diseases being resuscitated 
in the inoculated animal. 

41814. Professor GaIlIgulee: Have you many cases like that?-We have n~t. 
yet ~opted the method in this Province, but we know that to be the experi
ence as regards the serum simultaneous method. ~r poli?y i.s to. hasten 
slowly with regard to this particular method of ImmUnisation III th,s 
Province. 

41,815. Sir Henry Lawrence: Would you tell us .wh~t your views are on 
the subject of putting cattle breeding under the V"etermary D~part~ent!
I propose to speak from my own experience of the cattle br~mg situatl?n 
situation in this Province. We feel that we have done 60met~mg subst~ntlal 
in the way of improving cattle breeding through an entlTely vetermary 
agency, and that we are from our very .trai~ing suited to take up cattle' 
breeding and to specialise in cattle breedmg if necessary. Wlren you get a, 
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veterinarian with agric:ult:nral experience, as m~st of us have, I thmk YOIl 

have got a pers.on ,,:ho·ls. likely to be the most sUItable to tackle the problem 
of cattle bre.edmg m th~s oountry, a problem which to my mind is largely 
conn~cted wIth cattle dl~e~se. One ~~ows that s~k breeding is seriously 
handICapped ~y su~h co~dltlOns as stel'll1ty,. shy breedmg, contagious abortion, 
long dry perIods m mIlch cattle, castratiOn of the unfit-conditions which 
the veterinarian is particularly qualified to deal with . 
. 41,316. Are the principles of animal husb~ndry taught in veterinary colleges 
m England?-Yes; a. man pro~rly tramed as a. veterinary surgeon is 
supposed to have acqUIred a particular knowledge wIth regard to inherited 
disease in animals; the only thing I claim for the veterinarian is that he 
is likely to be most sll:ited to undertake J:lrob!ems. ,?f cattle breeding in th\8 
country. I do not claIm that every vetermal'lan IS good at cattle breeding; 
I am speaking particularly with reference to conditions in this country. 

41,317. Sir Ganga Ram: Is animal husbandry part of the veterinary course 
at LahoreP-Yes. 

41,318. Silo Henry Lawrence: In other parts of the world where cattle 
breeding is carried on on a large soale, is it usually in the hands of 
veterinary officersP-No, but the conditions are so different; here if you 
bring together any number of cattle you are immediately faced with the 
problem of disease; you have disease around you on all sides; one's only 
claim for a veterinarian out here is that he is likely to be more of a dual 
purpose man, and particularly suited for conditions in this country. 

41,319. Do you think there is more disease in this country than in South 
Africa, for instance, or the ArgentineP-I think so; we have disease in 
abundance in this country. 

41,320. At oue time in the United States they introduced some Indian 
blood in order to make their cattle more immune against local disea.sesP
Yes. 

41,321. At that time rinderpest was very con:imon in Texas, for instanceP 
-Yes, we realise the value of our indigenous cattle in that they are more 
immune from the ordinary diseases .of this country. . 

41,322. Si'r Jame& MacKenna: What is the superior staff of your depart
mentP-Three Superintendants, one of the three Superintendents .has got 
to deal with the North~West Frontier Province in addition to North 
Punjab. 

41,323. Mr. Calvert: And DelhiP-Yes. Delhi Province is under the 
Punjab Ch~ Veterinary Department. 

41324. Sir James .1lucKellml: How many Deputy Superintendents are 
ther~P-We have five; of these, two have re<'6ntly been appointed; we were 
going on with three for some years past. 

41,325. How many districts have YOllP-There are 29 districts in the 
Punjab, and Delhi is an additional district. 

41,326. How do you divide up the Province amongst youP-We have 
divided it into the Northern circle, which includes the whole of the Rawl
pindi Revenue Division; the Central.C.ir.cle comprises one whole. Rev~nue 
Division and part of the J ullundur Dlvlslon; and the South PunJab Circle 
takes in the rest of the Punjab and Delhi Province. 

41,327. Which part do you take yourself as Chief SuperintendentP-:-Tbe 
Oentral Punjab; in addition, I hold general control over the whole PrOVlllce. 

41,328. Is the Veterinary College under the Chief SuperintendentP-No; 
it; is under the Director of Agriculture. 

4J,329. On page 137, with reference to the relationship which exists 
between the District Boards and dispensaries, I infer from your remarks 
that the local bodies provide the funds and you are responsible for the 
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m~na~ement; is that the position?-Yes. The District Boards provide the 
bulldlDgs, but they are largely supported by Government grants, this applies 
particularly to the poorer District Boards. 

41,330. Do IWt the Loool Boards take any interest in the administration? 
-.'Strictly, they have to. Before transferring a Veterinary. Assistant, we 
have got to consult the District Board. 

41,331. Professor Gangulee: What is your view with regard to the idea 
of a Central Cattle Bureau ?-The principal advantage will be to correlate 
information as regards the different breeds in India. It will help the 
Provinces in case one Province wants to use the cattle of another. 

41,332. In every Province they are going to have a Livestock Expert and 
under the existing arrangements their activities could not be co-ordinated 
without having a Central Cattle Bureau ?-I do not see how you could. 

41,333. Judging from the vast area that you have to serve you are rather 
under-staffed r-Yes; 

41,334. Some time back I think the Government of the Punjab sent a 
number of students to England for training; have they come back?-Yes, 
Bome have. 

41,335. Have they been appointed in your department?-I am afraid not 
all; some have been appointed. 

41,336. Sir Ganga Baln: Is there scope in this Province for private 
practice in this liner-Not very much: 

41,337. P·ra/e •• so?· Gang'l11ee: Ha,·e you any definite suggestion as to how 
the reporting agency can be improved?-It is a question that we ha,"e 
considered for many years. The present agency is the patwari. 

41,338. You make a suggestion here that lambardars and zaildars could 
give more active support if pressure was brought to bear upon them. 
What have you in mind when you say that pressure should be brought to 
bear upon th9lll ?-One knows the powers of a Deputy Commissioner in a 
district. The more interest he takes in these matters the more work can 
be d,one. 

41,339. You rightly emphasise the need of educating ~he people to the 
importance of control measures. Do you do any propaganda work?-Yes, 
but we depend mostly on the co-operative movement foOr propaganda. 
Hitherto we used to do our own propaganda. 

41,340. These co-operative societies go to the cattle f.airs and carryon 
propaganda r-yes. Of course· their job is to do propaganda and we are 
hoping that every member of a society is a potential propagandist. 

41,341. But do these propagandists have adequate knowledge in veterinary 
matters r-I think they have sufficient knowledge for discussions with the 
. villagers. . 

41,342. The cattle fairs are increasing in this Province?-Yes, very con· 
siderably. ", . 

41,343. Why is that so!'-It is probably due to the fact that. District 
Boards are anxiouB to supplement their incomes and this is one of the 
methods. 

41,344. These fairs are all organisedP-Yes, by the D.istrict Boards! and 
they add much to our difficulties. You can quite understand that disease 
is disseminated where cattle fairs are held indiscriminately. 

. 41,345. You have no Veterinary Research Institution in this Province, 
have youP-No, none. 

41,346. Therefore YOll are unable to carryon any research, even if you 
wishedr-Yes; with-th~ exception of what is being done at the Lahore 
Veterinary Oollega and in the Sohawa Laboratory. 
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41,347. A oertain amount of research is going on there in veterinary 
mattersP-Yes. 

41,348. A previous witness has told us about the supply of bulls to the 
District Boards. Could you give us an idea as to what is the agency for 
the distribution to < these BoardsP-According to our arrangements the 
District Boards form cattle sub-committees for each tehsil and periodically 
these put forward the requirements of their tehsils. We are the agency 
for collecting the applications from the villagers. The applications for 
bulls are put up before the tehsil sub-eommittees and their recommenda.
tions are laid before the District Board, at the time of the preparation of 
the District Board budget the purchase of bulls is decided on. -

41,349. They buy from you at a fixed prioeP-Yes, at Rs.250, a flat rate. 
41,350. And they distribute them among the zamindarsP-We are 

respor.sible for the distribution. 
41,351. How do you dispose of your bulls in the farm if the demand is 

not forthcoming from t.he District BoardP-Such a position has not arisen 
80 far; the demand is always there. 

41,352. I see you are in favour of legislation for the control of disease. 
Do you think it will be possible to set up the necessary organisation for 
enforcing such legislationP-It has got tp. be set up very slowly. The 
position from my point of view is that I have got to put forward our 
difficulties. I have to show under what difficulties we work in this country 
in dealing with the problem of I¥lntagious disease. 

41,353. Mr. Calt,ert: Is there a large introduction of contagi(J\ls disease 
from beyond the bordeI'6 of the ProvinccP-We generally consider there is; 
we generally blame particularly the bordering Indian States where little or 
no effective measures are taken against contagious diseases. 

41,354. Mr. Ka,mat: You have heard the previous witness Mr. Branford 
say, with reference to the unfit animals, that their number in villages may 
be roughly about 50 or 60 per cent.; that is, 50 or 60 per cent. of the 
animals in the Province may be rubbish. As a Veterinary Offioer, do you 
agree that the proportion of unfit animals may be 50 or 60 per oent. P-I 
fully agree <with that. 

41,355. Is that your general impression or have you gone into the ques
tion with reference to the figures of the cattle censusP-'l'hat is one's 
general impression. 

41,356. Probably you may not have studied the figures; but I will just 
put them before you in order that tho question may be further studied. 
The cattle census figures show that in 1923 in your Provinoe there were 
nearly fifteen million cattleP-Yes. 

41,357. Out of which the young stock total five millionsP-Yes. 
41,358. If you exclude the young stock there remain ten millions of adult 

cattleP-Yes. 
41,359. You know malebuff,aloes in this country are slaughtered; there ill 

no seontiment about itP-Yes. 
41,360. Now, if you exclude the figure for buffaloes and take into account 

merely the figure for bulls and cows, it comes to seven millionsP-Yes. 
41,361. 50 per oent. of that are useful and 00 per cent. only unfit; so we 

get to 3i millions as useless cattleP-Yes. 
41362. Now, this 3i millions out of a total of 15 million cattle comes 

to about one-fifth or 20 per cent. and not 60 per cent. P-I am afraid I do 
not follow your argument at all. 

41,363. You say that 60 per cent. of the total cattle are uselessP-I can 
talk only of this. Province. 
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41,364. Yes; if the total number of cattle in this Province is fifteen 
millions, according to your own showing, half of them or 7i millions must 
be useless?-They are not absolutely useless; they have all got a particular 
value in the internal economy of the Province. We do consider' that the 
breeding and rearing of such cattle are uneconomic to the people who bred 
them. 

41,365. You are using the term" useless" in that sense?-Yes, entirely. 
41,366. It is simply a question of what pays and what d~s not pay the 

breeder, that is allP-That is one's general impression of the cattle soon 
in. villages. . 

41,367. You will see the question as to what is the census of the useless 
cattle requires further and closer study rather than mere impressions P
Quite so. 

41,368. It may not be after all 50 per cent. of the total P-Quite so. 
Buffaloes can be entirely excluded from this category of useless cattle and 
my 50 per cent. estimate does not include them. 

41,369. Sir Gotnga Ram: You told us this morning that you could not 
double or treble your output for want of irrigable landP-Yes. 

41,370. We were told that there is a scheme for irrigating 6,000 acres j 
would you be able' to double the output if that scheme is carried out?-Yes j 
t.he scheme provides that. 

41,371. Would the increase be in direct proportion to the irrigated landP 
-Almost. At the moment there are so many acres under irrigation and 
so many under grazing. With a relatively small increase in the cultivable 
land we will be able to increase our output. 

41,372. The total area .being limited, it will reduce your grazing area P
Yes, but not to any appreciable extent. 

41,373. So it cannot be in direct proportionP-No, not strictly. 
41,374. Is the price of eerum retarding the zamindars from inoculating 

their cattle for rinderpestP-No, because in this Province the Government 
pays for the serum. 

41,375. Then why do not the zamindars make use' of the serum very 
freely?-So they do; in fact they make use of it eo much that we are not 
able to meet the demand. 

41,376. Do you .fully meet the demand?-No, on account of the big 
l'xpense. 

41,377. Do you advocate the reducing of the price of serum? . You know 
the Government of India is making a huge sum out of it?-Yesj all the 
time when the increases in prices were under discussion we opposed them, 
but they were IIIlways carried; I think they were increased for particular 
reasonli. 

41,378. Sir Tho'fTIIU Middleton: You told us that. your department last 
year succeeded in castrating a large number of 'bulls. At what .ages were 
the animals castrated ?-Betweensix months and two years. 

41,379. Sit: Ganga. Ram: Is it snrgicaJ. castration ?-No; it is the new 
Italian method. 

41,380. Sir Thomas MiddZeton: Did you castrate a large prop~rtioD 
between six months and one year?-Yes, quite a large proportion. 

41,381. Does it require a qualified Veterinary Surgeon to use this Italian. 
instrumentP-No. 

41,382. Could you increase your staff of castratorsP-We are doing that. 
41,383. You told us' that when you introduced bulls into the district you 

try if possible to get rid· of all the competitors P-Yes. 
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41,384. What happens in the case of the Brahmini bull?-I almost prefer 
not to tackle this particular question. I am afraid they do not come under 
our head of success in castration, but we do a certain number of them. 

41,385. Do they come under your compulsory castration?-There is no 
such thing as compulsory castration. 

41,386. So that they remain as competitorsP-Yes. 
41,387. Sir' Henry Lau,-rence: Are they a large number P-Pretty large 

for the country. 
41,388. Mr. Calvert: In the east, not in the westP-Yes, quite so. 
41,389. Sir Tho1TW:$ lIIkldleton: What general methods of inspection do you 

follow to ensure that the progeny of the selected bulls and cows are pro
perly !looked afterP-Under our system we have a network of hospitals; I 
think they number at the moment 217. Each Veterinary Assistant has got 
in his charge a certain number of bulls working in his particular part of 
the district and he is supposed to do regular inspections of them, he main
tains a register showing when he inspects these bulls and so on. These 
are examined by the other officers, the Deputy-Superintendents and Super
intendents. 

41,390. Supposing in a partiCUlar village the Inspector reports that a 
bull is serving over 50 per cent. of uneconomic animalsP-We have not 
yet been called upon to deal with such a situation but we might suggest 
to the District Boards that the bull be transferred. We have not got very 
mueh power; there are a lot of things which we could do if we had power 
to improve matters in this respect. 

41,391. Do the District Boards watch the state of affairs closelyP-We find 
that in the Biariana districts, including Hissar, Gurgaon and Rohtak, and 
a'lso in the Dhanni districts where we have concentrated on cattle ,breeding, 
the District Boards are beginning to take a very active interest in the 
question of cattle breeding. 

41,392. You claim, I think, that the Veterinary Officer's early training 
has specially suited him to the work of cattle ,breeding. Do you not put 
it rather highP What Veterinary College did you go toP-Dublin. We 
are up against this question of control and we want to know the reason 
why cattle breeding lIhould be taken away. The Veterinary Department 
would naturally want to know, if the authorities are dissatisfied with them, 
whether they 'have done something radically wrong which might warrant the 
change of policy. 

41,393. During your course at Dublin and elsewhere you do get a certain 
number of lectures on animal husbandry but that is after all quite a small 
part of your course. Your technical course occupies the greater part ot 
your time. Do students have opportunities at any of the veterinary colleges 
of seeing much of cattle in healthP-Yes, it is part of the training of n 
Veterinary Surgeon. to see cattle in health. 

41,394. There are not very many seen about the veterinary hospitals?
We are not entirely confined to the college during the four years' training; 
college facilities provide opportunities for students to see healthy cattle on 
farms as part of their training and those of us who have been brought up on 
farms ·have naturally had ample opportunities. 

41,395. You have pointed out the need for legislation and you are well 
aware of the difficulties. But yeu make one suggestion whi~h is that there 
should be power to stop the movement of cattle along the public roads. 
Supposing it were possible to enforce some regUlation preventing animals 
being driven along the public roads, would the result not be to send 
them off the roads right into the village tracks and to make things worse? 
-I do not think 110. . 
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41,396. There would be no possibility of enforcing a standstill"order in 
this country such as is enforced in Britain?-It would be impossible. 

41,397. I do not see that you would be much further forward if you had 
the public roads barred ?-My suggestion was that diseased animals should 
be prevented from leaving one village and going into another. I am not 
making any definite recommendation in this respect, but I am simply 
showing what the present position is with regard to the questjon of dealing 
with these diseases. 

41,398. I see your difficulty, but what I do not see is any method of 
enforcing a. standstill order !'-As I say, I am not making any recommenda
tions, but simply explaining to the Commission the present position. 

41,399. Sir James MacKenna: In Burma we can deal with cattle in 
that way. 

41,400. Sir Thoma, Middleton: Can you enforce it? 
41,401. Sir James MacKenna: Yes. 
41,402. Mr. Cal'llflf"t: In the Punjab oan you not oontrol the movement 

of cattle acr066 the bridges, etc. P-Yes, if we had the power we could. I 
am simply stating the position to show how hopelessly difficult the whole 
thing is. 

41,403. Uf". Roberts: Is there a Cattle Diseases Act in this Province such 
as there is in MadrasP--Certain diseases have been. notified, such as surra, 
glanders, dourine, epizootica, South African horse sickness and lympha.ngit;s 
in equines; we have got the power in certain districts to catch affected 
animals a.nd destroy them. 

41,404. Have you powers to stop fairs being held in the districts?-No, 
but the Director of Agriculture has got the ,power to recommend; I do 
not know if he has got the power to stop them. 

"41,405. As regards the question of breeding cattle, do you agree with 
the view that the main hindrance is the fact that cattle breeding does not 
pay, or is it your view that the main difficulty is the religious prejudice of 
the HindusP-I suppose there is a bit of both in it. If an industry does 
not pay, it naturally ceases to be a.ttractive to the people engaged in it. 

41,406. You would not go so far as to say that this is the main difficulty? 
-I suppose it is one of the main difficulties. 

41,407. IWith the spread of irrigation in the Punjab we shall within the 
next few years have about fifteen million acres, more or less, under irriga
tion, and that will be at the expense of the breeding tractsP-Yes. 

41,408. Is it your opinion that in future cattle breeding will have to be 
resorted to more and more in the cultivated areas?-No; up to the present 
time the resources of the cattle breeding tmcts have not been sufficiently 
organised. My own opinion. is that if the development of the present cattle 
breeding tracts was well organised they would supply the rest of the Punjab 
very well. 

41,409. Could you give us an idea as to what you mean by organisationP 
-Take districts like Rohtak, Hissarand Gurgaou; we would have an 
organisation in these districts such as the Remount Department provides 
in selected horse breeding districts; similarly we would have selecteel dis
tricts for cattle breeding. We would need to have .a. big castration cam
paign and also undertake the question of fodder provision in these trac~s. 
Insecurity of fodder is the principal difficulty in the way of progress In 

these tracts. 
41,410. Do you think the type of animale can be much improv~P-Yes, 

and 1 believe that Government can concentrate on the cattle breedmg tracts 
for the supply of their bulls and plough cattle for the rest of the Punjab. 
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41,411. You can produce them much cheaper here, can you not?-Yes. 
41,412. Sir Henry Lawrence: Would the cattle of this part of the Punjab· 

be suitable for the rest of the Punjab ?-No. Besides this cattle breeding. 
tract, we have also got <the Dhanni tract, which supplies the north of the 
Punja.b, down to districts like Sialkot. Then you have got the Rariana 
tract, which supplies all the south-eastern Punjab. 

41,413. And the two together can supply a greater part of the needs of 
the Punjab?-Yes; and there is the third tract, called the Hajjal area, for 
such districts as !lfooltan and Dera Ghazi Khan. 

41,414. Mr. Roberts: In answer to Sir Ganga Ram, you said that an 
increase in the irrigated area here would gi,e you material for increasing 
almost in proportion the number of animals turned out. Is it your idea in 
these breeding tracts that you can increase the number by increasing the· 
irrigated area?-Yes. 

41,415. I do not quite follow how in that case these districts can be in a 
better economic position than the other cultivated areas?-I think the 
average holding in these districts is larger than in the rest of the Province, 
and, as you know, the country is bwrani at the moment and the holdings 
are large. 

41.416. And the unirrigated areas must still be of no use except for cattle 
breeding?-Yes, quite suited for cattle rearing. 

41,417. You have no figures, I suppose, of the cost of rearing cattle?
We oan work that out on the farm book prices. The book valuation, 
showing the cost of the animals as they are brought up on the HiSliar farm, 
is fairly representative of what it would cost the ordinary zamindar to rear 
these cattle. 

41,418. W,ould you give us a definite note? You IlIpparently have 8 

definite idea in your mind that you can organise these tracts for giving us 
all the cattle that are required. Would it be possible to show more definitely 
than a-ppears in the note put forward how it is to be done?-If you reIl!d 
the note on cattle breeding in the Punjab, which is ·part of the Government 
memorandum, you will find that I specially recommended that the resources 
of the cattle breeding tracts should be developed, as I considered that to 
be the first step towards cattle improvement in the Punj-ab. You are 
likely to get the quickest and the best results from that method. 

41,419. lW.jth regard to your organisation of the district, your men, I take 
it, are attached to the veterinary hospitals everywhere?-Yes. 

41,420. Do you regard that IllS sufficiently mobile when big problems with 
regard to contagious diseases orop up ?-The great advantage of the 
veterinary hospital is that everyone knows where to find the hospital. With 
the itinerant system, you send your man out into the interior, and nobody 
knows where to find him when he is wanted. Our object is to increase the 
network of hospitals so as to include a workable area for each Veterin·ary 
Assistant. 

41,421. Sir Hem'y Lawrence: a·peaking of the necessity for provincial 
research, what particular diselllSes do you think require research a.t the 
present time !here ?;-T.a.ke the sheep question: we consider that between 80 
and 90 per cent. of the mortality amongst sheep is due to parasites, a.nd we 
feel that quite .8. lot could be done with regard to the prevention of such 
mortality. Then there are other local problems. 

41,422. Are you doing anything for camels?-Yes, 8. certain amount is 
being done at the Sohnwa iLaboratory. 

41,423. Rave you had a Camel" Expert at any time dealing with surra?
Yes. 
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41,424. Have you still got himP-No, he has retired; but we have got a 
Deputy Superintendent doing the job who was formerly working under 
him. 

41,425. How have you solved the question of surra in camels?--1We have 
not yet solved the question; it is still alive, and more work is necessary on 
that question. There is also immense scope for work as ·regards surra in 
horses. 

41,426. JIr. Kamat: I should like to ask you one question about the 
8y~Le~ prevailing in this Province witth regard to the relationship between 
DUltrlCt Local Boards and yOUl" department and also the Provincial Gov
ernment. You say the pay of the Veterinary Assistants is borne by the 
Provincial revenues?-Yes. 

41,427. And the District Local Boards pay only for the upkeep of the 
dispensaries ?-Yes. 

41,428. And as regards transfers and promotions?-That is done by the 
Provincial Government. 

41,429. Is this system working satisfactorily?-Yes. 

41,430. Rave you compared the system prevailing, say, in the United 
Provinces with your system ?-No, -but I have heard about their difficulties. 

41,43l. You think your system is better?-AB things are happening ill 
the Punjab, we are quite h~ppy with the present arrangements. 

41,432. You want that the District Local Boards should contribute It 

definite percentage of their revenues for the maintenance of your depart
ment ?-AB the department is responsible for cattle bre\lding, we feel that 
somet.hing definite should -be done by the District Boards in order that we 
may know beforehand what we can do towards replacing casualties occurring 
amongst our stud bulls. At the present moment our energy is dissipated 
in writing and re-writing to District Boards to provide funds. 

41,433. As a requisite of the success of this scheme you also maintain 
that Government should give, groants to supplement the percentage con
tribution made by the District Local Boards?-Yes. 

41434. Your point is that the Provincial Government should have control 
and'they should also give contributions?-Yes; the District Boards should 
be encouraged to maintain interest in the cattle breeding question by 
insisting on their bearing portion of the expenditure. 

(The witn6'Ss withdrew.) 

The Commission then adjourned till 10 a.m. on Monday, the 
28th February, 1927, at Lahore. 
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LAHORE. 

PRESENT: 
The ::\IARQUESS OF LINLITHGOW, D.L. (Chail'lnan). 

Sir HENRY STAVELEY LAWRENCE, 
K.C.S.I., I.C.S. 

Sir THOMAS :MIDDLETON, K.B.E., 
C.B. 

Rai Bahadur Sir GANGA RAM, KT., 
C.I.E., l\I.V.O. . 

Mr. C. A. BARRON, C.S.I., C.I.E., 
Mr. W. ROBERTS, B.Sc. 

Sir JAMES ::\!ACKENNA, KT., C.I.E, 
I.C.S. 

lIr. H. CALVERT, C.I.E., I.C.S. 
Professor N. GANGULEE. 
Mr .• B. S. KAMAT. 

C.V.O., I.C.S.} (Co-opted Members.) 

Mr. J. A. ::\IADAN, I.C.S.} (Joint Sec1'daries.) . 
Mr. F. W. :a. SMITH . 

. Mr. D. MILNE, C.LE., LA.S., Director of Agriculture, Punjab. 

Replies to the Questionnaire • 
. Qt'ESTION 2.-AGB.ICULTURAL EnucATION.-Agriculture is taught in-

(a) the Agricultural College, Lyallpur, which has been £he chief 
centre of agricultural education in the Province since 1909, and noW' 
.gives courses for the B.Sc.(Agri.) and M.Sc.(Agri.) degrees j also a 
number of nOll-University courses to meet various needs of the 
,(·ommunity. 

(b). the Khalsa. College, Amritsar, which since 1923 haa given a oourse 
for the first two years of the B.Sc.{Agri.) degree. 

(c) certain middle and high schools in the Province where it forms 
an optional subject. 

To give some idea. of the position of affairs in this Province, I will firs; 
.-give a brief history of the Punjab Agricultura.! College and Research In
stitute, the Khalsa College, Amritsar, .and agricultural education in schools 
in the Province. 

Agriculture in CoZleges.-The Punja.b Agricultural College and the 
.Research Institute was opened in 1909 a.t Lya.!lpur as already stated, and 
had chemical, botanical, entomological and other laboratories, library, 
herbarium, museum, etc. It cost about 4 lakhs of rupees. 'The students 

·wel'e boarded on the estate as they are at present. Twenty acres of land 
were set aside as a students' farm where students were made to groW' plots 
of different crops, .and do all connected operations with their own hands. 
Land was required for severa.! purposes connected with the opening of the 
Institution, and by then the Agricultura.! Experimental Farm was left 
with an area of 260 acres, of which 100 acres were for experimental and 
demonstration work-tbe remaining area was farmed by tenants. On j;hia 
experimental farm, the students studied the farm animals, were given 

. demonstrations with various indigenous and modern agricultural imple
ment-s, were kept in touch with the agricultural experiments carried out by 
the department and received training in agricultural operations too 
t'xtensive to be carried out. on their own plots. 

The Botanical Section which was started in 1907, when the Economic 
Botanist was appointed, had taken over 65 acres of land. On four acres of 
.this area a teaching collection of plants of biological and economic interest 

Mr. D. Milne. 
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was begun. Eight acres wer~ being put under fruit experiments; thirty 
acres were reserved for botaDlcal work on cottons and wheats and the re
ma~der for bota;'1~cal ~ork o~ other crops. Among other thing~ the students 
receIved here tUltlon lD ~rosslDg, selection, testing of varieties of crops and 
other 'Work connected wIth the evolution of improved types. 
Th~ Colleg~ ~egan its work with only a three years diploma course in 

Enghsh. ThIs Included a training in practical agriculture with theoretical 
and practical instruction in such sciences as are of direct assistance to 
farmers, i.e., Botany, Entomology, Chemistry, Physics, Veterinary Science, 
Land Revenue System of the Province, etc. The standard of education for 
entrance to the course was the University Matriculation Examination or its 
equivalent. Men who went successfully through the course were eligible 
for posts of Agricultural Assistants and such like in the Department as 
well as for employment on private farms. 

In 1910 a very small workshop was opened to facilitate repairs, etc., of 
apparatus required in the Institution, and from 1912-15 a. few lectures on 
agricultural engineering were sometimes -arranged for. 

In 1912 a dairy with twenty cows was started to enable the Professor of 
Agriculture to teach the students practical dairying as part of the diploma 
course. In the same year a six-months vernacular course of practical 
farming was opened for young men who wished to take such a course. 

In 1914 the three years Dipl'Ollla course was changed into a four-years 
Diploma course. divided into two parts. Part I extended over the first 
two years, and was devoted mainly to practical agriculture. It was a 
course complete in itself and qualified men for employment in the lower 
ranks of the Agricultural Department, or for farm managers on private 
estates, etc. A leaving certificate was given to those who left College at 
this stage. Part II of this oourse extended over the remaining two years 
and included the scientific training already mentioned. 

From 1915, on the appointment of an Agricultural Engineer to the
Department the students began to get a 'Very useful oourse in Agricultural 
Engineering including land surveying, handling of tools, working in wood 
and iron, the use of machinery, and other agricultural engineering matters 
with which modern farmers should be acquainted; also they are put ill 
touch with problen:.s connected with the evolution of improved implements, 
water lifts, tube wells, etc. 

In 1916 a Rural Economics oourse of one month's duration was started. 
It is attended by all rooruits to the Indian Oivil Service, Extra Assistant 
Commissioners, Canal Officers and Subordinates, staff of the Oo-operative 
Department, etc. The object of this course is to show these officers some
thing of the nature of the work that is being done at the Agricultural 
and Research Institute so that they might be able to direct farmers where 
they ~hould apply for help when in a particular difficulty; also that they 
JDJight be Detter able to assist the staff of the Agricultural Department 
with their district work, should they require their 'help. 

In 1917 the college waa affiliated to the Punjab University and the four 
years' Diploma course waa remodelled to form the present four years' course 
for the B.Sc. Degree in Agricult?re. After 9XP:Brience .wit~ the, four yea~s' 
Diploma course it was found adYlSable to make lDstru~tlo~ lD sCIence and lD 
practical agriculture go hand in hand as far as ~osslble In the new degree
course as it had done in the old three years' DIploma course. To enable 
us to cieet as far as staff and other facilities would permit, the wishes of 
those who ~annot, or do not desire to g~ through the Degree course, ,a two 
years' Leaving Certificate oourse was started. It was arranged that In the 
first year of this course the studentB should take the firs~ :rear claases of, the 
B.Sc. (Agri.) Degree, and in the second year they should JOlD II; cl~s spe'CiaJIy' 
arranged for them in which they would devote most of their tmle to the, 
study of practical agriculture. 



152 

In 1918 a vernacular course of one year's duration was started for certifi
cated teachers of the Education Department to enable them to teach agricul
ture in rural vernacular middle schools. 

In 1924 a course extending over It months for lohars (village blacksmiths), 
etc., was started. The instruction given includes oil engine driving, running 
l'epairs, maintenance of the simpler forms of improved implements, etc. 
ThE:' coUrse was started as it was found that the introduction of modern 
agricultural implements and machinery, including ploughs, reapers, harrows, 
sugar mills, oil engines, etc., etc., was being greatly hampered on account of 
dearth of men who understood them, and who could effect simple repairs. 

Short courses of dairying, practical agricultural, etc., have also been 
.arranged. 

At present the following courses are given at the College:-
(a) A four years' University course in English for the B.Sc. (Agri.) 

Degree. 
(b) A course in English of not less than It years for the 1\1.Sc. Degree 

in Agriculture. 
(c) A two years' certificate course in English. 
(d) A six months' vernacular course of practical training in 

agriculture. 
(e) A one-year course for certificated vernacular middle school teachers, 

to enable them to teach agriculture in those schools. 
(f) A short course in rural economy for newly joined members (If the 

Indian Civil SeTvice, Extra Assistant Oommissioners, Canal Officers and 
Subordinates, staff of the Oo-operative Department, etc. 

(g) A blacksmith class 01' It months' duration. 
(h) Other miscellaneous short courses for which there is a growing 

demand. 
The College Syllabus and University Calendar give further details of these 

-courses. 
With the gradual development of the courses of instruction, there have 

,been a.daitions and improvements to the laboratories and other parts of the 
Institute; for example, a new wing has been added to the Chemical Section; 
a. new workshop has been built and the Engineering Section has been greatly 
expanded. The Botanical area has been extended to 120 acres, and the 
Experimental Farm is now about 500 acres. There is accommodation now 
for 200 students in the College and, as will be seell from the statement on 
page 36, about 50 students are now admitted each year to the main course. 
Of the'Se, 86 seats are reserved for the Punjab, five for Indian States and nine 
for other Provinces. The North-West Frontier Province in the first place 
and Sind in the aecond have prior claims on the places reserved for other 
Provinces. Extensions to the College are greatly needed in many directions 
cand are being provided for in the five years' programme of development 
of the Department. The total expenses which students have to meet, 
inclusive of cost of living, College fees, etc., in the degree and leaving certi
ficate courses are about Rs.40 to Rs.50 per month, and the vernacular class 
about Rs.10 per month. 

The Khalsa College, Amritsar, as already stated (vide page 38) teaches 
.agriculture up to the first examination in agriculture, i.e., the first two 
years of the course for the Degree of B.Sc. in Agriculture. It is an Arts 
College, but is provided with a farm of 50 acres in extent on which practical 
agriculture is taught to the students. The scientific part of the course 
is taught in the College laboratories. The firat batch of about a dozen 
students of this institution sat for the first examination in Agriculture in 
April-Ma.y, 1925, and in April-May of the present year nine students sat 
for the same examination. The system of agricultural education in' Arts 
Colleges up to the stage of the first examination in agriculture has its 
drawbacks, however. 

J(r. D. Milne. 
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It is not possible to discuss this system fully here, but one or two points 
may be mentioned. One objection is that the students would have to 
proceed to another College to complete their studies for the agricultural 
degree, joining that College in the third year, a system which has been 
repeatedly tried and is now strongly condemned by many authorities on 
agricultural education. Again these Arts Colleges could only be a success 
if equipped with Professors of experience of tho agricultural needs of the 
Province and of the application of the different sciences to agricultural 
work; have suitable farms, laboratories, apparatus, herbarium, library, 
etc., and be kept in touch with current work by touring; by carrying on 
experiments on their farms, etc. If therefore each intermediate college 
must be equipped in this way to give a sound agricultural education, the cost 
to the country will be immense. 

Besides the question of cost, and still more important for the progrells 
of agricultural education, Agricultural Colleges with their staff of specialists 
and their superior equipment ought to be able to give a. far more efficient 
agricultural education than Intermediate Colleges. The establishment of a 
specialised college highly equipped for the teaching of agriculture and the!. 
increasing the number of such Colleges when necessary, is the line of develop
ment which has proved most economical and successful in other countrie, 
and this is the line of development which the Department advocates. 

There is also the question whether good courses in the general sciences 
connected with agriculture, such as Botany, Chemistry, Zoology, Physics, 
etc., should be given in the Intermediate Colleges, and thus shorten the 
course of agriculture at the Agricultural College. This is another matter 
and raises questions of considerable difficulty in the Punjab. For example, 
we find that the boys here must be three years at least at an Agricultural 
College, studying practical work and the application of science to agriculture, 
before they can get a good grounding in the subject. Therefore this WOuld 
mean a course for five years' study from the Matriculation stage, and would 
probably put an agricultural degree beyond the reach of the sons of ordinary 
farmers. 

As regarrls the popularity of the Agricultural College, Lyallpur, and the 
success of its students in finding employment we find, looking back on its 
history, that there were 400 applicants for entrance to its diploma course 
when it opened in 1909, that there was not a single applicant for admission 
in 1913, that 'in 1914 there were 58 and that the .number rose to over 
200 in 1917. 

The figures showing the number of applicants and admissions from 1917 
onwards are given below:-

Statement showing number of applications for admission to the English 
course (B.Sc. A.griculture degree and Le(Jll}ing Certi/ioate) in the A.gri. 
cultural Oollege, and numbers adlnitted during the past nine years. 

ApPLICATIONS. ADMISSIONS. 

Year. Agricul- I NOn-Agri-1 Agricul- I Non-Agri-I 
turist9. culturists. Total. turist •. I culturists. 

Total. 

1917 .. , 7M 1:.14 :.102 23 16 39 
1918 .. , 100 125 225 37 17 54 
1919 .. , 173 92 265 47 9 56 
1920 202 66 268 50 4 54 ... 
1921 151 77 228 45 9 54 ... 
1922 210 90 300 43 10 53 

'" 53 1923 151 29 180 48 5 .. , 
9 56 1924 .. , 83 25 108 47 

1925 108 32 140 i 50 : 14 64 ... 
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Th~ rush to get i~to the college when it opened was probably due not; to 
a bel~ef that .anyt~l.ng of practical value could be taught in a college to 
practIcal agnculturIsts, but largely to the expectation that successtul 
students would rapidly find their way into the various Provincial Services 
which deal with agricultural work. People were disappointed except in 
so far as the subordinate services of the Agricultural Department were 
concerned, and the drop in the number of applicants· followed. In the 
main, the numbers of applications which have been received from 191i 
onwards have followed the improvements made in the pay and prospectll 
of the members of the Subordinate Agricultural Service, and the number 
of subordinate posts in the Agricultural Department which became available. 

It will be seen from the statement above, however, that we ihave usually 
had far more applications for admission to the oollege than we have had 
facilities to take in. 

As regards employment, most of the students who have passed successfully 
through these courses have been taken into the service of the Agricultural 
Department; a few have gone into other Government Departments or to 
manage their OWII lands or the lands of others, and some have foulld 
employment elsewhere (vide page 54). 

};arly in the history of the College however we realised that it, and even 
the Agricultural Department, could not live long unless our graduatt18 
showed that they had learnt something of real money value there; 
consequently strenuous efforts were made when evolving courses in the 
various science subjects to work into each subject as much as possible of 
the application of the science to Punjab agricultural pl·oblems. 

TIle result of these efforts is, we are pleased to say, that men who ha.e 
gone succes~fully through a diploma or degree course are gradually gaining 
the confidence of the farmers 8.'l the years pass and are doing much to 
awaken the agricultural community to the value of a scientific agricultural 
ed Ilca tioll. 

We are now faeed with large de.elopments in the Agricultural Depart
ment a.nd this will attract more students to the college; also other 
departments the work of which is closely oonnected with agriculture are 
prepared to employ graduates tc> an increasing extent. The latter step 
must be an advantage to the Punjab where agriculture is the basis of all 
prosperity, but the most encouraging feature is an increasing demand from 
pri"ate farmers and others connected with agriculture for'the services of 
men trained in the Agricultural College. This is a compliment to the 
"nIne of the training given to students at the college, but the demand ill 
chiefly for those who have had some years' practical experience of farming 
after taking their degree or diploma. It would, however, be impracticabl0 
to lend a oonsiderable number of men already in Government ser"ice to 
landowners for long periods, and in order to help us to overcome this 
difficulty a scheme has been put f()rward to Government by which a number 
of students will be given, for a period of five years, an area of 75 acres 
of canal-irrigated land which they will farm under the supervision and 
tuition of the Agricultural Department. It is hoped that by the end of 
fiye years they will gain sufficient experience to .fit them for the posts 
just mentioned and will also have acquired suffiCIent confidence to take 
up farming on their own account. 

At present the best brains among the agricultural classes are being 
dl\'erted to professions more lucrative than agriculture, and it seems 
adyisable that every endeavour should be made to induce men to take an 
agricultural education. . 

The student!! for the courses given in the Agricultural College are drawn 
from all o\,er the Province and when tney leave the college they impart 
information of value to agriculturists with whom they come in contact. 
The result of this and the fact that farmers have pocketed extra pro6t\ 
in hard ('ash by using the Agricultural Department's seeds, implements, 

Mr. D. JIilne. 
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methods ~f culti:vation, &c.,. has heen the. creation among agriculturists 
of a desIre to ImprO'l'"e agrIculture. TheIr change of attitude in this 
?irection forcibly strikes anyone who attempted to get these men to adopt 
Improvements twenty years ago. In those days most people regarded the 
zamindar as a hopeless case, now zamindars are regarded as far from 
hopeless .• ~any za:mindars call for aid from the Agricultural Depar.tment; 
the .call IS IncreasIng day. hy day, and we cannot satisfy their demands. 
ObvIously, then, the AgrICultural Department has laid a 'l'"ery 'l'"aluable 
foundation, not only for its own work, but for other Departments, the 
work of which is connected with agriculture. It is extremely difficult, 
however, to get a measure of the money value of this to the Province. 

Agriculture in .<chools.-The question was taken up in earnest in 1917, 
and after discussion it was decided that special agricultural schools were 
not the best line of action as by joining such! a school all careers other than 
that of agricnlture would be definitely closed to the 'boys. Obviously the 
correct policy is to lelLve the final choice of a clLreer open to young people 
as long as possible. It was therefore decided to introduce agriculture as 
an optional subject in rural schools, and the vernacular TUnl middle schools 
were chosen as the most promising field of oper,ation. The work is caorried 
on chiefly in District Board schools subsidi~ed partly by the Eduoation 
Department and is supervised by the Education Depa:rtment with the help 
and advice of the Agricultural Department. 

Since 1918 senior vern8C1llar certificated teachers have been sent to 
Lyallpur Agricultural College f{1f" one yeaT's training in the course specially 
de~igned for that purpose, after which they tench the subject in the schools 
referred to 81bove. When employed on teac}Iing work these men are 
entitled to an allowance of Rs.10 per mensem each in addition to their' 
ordinary pay. Their work is inspected ,by an officer of the Edncation Depart
ment who holds the post of Assistant Inspector of Agriculture in schools 
and who has been through the old three years diploma course at Lyallpur. 
This officer has his headquarters at Lyallpur and works under the geileral 
direction of the Principal of the Agricultural College there, 

Up to the end of 1923 the school~ at which agriculture is taught were 
provided either with a school farm of three to five acres, or a school garden 
of at,out 1 acre area. The farms are usullilly equipped with bullocks, a set 
of agricultural implements, buildings for the storage of seeds and imple
ments and for the housing of bullocks etc. The estimated capital cost for 
starting one of these farms is Rs.3,500. [n the (Oase of tihese farms diffi
culties were met with, as the price of land rose greatly after the war and 
it was found impossible to purchase land at the sanctioned estimates, viz., 
Rs.250 an acre; it was not always easy to get suitable land in the vicinity 
of schools; people began to expect too much from agricultural teachers who 
had only one year's training in agriculture; tihere .'were often consider,able 
deficits in the ibudgets which District Boards found it difficult to moot, 
etc. In spite of these difficulties, however, the progress achieved was 
considerable though slow. At the close of the year Hl22-23 there were 44 
middle schoOils teaching agriculture. Four to six periods of, 40 to 40 
minutes each are given per week to the subject in these schools. ' 

A circula:r issued by the Director' of Public Instruction in September, 
1923, announced some important changes in the policy of agricultural 
education in schools. Among other "things it enoouraged the institution ~f 
8chool gardens up to a maximum of ! acre in area; Government to oontrl-, 
bute towards the initial expenditure on these up to a maximum of Rs.300 
per plot, and towards the net deficit on the working of a plot up to Ii 
maximum of Rs.30 per annum for a period of five years from tpe date of 
oommencing the work. " . . 

The result of the circular was that the number of schools teachmg agrI
culture rose 'by the end of ~he year 1925 from 44 to 67. Of these, 26 were 
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school farms of three acres or more, and 40 were school grurdens. In the 
past year (1926) the, number of vernacular middle schools where agriculture 
is taught has increased from 67 to SO. Albout 53 of these have sdbool 
gardens and 27 have school farms attached. Therefore the increase in the 
past year was practicaUy all in school gardens. The demand for school 
gardens is rapidly increasing, and District Boards which were previously 
apathetic are now keen to start agricultural education 'by means of these. 

School gardens aTe more populax: than school farms for many reasons. 
For example, their initial cost is about one-tenth the cost of a school farm, 
and there can be no great annual deficit in the accounts. Suitable land 
is more easily secured, and the teacher can give farmers a great deal of 
information rega.rding ilhe principles underlying the various farm opera.
tions, plants and how they live, crop and cattle pests, etc., etc., while 
they 'are not exposed to competition with farmers as regards farm manage
ment--a subject at which the farmer has had many years' experience, and 
at which the teadber with one year's training in agriculture is not able 
to hold his own as a rule. It is considered that the teaching of agriculture 
in dools is of great importa.noo as it reaches masses of people who never 
attain the matriculation standard, and creates in them a thirst for further 
knowledge ·and a desire for agricultural improvement. From a state
ment sent to me Iby the Assistant Inspector of Agriculture in schools, 
it appears that this year out of an approximate total of 8,700 boys who 
attended the middle cl.asses in schools where agriculture is taught some 
6,600 are taking agriculture, Considering that agriculture is an optional 
subject, I think this is a most excellpnt record and a cOIH'incing proof of 
the popularity of the subject. 

There are also a few high school centres at which agriculture is taught. 
These centres are maintained by Government. In ·addition to this, agri
culture is now taught at a few private sclhools. 

The one year course in the Punjrub Agricultural College which qualifies 
sPllior vernacular certificated teachers to teach agricultll!re in m~ddle 
schools is attended by 32 teachers this year. The number of teachers who 
receive this training will doubtlessly increase with the increrusing demand 
for agrioultuTal instruction in rural vern'acular middle and other schools, 
and arrangements for the training can 'be made at Lyallpur. 

I will now make a few remarks regarding the specific points raised in 
question No.2. 

(i) The supply of teachers is reasonably sufficient for present needs. A 
Fruit Specialist, a Fodder Specialist, a Bacteriologist and a Cerealist 
who have recently been recruited, will each give to students a number of 
lectures on the particular pilece of work on which he is engaged; also 
further Specialists which it is proposed to recruit will do the same. 
This should tend to raise the standard of instruction given at the College. 

Additions ara being made to the buildings of the Punjab Agricultural 
College Lyallpur, as required. With the increased number of admissions 
to the' College, the hostel and teaching ~ommodation in the. Ins~itute 
is taxed to the very uttermost at many pomts. To ease t~e SituatIOn a 
new winO' for teaching purposes was added to the Chemical Block of 
buildings'" only last year, and additions have just been made to the Court 
of Wards Block of the hostel. Also the building of a new hostel has been 
started to aCCommodate an additional 120 students and oth~r extensions 
to the institution are in hand which will help to increase the working 
accommodation; for example, the building of tbe eastern wi~g to ,the 
Chemical Section "hich will accommodate research workers Will relieve 
congestion in the central ~Ol·t~on of that section, and. the ~uilding of ~he 
much needed insectary, which IS about to be started, wIll relieve congestlOn 
considerably in the Entomological Section. 

Mr. D. Milne. 
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(ii) I consider that the Lyallpur Agricu]tural College should ·he developed 
~ great d~al hefore another institution for higher agricultural education 
IS .ope?ed In any other part of the province. Important reasons for holding 
thIs view ~re that the facilities for giving practical and higher education 
are expe.nslve, and that much more value can he got out of one institution 
well eqUipped than out of a number of scattered institutions on which the 
same amount of money has been expended. 

(iii) Yes. . 
(iv) At the Punjab Agricultural College there are always more applicants 

than can be admitted vide statement on page 153. A]so the number of 
boys taking agriculture in schools is good vide page 156. 

(v) I think that the main inCentive which induces young bois to study 
agriculture in schools is that it is a subject which they know something 
about, and that it provides a relaxation from the study of reading, writing 
and arithmetic which are to them more irksome subjects. 

As regards lads who enter the Agricu]tural College, the main inducement 
is Government service in one Department or another. Incentives which I 
fee] will arise are employment in private service in this provinCe, in Indian 
States, &c., &c., I feel also that the increased profits which advanced 
farmers are getting from their lands will soon create a desire for higher 
agricultural education in the minds of young lads in order to develop their 
own estates. Most of the men who have taken a Degree, a Dip]oma or a 
Leaving Certificate have so far been employed by the Agricu]tural Depart
ment 'ilUt agricultural education is of a value in all Government Depart
ments which deal with agriculture. This is heing realised as shown liy 
the following resolution passed at a meeting of the Provincial Board of 
Agricu]ture held in the Punjab Government Civil Secreta.riat on 1st August, 
1924:-

(a) That, for direct recruitment to the posts of Zilladal's in the Irri
gation Department, candidates must possess at least the leaving certi
ficate of the Punjab Agricultural College. 

(b) For direct recruitment to the posts of Sub-Inspectors in· the 
Co-operatiye Department preference should be given to men who possess 
a.t least tho leaving Certificates of the Punjab Agricultural CoIIege. 

Similarly, for direct recruitment to posts of Inspectors in the Co-opera
tive Department preference should he given to men who hold the B.Sc. 
-degree in Agriculture. 

(c) That, for posts in the Revenue Department and for appointments 
as Estate Managers, candidates with agricultura] education should he 
given preference. 

(vi) Yes. It is important that this should be so. Lads hrought up on 
a farm understand the problems and difficulties of farmers in a way 
which is hardly possible for young men who have not had that experienCe. 
Consequently they have more sympathy with farmers in their difficulties 
and are less likely to misapply what they Iea.rn at an Agricu]tura] College. 
Such misapplications do much harm as they give farmers occasion to scoff 
~t the whole subject of scientific agriculture. 

Again farmers are far more disposed to listen to the adviCe of a. man 
'Whom they know has gone through the mill, than. to one who ~ai; not. 

In my opinion an important factor in the success achieved ~y o~r 
demonstration and propaganda work in the districts of this provmce IS 
the fact that the Agricultural Assistants who are in immediate charge 
of that work have been mostly drawn from the ranks of the ~idd]~]~ 
farmer, and consequently have the qualification just mentioned 1U additIOn 
to a sound training at the LyaIIpur Agricu]tura] College. 

(vii) At present students enter the Punjab Agricultural Co]]ege at the 
lIIatriculation stage and go through a four years' course for the degree 
of B.Sc. (Agri.). There is a complaint that the standard of knowledge of 
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English which the st.udents possess when entering the Agricultural College 
is too low; theref~re the question is under consideration, of raising the 
standard of entrance to ~he F .Sc. stage and then giving a three years' 
course for the B.Sc. Degree in agriculture. If this change is made the 
English, Mathematic's, and Elementary Science would be taught in Inter
mediate Oolleges, and the applied Sciences would be taught in the Agri
cultural College. An advantage would 'be that the bovs would come into 
the Agricultural College at a stage when they could "understand lectures 
more easily but as t~e English taught in the Agricultural College during 
the present fours years' Degree course is the same as i!\ taught in the F.A. 
and F.Sc. courses of the Punjab University-poetry only being omitted
they would be taught the same amount of English . 
. A disadvantage however, would be that the lads will have three years' 

training only in practical agriculture instead of four as at present. This 
is a point of some importance in a country like India where labour is apt 
to be looked down upon. Another disadvantage in the proposal, is that 
a farmer will have to educate his son for five years after the matriculation 
stage, instead of for four as at present in order to give him a B.Sc. Degree. 
This will tend to raise a high class agricultural education beyond the reach 
of the ordinary farmer and to me this appears a matter of great importance. 

To overcome the difficulty there is a proposal to institute a number of 
scholarships for farmers' sons of real ability. 

If the standard of entrance to the College is raised the course will have 
to be radically readjusted. The whole' question is being looked into. 

I may also mention here that I am keen to see the introduction of a 
number of short courses on special subject.;; for men already engaged on 
farming or work connected with it. 

(viii) Kindly see my above note on agricultural education in school~ 
(page 155). 

(ix) I give below a summary of particulars re the boys who have passed 
out of the Punjab Agricultural College, Lyallpur, since 1912. 
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(x) For this purpose it is essential to show how farming can be made 

a more remunerative business, and how a farmer's life can be made less 
of a drudgery. An important factor in this will be the spread of agricultural 
education which will teach farmers how they can develop their estates to 
the best possible limit, combined with' the research and demonstration work 
done by the Agricultural and allied Departments, the improvement.;; iu 
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irrigation a.nd transport facilities, the means of communications, &c., &c., 
which are taking place in this Province. 

(xi) Yes. A number· of specialists have been added to the staff of the 
department recently; also an M.Sc. degree has been established, and a 
scheme to give students further practical training in agriculture after 
going through their Degree course is under consideration,-(vide my general 
note above on agricultural education in colleges (page 150.» 

QUESTION 3.-DEMONSTRATION AND POOPAGANDA.-(a) For. field and demon
stration work the Province is divided into five circles with farms as shown 
bclow:- . 

Circle. 

1. Hansi 

2. Gurdaspur .•. 

3. Lyallpur '" 

4. Montgomery 

Districts. 

Hissar, Gurgaon, Roh
tak,Karnal, Ambala, 
l'erozepore and 
Delhi Province. 

Gurdaspur, Amritsar, 
Sialkot, Gujranwala, 
Rawalpindi,Jbelum, 
Attock, Gl1jrat, 
Shahpur, Simla, 
Ludhiana, Hosbiar
pur, Jullundur, 
Kangra, and the 
Lahore Tahsil of 
tbe Lahore District. 

Lyallpur, Jhang and 
Sheikhupura. 

Montgomery, lIIultan 
(tbat portion in
cluding Lower Bari 
Doab Canal Colony 
and the perennial 
area of tbe Nili 
Bar), Labore (tbat 
portion known as the 
Chunian Colony). 

Farms. 

Hansi Agricultural Experi
mental Farm. 

Robtak District Board 
Demollstration Farm. 

Jallalabad E8tate Demons
tration Farm (Ferozepore 
District. 

Guru Har Sahai Estate 
Demonstration Farm (Fe
rozepore District). 

Gurdaspur Agricultural Ex· 
perilllental Farm. 

Sargodba Experimental and 
Seed Farm. 

Cbillianwala Seed Farm (Dis
trict Gujrat). 

Beas Government Demons
tration Farm (Amritsar 
District). 

(lujrat Government Demons
tration Farm. 

J ullundl1r District Board 
Demonstration Farm .. 

Sialkot District Board De
monstration Farm. 

Khalsa College Demonstra· 
tion Farm, Amritsar. 

Ludbiana District Board 
Demonstration Farm. 

LyaUpur Agricultnral Experi. 
mental Farm. 

Students' Farm 
Risalewala Cotton Research 

Farm. 
Botanical Section Experi_ 

mental Area. 
Risalewala Seed Farm 
Montgomery Seed Farm .. , 
Raewind (District Lahore) 

District Board Demonstra
tion Farm. 

Kahuta (Bara Farm) , .• 
Sbergarh (District Mont

gomery) Seed Farm. 

.o\.rea 
in 

: acres. 

589 

40 

100 

52 

161 

500 

250 

43 

50 

50 

50 

50 

54 

671 

78 
200 

120 

R78 
250 
46 

558 
275 



Circle. 

5. Multan 

l60 

. Districts. 

Mnltan (less Lower 
Bari Doab Canal 
Colony and tbe 
perennial portion of 
tbe Nili Bar), Mian
wali, Dera Ghazi 
Khan and Muzaffar
garh. 

Farms. 

I 
Area 

in 
Acres. 

In addition to these farms there are the following three grantee farms 
connected with problems of general agriculture:-

Name of farm. 

1. ConviIlepur farm, 
Montgomery. 

2. British Cotton Grow· 
ing Association, 
Kbanewal. 

3. S. J ogendra Singh'b 
farm, Iq bill nagar 
(District Montgo
mery). 

Year 
given. 

October, 
1915. 

August, 
1920. 

December, 
1915. 

Area in 
acres. 

3,000 

7,500 

2,000 

Purpose for which lea~e given. 

For growing pure seeds of cotton 
and wheat. 

For growing pure seed of cotton 
and assisting marketing of 
improved varieties. 

To collect data on how far steam 
cultivation can be economically 
employed in the Punjab and to 
grow and multiply cotton and 
such other seeds as the Depart
ment may wi.h. 

There are also two co-operative and a few private farms which lire run 
under the advice of the Department of Agriculture. 

A map showing the locations of Government and other farms is attached.· 
-On the experimental farms work in connection with the testing of the 

relative merits of different types of crops, seed selection, evolution and 
testing of new implements, researches in connection with rotations, work 
on the efficacy of manures, &c., &c., is carried out. The main function 
of the demonstration farms is to demonstrate convincingly what seeds, 
implements, methods of cultivation, &c., &c., are the most profitable for 
the locality. Seed farms are chiefly for the multiplication of pure seeds, 
but a good deal of testing and demonstration work is also done on them. 

All these farms are open to visitors. They are shown round in parties 
and the work in progress is· explained to them. Also demonstrations of 
improved implements are given and the handling and adjustment of these 
are explained to those who desire this. 

The grantee farms have been a great help to the department. The 
Convillepur farm has not only multiplied the department's improved ·seed~, 
kept them pure, provided records of comparative outturns, &c., but. has 
also shown that yields of crops well above the average of the ProvlllC6, 
and good profits, can be got from very mediocre land when farmed on 
modern and strictly commercial lines. 

On the farm of the Hon'ble Sardar Jogendra Singh at Iqbalnagar 
detailed records of the costs of power cultivation h8;ve been kept which 
are of great value to the department in conne('tion with advising people 
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thinking of embarking on power cultivation for their lands. Two points 
that have been brought out clearly on this farm are, that power cultivation 
without the means to interculture crops gives very unsatisfactory results, 
and that with interculture the yields are very greatly enhanced. 

The British Cotton Growing Association farm at, Kha.newal is aiso 
fulfilling the very important purpose for which it was established, and 
has demonstrated that improved methods of agriculture on good land will 
give yields and profits far in excess of those now got bv farmers in the 
locality. • 
• Demonstrations on the lands of ordinary farmers were early found to be 
an excellent means of convincing farmers of the value of improved seeds, 
implements, methods of cultivation, &c., &c. If a new type of seed is 
to be tried, a field of as uniform land as possible is selected, and divided 
into two or more plots, alternate plots are sown with the new type of seed 
and the others with the local seed. All the plots get the same treatment 
as far as posslble, and comparative results are got in due course. The 
facts that the test has been made on the farmer's own field and that he 
has performed all the agricultural opera.tions connected with the te~t 
himself, do more to convince him than anything else we .have tried. Such 
plots are findin~ great favour with farmers and we now have nearly 300 
of them. This lS all that our present staff can supervise. 

For many years now we have had itinerary demonstration parties who 
have done very good work. In such cases an Agricultural Assistant or 
R mukaddam has a set of improved implements which are carried on a 
cart from village to village, demonstrating the working of these implements 
by tilling plots of farmers' lands. The use, handling and adjustment of 
these implements is explained to the people at the same time. 

In order to popularise improved implements the department gives out· a 
number of these to farmers who wish to try them, and these may be left 
with the farmers for a season, who buy them at the end oil' the trial. 

Concentration work in villages has also been in progress for the past 
four years. In these cases special attention is paid to certain villages with 
a view to completely modernising their agriculture. Obviously much more 
can be achieved if a whole village adopts the same seeds and methods 
than can be achieved where only scattered holdings do 80, and the object 
of this work is to make these villages examples to others of what can be 
done in the way of improving their agriculture. This work requires extra. 
staff, of course, but wherever the department has been able to afford 
staff to deal with the work, the progress has been extremely satisfactory. 

The Co-operative Department has organised "better-farming" societies. 
A soC'iety of this sort is composed of a number of zamindars who undertake 
to farm their lands strictly in accordance with the advice of the Agricultural 
Department, including the use of improved implements, seeds, &c. There 
are about thirty of these societies in existence at present. 

The Agricultural Department carries out measures for the control of 
crop pests as far as .staff will permit and gives demonstrations of these in 
farmers' fields and gardens. They include methods of spraying, the supply 
of rotton boll-worm parasite boxes, rat extermination work, etc. . 

011 oC<'asions where large numbers of farmers meet, such as at cattle fairs, 
etc., demonstrations of improved implements are given, and improved seeds 
and other produce are exhibited. These are accompanied by short lectures 
illustrated by magic lantern views. Ploughing matches are held on these 
occasions, where the District Boards concerned oHer prizes. In sucli com
petitions ploughs and other improved implements are often given as prizes 
by firms who sell agricultural implements. The first ploughing match open 
to a whole Oivil Division was held at Palwal in Gu-rgaon district of the 
Ambala Division last winter in conjunction with the District Board Cattle 
Fair. Prizes to the 'value of &.600 and contributions towards the expensep 
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of competitors were given by Government; the Railway Companies oon
oerned gave conce~ions ~n the railway f.reight of competitors' bullocks; the 
District Board, Gurgaon, contributed 'to the expenses, a.nd made mcst of 
the necessaryarra.ngements, etc. Competition was keen a.nd. the work 
good. It is proposed to extend these ploughing matches as far as possible., 
as such competitions a.re valuable a.ids in .popularising improved ~mplements, 
and convincing zamindars of their capacity to handle them. 

The department also distributes printed leaflets on subjects of agricul
tural interest, and tmce a year it publishes a departmental magazine 
entitled "Seasonal Notes." These &re all published in English and 
the vernacular. 

A travelling cinema had just been fitted up and it is proposed that this 
shall tour throughout 0 the districts, screening improved methods of agricul
ture used in India. ·and elsewhere. We are also preparing lantern slides of 
educative value to agriculturists, and a set of these will be given to the 
agricultural staff in each district. That staff will exhibit these slides and 
deliver explanatory.lectures at schools a.nd gatherings of farmers. 

Agricultural associations are now 11 in number. These are being found 
to be increasingly useful as the interest taken in agricultural matters is 
sharpening. They keep the department in touch with the local needs of 
of multiplying improved seeds, demonstration and propaganda. 

There are also a Provincial Cotton Committee and a Provincial Board 
of Agriculture which deal with questions of wider interest. 

The spread of agricultural education and the fact that farmers have 
p.ocketed large 'Profits in hard cash from one or other of the many lines of 
work taken up by the Agricultural Department has opened the minds of 
the agricultural oommunity to the possibilities of increasing the income 
from their lands, and has created °a demand for help which the present 
staff is quite unable to meet. The measures described above function as a 
whole. The Deputy Directors now find their circles too large, and they 
have not nearly enough staff to handle the district work that flows in upon 
them. To help them in this respect, it is proposed in the five years' pre>
gramme of development of the department that there should be eight in 
place of five circles in the Province, with the following staff:-

One Deputy Director of Agriculture and two Extra Assistant 
Directors of Agriculture for e&Ch circle. 

One Agricultural Assistant and two mukaddams for each tahsil. 

As regards the f&rms, it is proposed to have a 500 acres farm at the head
quarters of each circle in the next five years. It is also proposed to have 
a district farm of 100 acres at the the headquarters of every district wher~ 
there is ·no experimentsl farm, and the further development of small farms 
in looalities not otherwise provided for is under conmderation. 

QUESTION S.-DEMONSTRATION AND PROPAGANDA.-{b) The number of farms 
and staff on district work are to be greatly increased and the methods 
of propaganda referred 0 to above will be developed and improved 
as time goes on to fit the advancing capacities and demands of 
farmers. I have recently issued orders to Deputy Directors of AgTiculture 
to make the plots on their experimental and demonstration farms in long 
narrow strips of five to ten yards wide as a rule, and at least five times as 
long as broad with a standard variety in similar strips on either side. 
Each test is to consist of oat least three strips of the variety to be tested 
with a standard plot on either side of each, and as many more repetitions 
as possible. A sketch plan is to acoomplllllY the report on each experiment 
showing positions of wa.ter channels, shelter hedges, or other sheltering 
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obstacles, roads and anything else likely to affect the experiment. Notes 
will be given regarding the quality and evenness of the land in the test 
plou;, the cultivation and irrigation given, the character of the seasons, 
and anything elR(' which might affect the outturn or quality of the crop 
got. 

For ~ottoJ\8 the attached form is to be filled ue. I am a.lso pressing for 
the sn me methods to be employed on demonstration plots on ordinary 
farmers' lands. The idea is to increase the severity of these tests. To 
layout plots in this way naturally entails a considerable amount of. extra 
lahour, but I do not anticipate much difficulty in getting f-armers to adopt 
these, as they have already fingered substantially increased profits by 
accepting varieties of crvps recommended by the Agricultural Department, 
Dnd are becoming keen to make their tesu; as severe as possible in order to 
g"t definite information as rega.rds the value of the improvement offered. 
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RAINFALL. CONDITIONS PICKINGS; OUTTURN. OF PLANTS. 

Variety Bed Propor- Dates 
Square Plot at'ea tion of Cultiva· of Per General of Dumber. number. in lengtb tion. irriga- Amounts Height Quantity Actual Actual remarks. 

cotton. cent. of 

I 
acres. breadth. tion. Datel. in stand of of Dates. picked from per 

inches. plant. plant. kapa •• plot. acre. 

! 

I I 

, 

I I 
I I 
I i I 

i I I 

I 

I 
! 

I I I 

I 

I 
! 

I I ; 

I I 

I 
I 
I 

NOTF:.-To get tbe per cent. stand of plants estimate the numbers of plants required to fill the blank spaces on the plot and deduct 
from the ideal number of plants for a plot of that size. 

Experience bas shown tbat very useful results have been got by this method and that it is preferable to counting the total number of 
plants in the plot and then comparing that with the ideal number. ' 

2. If the beights of tbe plant in a bed vary greatly, the proportional areas under the different heights of plants should be shown. For 
example, ! of area 4! f~t high and i of area 3 fcet bigh. 

3. A plan of the area showing sizes and shapes of beds, positions of shelters, water channels, etc., must accompany this statement. 
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Demonstration afld Propaganda.-(c) ,We have no trouble in induoing 
cultivators to f1Coept our advice 

(d) Kindly see (0) above. 
QUIISTION 4.-A..vHlNlSTRATIoN.-(a) It is extremely useful for 

specialists working on the same subject in the various' Provinces to meet 
and discuss their problems. This should take place more often than at 
present. By such meetings and discussion workers can ,?ften reduce the 
difficulties which they have to face, and greatly accelerate progress of their 
work. Their meetings also tend to co-ordination of the work. The 
sectional meetings held at Pusa serve this purpose, and such meetings might 
be instituted for all major subjects, and be held annually. They might be 
held not only at Pusa, but at any suitable centre in India where tihe sort 
of work under oonsideration is carried on. The place of meeting might be 
varied from year to year, so that the various members of the sectional 
meetings would see the work done by other men working on the same 
problems. ThiA is a matter of great assistance to workers. 

The Central Gavernment could help Provincial Governments by having a 
bureau of information on the various important crops in India. 

If any arrangement could be made between the Central Government and 
tihe Provinces whereby capable and trained experts could be available for 
work in a Province when required, it would be an advantage. :This has 
been done in the past in some cases, for example, Dr. Annett worked as 
Agricultural Chemist in the Punjab from April 15th, 1912, to November 
18th, 1912, and Mr. Grove worked on Entomological work in the Province 
from 30th January, 1914, to 26th April, 1915. Before the Reforms were 
introduced Pusa used to keep a staff of supernumerary officers under 
training who were available for work in the Provinces when needed there. 
This was an extremely useful arrangement as Provinces got trained men 
capable of taking up independent work. 

The Provinces have benefited greatly by original research carried out 
II.t Pusa in the past, the results of which have been published in their 
various publications. I feel that there is room for expansion of the re
search work that may be undertaken at Pusa even with. the expansion, 
which have taken place, or are contemplated in Provinces. To my mind 
there is no harm in two ilLStitutions working on the same problem. Indeed 
this state of affairs is often of the greatest assistance, as the one checks 
the work of the other and makes each more careful regarding the accuracy 
of the work done; also even if two men are working on the same problem, 
the work will take a bias according to the particular inclination of each 
worker and few problems are taken up which do not become so wide that 
one researcher beoomes unable to tackle all its 'USeful phases. It must not 
be forgotten that India is a Continent and that the Provinces are as big 
as some countries; for example, the Punjab is larger than the whole of 
Britain. In many problems there are grea.t advantages in working them 
out on the spot, as local conditions often play a very important part in 
them. For example, a particular cotton may do very well in one Province, 
but may not grow at all well in another; a wheat may be suitable for one 
Province but not for another, and so on and so on. Indeed we find that 
a particular type of I)otton, wheat or other crop may be useful for one 
part of a Province and not for another. Similarly pests and diseases of 
crops are susceptible to local conditions. In my opinion facilities for 
research work in more than one centre in every Province will be gradually 
provided to meet the increasing demand for these. 

The Central Government could take a more active part in sooh matters 
as the export and import duty on agricultural produce, trade relationships 
with other countries, protection of India from infection by plant and cattle 
diseases, etc., etc. 

(b) See (a) above. Such an officer would be deputed by the Central 
Government to serve under the Local Gavernment ooncerned, and should 
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be controlled by that Local Government while he serves in the Province. 
Any major problem in a Province--botanical, chemical, zoological, etc., 
etc., can be put· under an officer deputed to the Province by the Central 
Government. As the work would only be of a temporary nature it seems 
to me that only a very limited number of researchers could be kept by 
the Central Government for this purpose. 

(c) Both the Agricultural and Veterinary Departments have done very 
good work (vide their annual reports) but extensive developments are re
quired and are being arranged for (vide the five years programme of 
development). 1.'he question of recruitment of a large number of men to 
the staff has now to be faced, and properly qualified men are essential if 
progress is to be made. It is recognised the world over that it is of 
extreme importance to fill research posts with men of the highest possible 
qualifications and how to secure such men is a problem which would well 
repay consideration. 

(ii) The Railway authorities have a programme of development which 
they will doubtlessly lay before the Commission. 

(iii) Similarly the Secretary of the Communications Board will be able 
to lay the extensive programme of developments of communications by 
road I~nd feeder railways, proposed for the province. 

(iv) At present the Meteorological Department keeps the following 
records:-

(a) Daily humidities of the a1:imosphere at 8 a.m. 
(b) Daily wind velocities and directions at 8 a.m. 
(c) Daily maximum and minimum temperatures, and 
(d) Daily rainfalls at the following stations in the Province:-

(1) Hissar, 
(2) Ambala, 
(3) Ludhiana, 
(4) Lahore, 
(5) Sialkot, 
(6) Rawalpindi, 
(7) Khushab, 
(8) Lyallpur, 
(9) Montgomery, and 

(10) Multan. 
The data collected are extremely ueeful, but the sudden and severe 

reduction in the yield of the cotton crop this year impressed on me the 
neeessity for more close meteorological records being kept at representative 
stations. 

A summary of the information which has so far reached me from my 
staff regarding the cotton troubles referred' to above show that the reduc
tion in yield was caused roughly as follows:-

American cotton prices reached the unprecedented maximum of Rs.28 
per maund (82 ~ Ihs.) of kapal, and the deshis Rs.20 in the year 1924. No 
crop that the farmer grew, paid him so well; therefore every endeavour 
was made by farmers to grO'W as large an area of cotton as possible in 
1925-26 bllt prices fell rapidly until in the past summer they reached 
Rs.8 per maund for American and Rs.7 for de,hi,. In September-October 
when farmers needed irrigation water to prepare land for sowing tori a and 
wheats, wheat grain was selling at Rs.5 per maund approximately and toria 
at about Rs.8 approximately. Therefore they were better paying crops 
than cotton, and farmers naturally put less irrigation water on to their 
rotton crop. than they did for preparing their land for toria and wheat. 
Except in the more rainy parts of the Province, the cotton crop looked a 
bumper one till the first week of October when dry winds blew from the 
south-west and did great damage by desiccation of the cotton plants, tlhe 
damage being greatest wherever the fields were not well watered and were 
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unsheltered from these dry winds. In the wetter parts of the Province 
considerable damage had been done to deshi cotton by rains in August 
and September. , 

It is a matter of considerable importance to the agricultural commuJl.ity 
that such happenings be diagnosed correctly, and to investigate the cause 
properly, we ought to have records of humidities, wind velocities and direc
tions throughout the 24 hours of the day. I have asked the Director of 
the Meteorological Department if this can be arranged for. 

(vi) Recognising the possibilities of wireless telephony, Mr. Brownlie, 
Agricnltural Engineer to Government, Punjab, turned his attention a few 
years ago to experiment in this direction with the result that musical and 
other entertainments in Rome, Paris, Vienna and Moscow were heard at 
Lyallpur with great clearness on several occasions. I personally heard some 
of these myself. Mr. Brownlie hopes to still further improve the long 
distance reooptions and points out that as broadcasting -in India has now 
been started, propaganda and education of the masses can be carried out 
at a comparatively small cost on a scale which would be prohibitive 011 

account of costs by the old methods. I personally think that the time is 
not far diiltant when telephony will play an important part in agricultural 
education in the Punjab. 

QUESTION 8.-IlULIGATION.-(a) (i) The Irrigation Department will doubt
lessly supply the information. 

(ii) This is being tackled by the Rural Sanitary Board, the Secretary of 
which can give all information. 

(iii) I give below a -history of the work done by the Agricultural Depart
ment, 

Following the recommendations made by the Indian Irrigation Commission 
of 1901-03 on the subjeot of sub-artesian wells and trial borings a temporary 
staff of three well supervisors, twenty well borers and twenty mates, with 
twenty sets of hand well-boring plants, already referred to on page 17, were 
engaged as an experiment, for a period of four years in April, 1910. This 
staff worked under the Deputy Director of Agriculture, Gurdaspur, who was 
also in charge of the district work of the whole Province. A borer was in 
charge of each plant, and was assisted by a mate. The plants were used for 
the augmentation of water supplies in exis~ing wells and for trial bores. The 
zamindar whose well was being bored provided the labour- to work the boring 
plant, and paid a small footage allowance to the borer in charge of the 
boring. He also paid the actual cost of the metal pipes left in the well, 
on the completion of the boring. Government paid the wages, etc., of the 
borer and mate. In the case of an unsuccessful well the metal pipes wel'e 
removed. 

In 1915, when the Agricultural Engineer was appointed, the well boring 
work was put under his charge. Since then many alterations have been 
made in the methods of boring and in appliances used for that purpose; 
only a few of these can be mentioned iIi this note. Prior to the engage
ment of Mr. Brownlie as Agricultural Engineer in the department in 1915 
he was engaged on Municipal Engineering work in Amritsar. During this 
period, and while extending the water supply of that city, he invented a 
form of strainer tube for tube wells which could be manufactured in India 
at no great cost. It proved to be as efficient as any of the more expensive 
varieties then on the American market. This strainer was found useful 
in the work of augmenting the water supply in ordinary wells in the Punjab. 
Before t,he introduction of these strainers many bores were unsuccessful 
because of the collapsing of the walls of the bore. This occurred when the 
thickness of the impervious stratum above the one from which the water 
was drawn, was insufficient to bridge over the cavity formed by the drawing 
off of sand in the well water. which occurred in such bores. 

The introduction of strainers which form a porous casing for the bore 
enabled farmers to obtain a water supply from the sub-soil independently 
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of an impervious stratum, and consequently enormously increased the number 
of boring successes., In 1916 the' well boring staff WaB made permanent. 

In 1917 a light power boring plant was purchased but was not satisfactory. 
In 1918 a heavier power boring plant was got from Australia at a cost 

of Rs.7,000 approximately. Trials showed that it WaB quite unsuitable for' 
India, however, and that the life of such a plant would not exceed twelve to 
fifteen months. About this time the Agricultural Engineer designed a power 
boring plant which proved far more efficient and lasting while costing only 
Rs.5,000. It was also more handy to move from place to place than tl:\e, 
power boring plants on the market. The department obtained three of 
these improved power boring plants as early as possible. 

In 1922 the department was suffering from financial stringency and the 
Director of Agriculture suggested that the boring work should be put on a 
self-paying basis. After consideration, Government agreed to levy an over
head charge of Rs,50 per successful well, in order to cover part of the cost 
of the well boring establishment, depreciation of boring plants, interest on 
capital, etc. 

A successful well was defined as one which shows an increase of water 
supply of not less than 20 per cent. over the recuperation test which is 
made prior to the boring. 

The footage allowance was also fixed at the following rates:-
Ii annas pe-r foot up to 50 feet. 
1£ annas per foot for depths between 50 and 100 feet. 
21 annas per foot for depths exceeding 100 feet. 

As years passed on, the twenty original hand boring plants became worn 
out, and in 192-1 they were replaced by a. new and improved hand boring 
plant invented by Mr. Brownlie. This improved boring plant costs about 
Rs.2,OOO, while the old fashioned plant cost Rs.3,000. Besides its low cost 
tlie improved hand boring plant confers a great boon on farmers, as it requires 
only six to eight labourers to work it, boring the same depth per day as the 
old fashioned plant did with:: 12 to 15 labourers. The diameters of the bores 
are also considerably larger, being now 5 to 7 inches instead of about 
21 inches as they weN commonly with the old machines; consequently the 
new bores yield considerably more water. Further, the new plant bores 
faster than the old one in unfavourable strata. 

During the past few yeare the, Agricultural Engineer has devised a strainer 
oonsiderably cheaper than the original form of strainer designed by him 
and equally efficient. 

Up to 1924 when the new plants were introduced the department has 
augmented the supply in over 4,000 wells, of which 80 per cent. have proved 
successful, and in their tests gave supplies of water increased by 20 per 
cent. to 300 per cent. 

In order to meet the increasing demand from districts for ordinary well 
boring work, i.e., for the augmentation of water supplies in existing wells, 
a further staff of 1 Sub-Divisional Officer, 2 Well Supervisors, 40 well
borers and 40 mates, with 40 new sets of imprOVed hand boring plants were. 
sanctioned in 1925, when the financial condition of the Province began to 
improve. With a further addition of one Sub-Divisional Officer, 12 borers 
and 12 mates from April, 191.?6, the sanctioned well boring staff and equip
ment was, therefore, as follows:-

2 Sub-Divisional Officers, Boring, 
6 Well Supervisors, 
3 Mechanic Borers, 

72 Well Borers, and 
72 Mates, 

with 72 improved hand boring plants, three improved power boring and 
one rock boring plant. 

Mr. D. Milne. 
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It is of great importance to the Province that the supply of water in 
ordinary wells be increased, and nearly all districts are asking; for help 
in this direction. 

A description of what is contemplated is given in the five years' pro
gramme.* 

It will be seen that in the next five years it is proposed to work up to 
140 hand-boring sets, 10 power-boring, and two rook-boring plants. It is 
also proposed to divide the Province into four well-boring circles and to 
have one Sub-Divisional Officer in each-the whole work to be in executive 
charge of an officer of the status of an Executive "Engineer under the 
direction of the Agricultural Engineer. With the above plant and staff it 
is expected that nearly 2,000 borings will be made per annum. 

As regards wlllter lifts, Persian wheels are the most important. Iron types 
of these were rare in the Province twenty years ago. Little progress seems 
t.:. have been made in the introduction of iron types of wheel till within the 
last few years, but they are now common in villages all over the Punjab, and 
they are made locally. 

As regards the work done on water lifts at the Agricultural InStitute at 
Lyallpur, the Agricultural Engineer has devised several types of Persian 
wheels; and although finality has not been reached, considerable improve
ments have been achieved when compared with the wooden Persian wheel. 
A cheap form of metal roller bearing has been introduced, which reduces 
friction considerably and permits simple automatic lubrication of the moving 
parts. A modification of the Charsa or leather bag water lift has been 
devised, which eliminates the necessity of a man to empty the bag at the 
well head. The form, as it stands at present, is too expensive to become 
popular, and requires simplification. Surface tension water lifts have been 
tested, and various methods of applying compressed air are under investi
gation. 

Progress has been slow, as there has been no trained assistant who could 
"be constantly employed on the work to help the Agricultural Engineer, but 
s&Dction has recently been obtained for the employment of an Assistant 
Engineer for this work alone. There are many lines of investigation to be 
taken up. 

As regRrds tube wells, the first of these were put down in the Punjab 
some fifteen years ago. The water extracted from one tube well may irrigate 
up to 350 acres as compared with an ordinary well which" is capable of irri
gating some ten to fifteen acres only. The initial cost of a tube well installa
tion, however, is high, and landowners are oomewhat reluctant to invest the 
necessary capital, although the Agricultural Engineer reckons that irriga~~on 
by such means is from 10 to 15 per cent. cheaper than by bullock power lift 
from ordinary wells. In this calculation he estimates the maintenance of 
a pair of bullocks at about -Rs.28 per mensem, and considers that there are 
many districts in which this figure is exceeded. 

As the improved boring machines and strainers already mentioned under 
ordinary well boring are all used in the installation of tube wells, a good 
deal of work has already been done to facilitate this work. 

If.a battery of several tube wells is worked from one central power station 
the irrigation costs are materially reduced, and in addition to this there is 
a duplicate plant, which greatly reduces the liability of loss of crop on 
account of the failure of the water supply at a critical time. The five 
years' programme of agricultural development contemplates the putting down 
of a battery of tube wells as a trial; and it is possible that it may lead 
to the development of this system of irrigation in areas liable to become 
water-logged through How irrigation from canals. 

In the Punjab there is a great field for this system of irriga~ion in areas 
uncommanded by How ir~gation and where subsoil water level IS reasonably 

* Not printed. 
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dose 19 the ground surface. The Agricultural Engineer has pointed out 
. that in the case of boring work connected with the augmentation of the 

water supply in ordinary wells only a portion of the cost of establishment, 
depreciation of boring plants, etc., is borne by the well owner, and he 
recommends tha.t the question of subsidising tube well installations to some 
extent, and of maintaining and supervising these by Government, is well 
worthy of consideration. 

Numerous applications are received every year from landowners in the 
Province who desire advice with regard to various kind of lift irrigation. 
Frequently the work involved is heavy, 86 estimates of capital cost, recurring 
cost, etc., e~., have to be calculated; also there are many instances whe1:e 
an estimate 'even of an a.pproximate nature cannot be provided without first 
making a survey of land, and such cases usually have to be abandoned 
owing to want of staff. 

Sanction has just been accorded for the entertainment, for a period of 
one year, in the first instance, of one Executive Engineer and one Assistant 
Engineer with the necessary staff to work up details of lift irrigation 
projects. 

(b) The Irrigation Department in this Province has to deal! with the 
biggest irrigation system in the world. and the department is amazingly 
efficient. . 

Turns of water are given in pahars of three hours each, and these turns 
come round to a farmer aboutonoe a week on the Upper Bari Doab Canal 
and the Sirhind Canal; they come round once in twelve days on the Upper 
Jhelum Canal, Lower Jhelum Canal, Upper Chenab Canal, Lower Chellab 
Canal, and Lower Bari DOllib Canal. The turns of water aTe fixed by the 
canal authorities in consultation with the villagers, and the headman of 
the village sees that eaoh farmer gets his turn. The only complaints that 
come to me are regarding canal closures which are sometimes considered too 
long or untimely, also occasionally regarding shortage of running supplies. 
Complaints to me are remarkably few however. 

There is a call from some quarters for closer collaboration between the 
cultivators and oanal authorities regllirding closures and Tunning supplies. 
Every Executive Engineer has an Advisory Committee compooed of 
prominent zamindars in his division, bu~ I think it would .be more satis
factory to the public if Sub-Divisional Officers also had similar Advisory 
Committees to COil suit with on these matters. 

The Agrioultural Depa'rtment is advocating the conservation of moisture 
in soils by better tillage and keeping the soil surface loose ,by harrowing, 
inter~ultivation of crops, etc. The canal auth<)ri~ies are lining parts of 
their canals to prevent wast,e 'by seepage. 

The standing 'Wave outlet seems to be most popula.r for distribution of 
water. One of its advantages is that when canal supplies a.re low, every 
outlet from head to tail of the channel gets a less discharge, whereas in 
the case of such outlets as the Gibbs Module a fixed discharge is given 
which within limits is independent of the head of water in the canal, 
and consequently when supplies are $hort there may be no water left to 
cultivators at the tail. 

The irrigation wster is paid for on the basis of acreage of irrigated crop 
grown, but I think it will be more economically used if paid for by volume. 
The volumetric system is being experimented with. 

QUESTION 9.-8oILs.--Prefatory remarks.-In the Chemical Section of 
the department a laTge amount of analytio work on soils, manure, etc., is 
done annuaJly. Systematic investigations have 'been sta.rted in order to 
determine the extent to which soils a·re 'being depleted of the various plant 
food materials. 

The study of the micro-organic population (protozoa bacteria, algle and 
other closely related organisms) of the local soils has 'been stsrted in order 
to throw light on their seasonal vnriations and relationships to growing 
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crops. The researches of the present and previous Agricultural Chemists 
have ·brought to light remllirkable fluctuations in too Punjab, in the 
activity of bacteria concerned in nitrogen fixation. The object of these 
rosearches is to throw light on methods of a.dding to the stores of nitrogen 
in the soil, 1I.!Id the possibility of 'bringing nitrogen fixation under control. 
The su'bject is of great interest to f8!1"lllers. The work done has been 
written up for publication as a memoir of the Department of Agriculture in 
India. 

It may be mentioned here that from the surprisingly great intensity of 
the CTopping which can be carried on in the Punjab without the 'addition 
of manures to the soil, and with surprisingly little tillage, It is obvious 
that the soils recover their fertility by natural means much more rapidly 
than soils do in Britain for example. 

What is wanted is that science be ,brought to bear on natural agencies 
at work so that they may '00 understood and controlled as far as possi'bie 
to the a.dvantage of the fa:rming community. This of course means work, 
properly qualified staff, and other facilities to do it with. 

We have hardly touched the multitude of agricultural problems in this 
province involving chemical and bacteriological research which in the 
interest of farmers should be attacked 'as early as possible. More staff 
is urgently needed to cope with the greatly increased volume of work now 
flowing in on this section. Problems of green n:;anul'ing, artificial manures 
of various kinds applied to crops, the manurial ingredients remove:i 
from soils by different crops, tke systematic survey of the soils of the 
province, are but a few of these. 

In the arid climate of the Punjab p'laiiIs the conservation of iIIloistures 
is an important question. Work has been started on the moisture con; 
tents of barani (rainfall) ,soils after preparatory tillage for wheats with 
different combinations of implements, but there is a vast field yet to ,be 
explored as regards movements of water in soil, water requirements of the 
different CTOPS, water-logging in some arelUl, etc., etc. 

A Bacteriologist and a second Agricultural Chemist have just been added 
to the cadre, and it is hoped to have a Soil Physicist during the next 
few years. The urgent need for a Soil Physicist section has been explaine-i 
in the five years' programme and an outlinc of work that awaits to be 
done is also given therein. 

Qu.estion 9.-Soils.-(a) (i) Soils in the Punjab are extremely deficient 
in humus ,but seem to be well supplied with e~ential mineral constituents 
such as lime, phosphates aud potash. The ~l'eason of the deficiency ,in 
humus is that the soil temperatures and compositions are so favourable 
to bacterial 1Wtion that plant debris is decomposed to its component salts 
in a remarkably short time. For examp1e, sann hemp (Crotoiaria i'Uncea) 
seven or eight feet high ploughed, or rather trampled into the s~il, will 
under the combined action of white ants and organisms of decay dIsappear 
from casual observation in 81bout two months' time while the same amount 
of organic matter in Britain would not reach the same stage of decomposi
tion in six months' tLme, or probably very much longer. 

iln this connection I a.ppendbelow a statement of soil temperatures taken 
at Lyallpur, at two inches, and one foot depth, in the months of June 
and December which are respectively the hottest 'and coldest months in 
the Punjl1lb plains. 

The temperatures were kept by the Cot~n llilseardh Bo~anist for purpo~s 
of his own work on cotton plants, but I gIve them here 10 connection WIth 
the point which I have mentioned. 
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For June 1926-

At 2 inches depth ... 
'f Mean maximum temperature .. . 

Mean minimum temperature .. . 
Approximate daily average temperature 
Approximate average diurnal range 

40'5° C. 
26'0° C. 
33'3° C. 
14'4° C. 

At 1 ft. depth 1 
Mean maximum temperature .. . 
Mean minimum temperature .. . 

... Approximate daily average temperature 
Approximate average diurnal range 

For December 1926-

33·3° C. 
30'8° C. 
32-1° C. 
2'5° C. 

At 2 inches depth .. , Mean minimum temperature ... 5'9° C 

1 
Mean MaxImum temperature ... 1.8'8° C. 

Approximate daily average temperature 12'3° IY 
Approximate average diurnal range 12'9° C. 

1 
Mean maximum temperature ... 13· 0° C. 
Mean minimum temperature ... 11'8° C. 

... Approximate daily average temperature 12'4° C. 
Approximate average diurnal range 1·2° C • 

At 1 ft. depth 

. I have worked out the following figures for soils in Britain from those 
gIven by Keen and Russell ,in their article on "Factors determining soil 
Temperatures" (vide Journal of Agricultural Science, Volume XI, 1921, 
page 238) viz.-

Average maximum and minimum soil temperatures at six inches depth 
at Rothamsted. 

Ma.ximum Temperature 
Minimum Temperature 

Range 

Jwne 1914. 
20'40 C. 
15'90 C. 

4'5 0 C. 

December 1914. 
4'40 C. 
3'40 C. 

1-00 C. 

Workers have shown that nitrifying organisms are most active 'near the 
surface of the soil at a temperature of 36 to 37 0 C.; that they cease again 
at temperatUTes under 50 C. or over 55° C.; and are seldom met with in 
soils in Britain a.t 18 inches depth. 

The soils of the Punjab plains are alluvial and contain an ample supply 
of calcium carbonate which is one of the most suitable bases for the work 
of the 'bacteria concerned. Therefore the conditions in these are ideal 
for the action of these organisms. 

Green manuring always iba.s a markedly ,beneficial effect on the crops 
in the Punjab plains and in spite of the rapid decomposition of organic 
matter, applications of green manuring have appeared to show beneficial 
effects for four or five years after their application. This is probably due 
to the invigorating effect which the organic matter gives to nitrifying 
organisms. 

Litiile time has Ibeen devoted to the study of nitrification of soils in the 
Punjab owing to want of staff, but some work has 'been done by Messrs. 
Barnes and Wilsdon who successively held the post of Agri('ultural Chemist 
to Government, Punjab, and by Dr. Lander the present Agricultural 
Chemist. From their work 'it will appear that large quantities of nitrogen 
are fixed in the soils in the months of August, September and October and 
that heavy losses of nitrogen take place later. Just what is the cause of 
this is not yet understood. If moisture is a factor, that can be contrdlled 
in irrigated areas. 

As aeration and moisture content of the soil are important controlling 
factors in the stimulation of nitrification, it seems to me that investigations 
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into this subject might show the Punjab farmer when it will pay him best 
to inigate and cultivate his lands. 

Anather point ,which seems to me of importance is the great diurnal range 
of temperatures which the soils of the Punjab plains are subjected to, and 
which must have a strong expanding and contracting effect on the soil 
particles tending to weather them. This 1 think has also much to do 
with the rapidity with which Punjab soils recover their fertility after' a 
fallow, especially wthere the Jand is well cultivated during that time. 
Another factor is that the more arid climate allows Jess washing of nitrates 
etc. beyond the reach of the roats of crops. 

The points above mentioned seem to shed a light on why crop after crop 
can be got without manures from soils in the Punjab at' the astonishing 
rate at which they are got. In this connection I may mention that on 
the Gurdaspur experimental farm land which has been under wheat, year 
after year since 1912 with fallow in the summer, doeB not show any 
appreciable decrease in outturns of crop. 

Again the light and hoot of the sun is a wonderful power for plant growth 
which is given free to the Punjab farmers and which has to he paid for 
in the shape of tillage, m'anures, etc., by farmers in colder countries. In 
my opinion all the above-mentioned points will well repay dntensive investi
gation as they have a. great bearing on the questions of rotations, the 
economic application of tillage and manures to Punjab soils, etc., and 
indeed they seem to me to be of fundamental ;importance to the whole study 
of agriculture in the Punjab. Personally I feel that the Punj'ab with its 
fertile soils, its extensive resources for the supply of irrigation w-ater, its 
astute and virile peasantry together Wlith the extensive facilities for 
irrigation, communications, etc., which have been, and are being, placed 
at its disposal by Government will, if properly managed, place it in a 
position in which it can produce crops and put them in the world's market 
at a cost which most countries will have difficulty in competing with. 

(ii) The Ganji Bar Experimental Station was founded to investigate the 
possibilities of reclaiming bam (hard) soils which exist in the province, and 
since December 1923 the work has been guided by an Advisory Committee 
oonsisting of-

(1) Director of Agriculture, Punjab. 
(2) Mr. G. S. Henderson, Imperial Agriculturist, Pusa. 
(3) Agricultural Chemist to Government, Punjab. 

The Deputy Director of Agriculture, Montgomery, is in direct charge of 
the farm. 

Experiments conducted tnere in the year under report have confirmed 
a number of past years' experiments. Rectangle No. 96 which was kept 
under 4 to 6 inches depth of water for &Ibout four months during the 
Bummer of 1924 was again kept under W'ater for about five months in the 
summer of 1925, 'a total delia of 4S inches of water having been given to 
it in the latter year in order to mMntain the above depth. The Agricul
tural Chemist reports that in spite of the application of this large quantity 
of water, no appreciable quantities of salt were washed down, and the soil 
layer immediately below the surface compared very unfavourably in moisture 
content with normal soils. 

In the flooded areas several grasses appeared in May, and had covered 
most of the plots uniformly by the end of June. When the water was cut. 
off on the 15th of August and the land was allowed to dry, these grasses 
had grown luxuriantly and cattle were allowed to graze in the area. Ma:nY 
of the grasses were coarse and were not eaten by the cattle. Those remam
ing after grazing were cut down, and an attempt was made to plough 'lind 
put the area under crop. Such was tne luxuriance of the growth however 
that the roots of the coarse grass rendered the prep.aration of ~ seed-bed 
impossible, so no crop could be sown in the. area durmg last Tabt. A crop 
has been sown, however, in the present khan!. 
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The characteristic of these bara soils in their natural unreclaimed state is 
that not a sign of any vegetation is seen upDn them and to my mind the 
tremendou.s crop of wild grasses which came up on this squ'are is the most 
hopeful sign we have yet seen of reclaiming these lands, as the roots of the 
plants must have penetrated well intD the hard sub-soil and paved the way 
for its oxidation. The grasses are being identified. 

Good results have also been gDt frDm the applioatiDn of sand to the 
surfaoe of barll! lands, and from the application to them of gypsum. 

I~ experiments with ordinary cultivation by bullock pDwer versus deep 
cul~lvatlOn by steam: tackle, the results were in favour of deep cultivation 
.as III past years. 

An experiment has been started to see whether tree planting could be 
used as a means of reclaiming these lands. Among the numerous varieties 
of trees which have been planted Kikar (Acacia arabica) and Shitham 

. (Dalbergia sisso) are the most successful. Darekh (MeZia Azedarach), Sins 
(Albissia lebbeck) and Farash (Tamll!Ti:ll orientalis) have all failed. The 
outturns of the common crops on the farms, such as rice, wheat, sugarcane 
and senji are steadily improving and this is an encouraging sign. 

Useful research has been done on the bacteriology of bam soils, and the 
data obtained show that since the bam soil at the Ganji Bar Experimental 
Station, Montgomery, was brought. under CUltivation, it has improved 
greatly. 

In addition to this about 2,000 ,acres of bara land were set oaside by 
Government in 1918 to be leased out to cultivators on ea.sy conditions. 
This has all been taken up by smwl cultivators in holdings of • rectangle 
(12. acres) to 2 rectangles. The main inducement offered was 10 acres 
of good land with each rectangle (25 acres) of bam land for the growth of 
fodder for cattle employed on cultivating the bara land. Other conoessions 
given were remissions of water rates, land revenue and other dues for a 
number of years. 

If the tenants display reasonable energy, and assiduity in the cultivation 
of the bara land, they get oocupancy rights in five years from the date of 
the commencement of the tenancy, and proprietary rights five years later 
at a price not exoeeding Rs.100 per acre and not less than Rs.5 per acre. 
This conoession does not extend to the good land which was given at the 
rate of 10 acres per rectangle of bara land at the time of entry of the 
tenancy. 

A grant of about 2,524 acres of inferior land in Montgomery district 
has also been made to a capitalist with a view to reclaiming it. If 
reclamation is carried out to the satisfaction of Government, this capitalist 
will be allowed to purchase these lands at the price at which they were 
valued when he took them over. 

A considerable improvement has been effected in many of the bara hold
ings above-mentioned. The method of reclamation employed by tenants 
has been the spreading of sand on the surfaoe of the bam soil; green 
manuring, heavy watering and good cultivation. 

(iii) In cases of erosion of the surface of soil by rain water, making of 
bunds, planting of trees, terracing, etc., would be useful. To get extensive 
results collaboration of farmers or the help of Government may be necessary. 

(b)-(i) The case of the bam land mentioned abov~. 
(ii) Yes, water-logging has taken place alo~g. the slde~ of some ~f ~e 

Punjab canals, for example in Ha~za?ad tahsIl III ~he ~uJranwala distrIct, 
in Sialkot and in Sheikhupura dlstncts. The IrngatlOn Department are 
taking steps to cope with this by means of drainage, lining canals, etc. 

QUESTION 10.-FBRTILIsERS.-{a) Yes, the depart~ent is advc;>Cating the 
proper conservation in manure pits of cattle dun~, VIllage sweepIIlgs, ;efuse 
of crops and aU matters which may he of manurtal value. In most vtlla~es 
much of tbese is wastec!. 
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Experim~ts made by the Agricultural Department have shown that green 
~a~ures glve very good results, and this is being advocated. In canal 
IrrIgated areas, Government charges no irrigation water rates for crops 
ploughed in as green manure. 

Trials with artificial manures have not been very encouraging. Experi
ments 80 far carried out at our farms with artificial manures show that. 
while most of these give enhanced outturns, they do not repay expenses~ 
This is the case especia.!ly with applications of phosphates and potash. 
There seems to he little or no deficiency of these ingredients in an available 
form in the soils under the present genera.! system of cropping. Nitrogenous 

. manures have been more promising, but much more investigation is needed. 
The use of cutor and other oakes as manures also requires further investiga.
tion. 

(b) The practicability of introducing legislation on the lines of the Ferti
lisers and Food Stuffs .Act of 1906 (Laws of England) should be explored. 

(c) These should he tried in properly laid out plots on our e~perimental 
farms. They should then be similarly tested on demonstration farms and 
on farmers' own lands. If necessary the question of reduction of railway 
freights might be considered. 

(d) The following statement gives the amounts of nitrate of soda sold 
in the Punjab during the years 1925 and 1926:-

/Kharif 1925., Rabi 1925. I Kharif 1926., Rabi 1926. 

Maunds. Maunds. Maunds. Maunds. 
Lyall pur District ... 137 118 220 180 
Sheikhupura District ... 73 75 133 67 
Jhang District ... ... - 33 7 3 
Multan District ... ... 85 49 1,106 94 
Montgomery District ... 64 68 195 160 
Lahore District ... ... 22 16 75 67 
Amritsar District ... 25 32 86 66 
Jullundur District ... 48 30 102 95 
Hoshiarpur District ... 15 - 72 40 
Gnjranwala District '" 18 14 105 83 
Gujrat District ... ... 14 20 97 87 
Ferozepore District ... - 20 51 39 
Bissar District ... ... - - 68 39 
Sialkot District ... - - 85 72 
Muzaffargarh District ... - - 2 17 
Shabpur District ... - 77 69 

------
Total ... ... 501 475 2,481 1,178 

~....J 
, .,..--' 

976 3,659 

NOTE.-l maund = 40 seers = 82i lbs. 

It will be seeu that the total amount of nitrate of soda used in the year 
1925 was 976 maunds, and that in 1926 it was 3,659 maunds. The manure 
was applied ohiefly to cotton and wheat crops. Cotton getting 11 to Ii 
maunds per acre and wheats about 1 maund per acre. 

(e) More investigation is required. 
(/) A supply of a cheap fuel is required for this ~urpose. In this con

nection more trees might be planted on the extensive waste areas along 
the banks of canals and elsewhere. A point, however, is that cow dung 
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lJroduces a. slow fire and a very even heat which is hard to beat by other 
fuels available. , 

I also fee! that the waste, which occurs by burning of cow dung, is not 
~s great as IS gen~rally supposed. The only loss that takes plaoeby burning 
IS that of orgH:n~c m:,tter and ~itrogen,. and obv:iously the climate, soil 
and other conditions In the PunJab provide amaZIngly good facilities for 
th~ recovery of the~ losses and for the general recovery of soil fertility 
(1Ild~ r~ply to ~uestlOn II (a». Coupled with this we have the fact that 
apphcatlOns of mtrogen, phosphates, potash and lime to Punjab soils do not. 
have the ou~tanding effects that most people might expect. 

The questIOn ,before the farmer is whether in the conditions in which he 
finds ~elf! it will pay him best to burn th~ cow dung and lose the benefit 
of applYlD~ It to the crop, or apply it to the crop and buy his fuel. 

The subject seems to me to require much further investigation than it 
hll6 yeti received. 

QUESTION l1.--cRops.-(a) (i) I am convinCed that very great improve
ments can be made on existing crops. Oertain work has been done in 
this connection in the Punjab, on cottons, wheats, barleys, grams, dates, 
potatoes, &c., but practically nothing has yet been done on such important 
-crops: bajra, jowar, rice maize, oilseeds, fodder, &c. 

My opinion is that the Economic Botanist who sets out to improve these 
'Crops must look at them strictly from the farmer's point of view, and keep 
in mind the fact that increased profit per acre is the only thing that will 
make a farmer grow one variety instead of anothoc. When starting the 
work, the Botanist must discover the factors, both agricultural and com
mercial, which go to make up profit per acre and study these carefully. 
In the c'ase of cottons for example,' outturn peT acre, disease resistance, 
suitability to the climatic conditions, methods of cultivation, &c., are points 
of agricultural importance, while the question of the value of differences in 
length of lint, its fineness, strength, &c., in the available markets are very 
important commercial qualities. 

Again the Botanist must have land, and facilities to grow these under 
his personal supervision, not only on tiny plots, but on a field scale, as 
what is wanted is a crop that will give improved results to farmers, and 
the detailed sQientific supervision of a specialist working on a particular 
<:rop cannot lbe got at second hand even from one's closest friends. This 
may be because these friends have not had the facilities to make the close 
study of the work of a particular crop that the Economic Botanist has 
had, but even If equal facilities for study were given to both men the chances 
are that they will not interpret in the same way the effects of factors acting 
on the crop, and will come to different conclusions. 

In beginning cotton work in a locality the first thing to do is to collect 
samples of every type of cotton grown there, and from other localities which 
promise a chance of providing types which will be of value. The types 
should then be separated and grown as pure cultures and tested for their 
relative monetary returns per acre. Usually many types can be eliminated 
almost straightway: the remainder must be more severely tested. Simul
taneously every important factor which goes to influence monetary retur.n 
must be taken up and investigated in order of its relative importance. ThIS 
order is essential as one meets with so many interesting problems in these 
investigations that there is a great temptation to take up investigations 
which in the interests of agricultural development ought to be left to a later 
stage. ." 

One of the most difficult problems whICh the Botamst attemptIng to 
improve a crop has to face is to prove that on~ typ~ yi~lds more produce 

. than another in average seasons. To help me In thiS difficulty I started 
the system of testing my types in long narrow plots interstripped with a 
standard variety at suitable intervals. These plots Can ·be seen at Lyallpur. 

},f'r. D. Milne. 
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}'rom my experience of farming it seemed to me important to have an 
a.ssistant who would devote his whole time to the supervision of the agri
cultural operations on these plots, and who would report to me anything 
which seemed to affect the growth of the plant, or the outturn of the produce 
in any way. I, therefore, posted one assistant to this work as soon as 
possible. As expected he soon gained a great deal of knowledge and experi
ence about that phase of the work and we were able to diagnose cases of 
lariations in results which otherwise would have misled us entirely as to 
which types really promised to be of most value to farmers in this pro
vince. 

Very soon we found so many problems waiting to be attacked that the 
full attention of a specialist and staff were required for this crop alone, 
aud the results which came to hand showed that the employment of such 
a staff would repay the province very handsomely. 

Wheats were taken up on similar lines and included a study of their 
milling and baking properties as well lIB their agricultural characters. 

(ii) In my opinion the first and most important thing to do as regards 
fodders is to study the different types of fodder plants now ~rowing in the 
province. Much Itlay be done by selecting and multiplying the best of these. 
Fodder crops from outside the province are less likely to be suitable until 
acclimatised. One sometimes comes across something of value in other 
countries however. Among fodders, for example, berseem from Egypt is 
promising, also Scotch oats, French oats, Japan rape, &C. 

As regards other crops we have the case of 4-F American cotton which 
was probably acclimatised in India for half a century or more. Freshly 
imported cotton seeds from America, Egypt, and the Sudan h'ave all been 
repeatedly tried and found failures. 

On the other hand we have the cases of Scotch potatoes, Arabian date 
trees, and other fruits from many parts of the world which have been very 
successful straight away. 

(iii) The work of seed selection and distribution of deshi cottons dates 
back to 1904, a couple cif -years before the formation of a separate Depart
ment of Agriculture. In those early days there was no district agricultural 
staff and this work was done under the guidance and persuasion of district 
officers. The seeds of indigenous varieties of cotton were collected from 
selected pickings of varieties grown in such well-known cotton-growing 
districts as Hissar, Gurgaon, Lahore, Dera Ghazi Khan and Lyallpur. 
The results were disappointing, however, and these cotton-seed operations 
were closed down in 1908, as it w,as found that the selected seed was no 
better than the seed which farmers themselves kept for future sowings. 
At the same time acclimatised Dharwar American cotton-seeds were being 
brought from Dharwar annually and. were distributed to farmers. These 
seeds also were not successful. 

Wheat seed distribution began in 1905, when 360 maunds (1 maund= 
82' lbs.) of grain grown on the Lyallpu'l" farm were distributed to farmers, 
500 maunds of Australian wheat were also imported by the Department that 
year. Neither of these lots did any good. 

The distribution of seeds which have proved themselves of value began 
in 1912-13, when 45 maunds of indigenous cotton-seeds, 83 maunds of '4-F 
American cotton-seeds, and 227 maunds of Punjab-ll wheat from the 
Agricultural Institute, Lyallpur, were sold to zamindare. Since then the 
work of seed multiplication and distribution has progressed very rapidly. 

The usual procedure adopted in getting out to farmers promising types 
of crops from the Botanical Section is as .follows: - . 

If the crops are found promising in that Section after a sever~ series 
of tests under expert supervision, th.ey are then tested on the experimental 
farms. If found successful there, they are further tested on the demonstra
tion farms in likely localities, and if again found successful they are finally 
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tried on demoll6tration plots on farmers' own lands. The general method 
of testing a new type is that it is grown under as equal conditions of 
soil, cultivation, etc., as pOSBible, in a number of long, narrow plots 
interstripped with the local variety which it is intended to displace. Under 
these conditions it is carefully compared with the local variety as regards 
yield and other agricultural and economic characteristics. The definition 
of an improved crop that it shall give a. greater profit per acre on farmers' 
lands than those already grown there. 

Seeds of types which have stood these tests successfully are multiplied 
on the departmental seed farms, grantee f.arms and the lands of selected 
private farmers. Improved seeds grown on grantee farms, and lands of 
private flllrmers are purchased by the Department at harvest time and 
stored in the department's own godowns, or with agents at convenient 
centres, under the supervision of the department. The price paid to 
farmers for these seeds is usually about a couple of a.nnas per maund ovsr 
market price, in order to compensate growers for any extra trouble involved 
in keeping the seeds pure and in growing them satisfactorily. The seed 
agencies are offered to oo-operative societies where they are prepared to 
take up the work, but on the whole they do not work as satisflllCtorily 
as private agents, who llIrebusiness men, have self-interest at stake and 
know that they can be dealt with· summarily in case of unsatisfactory 
work. The seed.:! are usually sold to zamindars at a premium of about 
4 annas a maund or more over market rates. This premium covers any 
extra coot of the seed, freight to the store, wear and tellir of bags, handling, 
etc., and most important of all it prevents these improved seeds being 
bought up by people for food purposes. In years when prices are lower 
at sowing time than at harvest, Government loses money, but when the 
prices at sowing time are higher than at hlllrvest, as is often the case, 
Government makes a. profit. On the whole, Government usually makes a 
profit over its seed transactions t,ide statement below:-

. Statement showing1!1'ofit and loss of cotton-seed transactions from 1918-19 
to 1924-25. 

Purchase Sale mouey 
Quantity money includ· and re- Profit 

Year. of seed ing mciden tal coveries from or REMARKS 
purchased. charges and last year's loss. 

outstanding. transactions. 

Mds. Rs. Rs. Rs. 
1918-19 ... 51,190 43,671- 7,129 - -Complete 

figures not 
available. 

1919-20 ... 35,259 2,27,589 3,61,778 +1,34,189 Profit. 
1920-21 ... 50,369 2,95,674 2,95,487 -187 Loss. 
1921-22 ... 38,655 2,31,089 2,22,443 -8,646 Loss. 
1922-23 ... 17,319 1,56,383 1,69,058 +12,675 Profit. 
1923-24 '" 32,915 2.48,478 2,55,593 +7,115 Profit. 
1924-25 ... 35,757 3,26,530 3,50,908 +24,378 Profit. 

Total ... .- - - +1,69,524 Profit. 

NO'l'E.-Value of stock (seed and bags) including outstanding balance in hand ou 
1st April each year has been added to purcbase money. Similarly value of stock 
in band on 1st Maroh eaoh year bas been added to sale money. 

Mr. D. Milne. 
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Stateme1lt .howing yrojit and 10$1 of wheat-seed tTa1lsactiolls ITom 1918-19 to 
1924-25 

Purchase Sale money 
money and re-

Quantity including coveries Profit 
Year. of seed incidental from last or Remarks. 

purchased. charges and year's loss. 
oUlstand- transac-

ings. tions. 

Mds. R •. Rs. Re. Rs. 

1918-19 ••• ... 31,380 1,25,340 1,81,479 +56,139 Profit . 

1919-20 ••• ... 13,249 79,637 79,574 -63 :Loss. 

1920-21... ... 19,624 1,20,315 1,25,543 +5,228 Profit. 

1921-22 ••. ... 17,738 1,49,628 1,90,994 +41,366 Profit. 

1922-23 ••• ... 25,694 1,87,624 1,51,772 -35,852 Loss . 

1923-24 .•• ... ]4,716 1,21,614 1,18,240 -3,374 Loss. 

1924-25 ... ... 18,334 1;17,293 1,27,493 +10,200 Profit. 
---- ----------

Total ... ... .. . ... +73,644 Profit . 

NOT E.-Value of stock lseed and bags) IncludlOg outstandlOg balance 10 hand 
on 1st April each year has been. added to purchase money. Similarly value of stock 
in hand on 31st March each year has been added to sale money. 

The important point, however, is not the direct cILSh p,rofit or loss to 
Governmeut on these transactions but the increased prosperity which the 
improved seeds bring tQ cultivators. In this connection it must be remem
bered that the supply of good seed not only gives an increased outturn 
per acre, ·but the replacement of the original mixtures' by pure types on 
large areaa enables the ,farmers to get more money for their produce, as 
full market value for the produce cannot be given by traders until oon
signments of some magnitude are forthooming. 

In the yelllJ" ending 30th June, 1926, some 30,000 maunds of wheat seed, 
and 33,000 maunds of ootton seed were purchased by the Department and 
sold to zamindare. 

The purchILSe of good seed is a method of improving crops easy for the 
zamindars, and it is expected that, with a larger staff in the department 
and the new farms proposed in the five years' scheme of development, 
much more can be done ini this important line of work. 

The lack of seed merchants in India necessitates Government taking a 
large hand in supplying farmers with good seed, and the Punja.b Govern
ment haa always been generous in providing the Agricultural Department 
with money .for its seed transactions. It is hoped, however, that in time 
farmers will be persuaded to adopt a system of keeping seeds of improv~~ 
varieties from thei·r own plots, and also that private seed merchants Will 
appear. 

(i v) The animals which do damage in the Punj ab may be classified as:
(a) large animale-including pigs, deer, 1Iilgai, j~als, etc.: 
(b) smaller animals-including rats, hares, pOrcUpIUes, etc.. ~ 
!~) btl • .:». 
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I<'or large animals organised combinatio.ns of farmers to undertake hunting 
expeditions would be useful. With the clearing o.f jungles and the opening 
of communicatio.ns the lives of these animals are becommg more precarious. 

Regarding the smaller animals, the Agricultural Department has under
taken extensive l'a~lcilling operations and has now a staff o.f two Agri
culturai Assistants, with four tempo.rary mukaddams and eight field men 
engaged on this work. Applications for anti-rat o.perations were received 
from 27 o.ut of the 29 districte of the Province last year, and extensive 
organised campaigns were undertaken o.n an area covering over 347,000 acres. 
This staff, ho.wever, did not nearly cover the area from which the complaints 
were received. Gram seed and gur mixed with strychnine hydrochloride 
were used as baits. Some 721 ounces o.f strychnine hydrochloride 
were consumed, costing about three pies per acre. The total number of 
rats killed was estimated at over 7 millions. Fumigatio.n . with calcium 
cyanide was used against mole rats in 43 operations, covering an area 
of 1,213 acres. Eleven thousand, four hundred and twenty rat burrows 
were treated, and 323 Ibs. of raticide were used. The average cost of the 
poison per .acre wo.rked out at 3·3 pies. 

Reports of serious damage from porcupines were received from Gurgaon 
and Ludhiana districts and 64 operations were carried out; 549 burrows 
were treated and over 1,000 Po.rcupines were repo.rted to be killed. The 
average quantity of calcium cyanide used per burrow amounted to 7·3 ozs. 
and cost annas 3·8. . 

Some work was done to discover the food o.f birds by shooting them and 
examining the co.ntents of their stomachs.. Little has yet been done on 
this as more pressing problems await us. 

(b) No. ,We are trying to increase the yields of the crops .already grown. 
(c) As will be seen from the h~story of the department o.n page 13, the 

staff available for wo.rk on crops was very limited until recently, .and con
sequently only a few of the more important crops could be taken up by the 
department. A brief account of some of the work done is given below:-

Cottons.-In 1907, no officin.l or trader believed that it was possible to 
grow long staple cottons successfully in the Punjab. They pointed out that 
this had been ·~ed many mmes .in the past 100 ye&l'S and that these efforts 
had cOIlBistently resulted in f.ailures. Results from trials of Dharwar and 
other Americans up to 1908 <;,aused the then Deputy Director of Agriculture, 
LyaUpur, to. write "'the true Po.licy see1IlB to be to .avo.id sudden expan
sions until the selection, crossings; etc., have produoed some definite results. 
We are· qu~te prepared to advance to. a large area when a type more sui~ 
able to the couruliry has been pJ:oduoed." 4-F was evo.lved in the Bbta·nical 
,8eC'tion and tho.ro.ughly tested there. It was also tested on the agricultural 
experimental farm at Lyallpur and was officially given out in 1913. By 
1919 it was growing on half a milLio.n .acres. The Department could no.t 
supply the seed fast eno.ugh to meet the demand, although higher prices 
than those of looal seeds were charged. This ;rate of spread of a single 
type of cotton has no parallel, not even in America-tiO far as has been 
discovered. The reason why there was such a demand for it was simply 
because farmers were getting larger profits by growing ~t than by gro.wing 
their unselected de.~hi cotto.ns. In years of bollworm, untimely rains, hail 
l"tc., the difference in favour o.f 4-F WoRS accentuated owing to its Io.nger 
flowe-ring season, etc. In 1919 the 4-F lint was trash on large areas; in 
1920 the lint fro.m .a smaller pro.Por.tio.n of the crop was trash, and in 1921 
the cro.P of lint was a~ain as had as in 1919. This led many people to 
believe that these cottons had cro.ss fermlised and had permanently 
deteriorated. But the good quality of lint got in 1922 and 1923 No.m seeds 
of the COttoIlB which gave trash ~n 1921 has shown that this interpretation 
o.f the case is untenable. The cause of the poo.r qua.lity of the American 

Mr. D. Milne. 
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fibre was given in the EcolWmic Botanist's published reports on the causes 
of the cotton troubles in 1919 and 1921. Put very briefly, the oause was_ 
insufficient water for the needs of the plant during the flowering oand fruit 
seasons. This was aggravated by hot winds and other climatic conru'tions, 
coupled with high prices of wheat and toria, which induced farmers to 
prepare & Utrger area of land for these crops in September, October and 
eaJr\y November than previously, thus leaving a diminished supply of irriga
tion water for American cottons during the time they are floweJjng and 
developing their fibre. The trouble was, of oourse, most felt .in the drier 
parts of the Province, and deshi cOttons being -more drought resistant than 
Americans, were less harmed. Deshi were also very seriously affected, how
ever. During t.he investigations into the case it was observed tha.t even in 
the worst affected areas there were plants yielding good American fibre where 
the crop had got plenty of WIater during the flowering and fruiting time 
and where sheltered from desiccating winds by wind breaks. Hot dry 
winds in summer are quite common in- <the Punjab and the provision of wind 
breaks for the ootton crop is a valuable safeguard. It is a simple matter 
to provide wind breaks of arhar (Cajanus indicus) or other more suitable 
crops in cotton fields. A most important fact, which has been demonstra.ted, 
is that good American lint can be grown in the Punjab in any year pro
vided the cro.p receives proper attention. 

285-F, another Lyallpur selection of American cotton, ruter searching 
tests in the Botanical Section, appears to be hardier, more drought resistant 
and a higher yielder, than 4-F. Also its lint is far superior to 4-F. A 
measure of this difference in quality of lint is shown by the fact tha.t it 
spins 408. to 508., while 4-F spins 208. to 25s. For the requirements of-
Punjab conditions, this ootJtOn is a very great step in advance of 4-F, but 
it is not yet popular with farmers, as it requires treatment different from 
4-F, and farmers are not yet .a.ccustom!ld to-it. 

289-F, a still later selection, is la heaVier cropper <than either 4-F or 285~F 
and has lint rather better than 28&-F. It has done extremely well so far, 
wherever it has been grown, and is already in demand. Other improved 
varieties are now in the course of evolution. 

Among deshi cottons, a number of greatly improved types have been 
evolved at Lyallpur, but in the canal colonies the demand for these has been 
small in the face of the more profitable American cottons available. On the 
poorer lands in the oonal colonies, and where water is scarce in- September, 
October and early November, deshis are more profitable than Americans. 
Oonsequently, it is economic to grow a certain area of deshi cottons in those 
colonies where such oonditions -prevail. 

The greatest demand for improved deshi cottons is in the Hansi circle. A 
variety of deshi roseum cotton selected at Hansi from the local mixture is 
in great demand there, and seeds of it sufficient to sow about 21,000 acres 
were supplied to farmere by the Deputy Director of Agriculture in charge. 
The demand for these seeds was greater than the supply avaiLable. 

In the kharif of 1924 we find the following area of oottons in the Pro
vince, excluding Native States:-

IRRIGATED. I UNJRRIGATEl'. 
GRAND 

I Americ8~. I I American. I TOTAL. 
Desbi. Total Deshl. Total. 

Acres: I Aeres. Acres. I Acres. Acres. 

I 
Acres. Acres. 

1,096,9lO 962,134 2,059,044 265,09'.! 2,199 267,291 -2,326,335 
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The areas und~r improved oottons in khwriJ 1924 were as follows:-

~F .•• 
285-F 

Variety. 

289-F ••• ... ••• •.• • .. 
Deshis (including Mollisoni, N eglectum and Sanguineum) 

Total 

D!-te officially I 
glven out to 

fa.rmers. 

1913 
1921 

Various years. 

Area in 
acres. 

947,950 
14,300 
2,070 

67,400 

1,031,720 

To give some idea of the comparative values to Punjab farmers of the 
principal types of ootton evolved by the department, the results got by 
several private farmers who grew these types on large areas, a.nd for which 
darta are available, f1ol"S quoted below:-

Price 
Area Outturn obtained Gross 

Estate. Type. in of kapas per income REMARKS. 
acres. per acre. maund per acre. 

kapas. 

I 

M. S. G. Rs. A. P. R~. A. p. 
Convillpur { 285-1' 400 833 0 } 17 0 0 Both cottons Estate. 4-F 600 9 22 0 ... 

were sold in 
one lot but 
it was 
undenstood 
that 285-F 
wa.s worth 
Re. 1 per 
maund 
more than 
4-F. 

Renala Es- { 285-F 1,251 9 2 0 } Sale price of 
tate. 4-F 169 10 0 0 ... . .. 

kapas not 

289-F\ 662 10 18 0 16 7 0 171 12 0 stated. 
COleyana{ 285-F 390 7 36 0 16 12 0 132 5 0 Estate. 4-F 438 8 29 0 17 6 0 151 9 0 

Bd"'h1 289-F 757 16 27 0 18 0 0 300 0 0 Cotton 285-F 529 15 0 0 18 0 0 270 0 0 
Growing 4-F 592 13 31 0 17 0 0 234 0 0 Associa- Molli- 525 12 5 0 16 0 0 194 0 0 
tion Es- Boni. taw. J 

As already stated, the result of severa.l years' trials in the Botanical 
Section at Lyallpur, where 'a special study is made of cotton, is that among 
the American types quoted, 289-F is the highest yielder, and thlllt 285-F 
comes Mxt a.nd that 4-F is third. This is the order dn which these oottons 
stand on the British (Jotton Growing Association Farm, Kbanewal, where 
also a specia.! study of the d~fferent types of cottons and their needs is made. 
Further, 289--F tops the list as regards yields on the Coleyana Estate. 

Mr. D. Milne. 
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285-F, which is a hardy cotton and an early ripener, does not stand in 
the expected position either at Convillpur, Renela or Coleyana. This is 
not easy to explain without much more data, but if this type was allowed 
to wilt and shed its fruits at the end of September as happened in many 
cases in the year under report, it might easily mak~ the difference, as 4-F 
is a later ripener. Again, this type requires a higher seed rate per acre 
than 4-F, and its seeds have to be well soaked before sowing, in order 
to get a good germi,nation. Also it requires narrower spacing between 
the rows, and if for any of these or other reasons the, stand of the cotton 
was not as good as that of 4-F, the differences ;in yield recorded above woul<l 
be easily accounted for. . 

As regards prices obtained for the kapas of the different types, it will 
be seen that the British Cotton Growing Association got for 4-F only &.1 
per maund premium over the deshi selection "Mollisoni," and &.1 per 
maund for 285-F and 289-F over 4-F; also that Coleyana actually got for 
4-F annas 10 more per maund than for 285-F, and annas 15 more than for 
289-F. In face of the valuations of the lints of these cottons made by 
spinners that year, and the fact that the premiums for Americans over 
duhi were Rs.2 to &.4, the explanation seems to be that these cottons 
were sold on different dates when prices had altered. In spite of this, 
however, the British Cotton Growing Association got &.40 per acre more 
for its 4-F; &.76 per acre more for its 285-F, and &.106 per acre mora 
for its 289-F, than for its Molli80ni. We must also remember that the 
Mollisoni on the British Cotton Growing Association farm was a selection, 
and that it was probably giving two maunds more per acre as well as a 
premium of &.1 to &.2 per maund over ordinary 'Unsdected deshi, so that 
the extra profits per acre got by growing selected cottons on that farm 
were much higher than those above mentioned. The Deputy Director !Ji 
Agriculture, Hansi, reckoned that farmers got an extra &.36 per acre by 
growing selected, bhatla cotton instead of unselected deshi. He reckoned 
that the kapas fetched a premium of about &.2 over unselected deshi, but 
for the purpose of getting some notion of the value of our selected cottons 
to the Province let us take the following much more mP(\est estimate:-

Rate per 
Extra gross 

Outturn Gross income per 
Kind of cotton. of kapaa maund income acre over 

per acre. kapas. per acre. unaelected 
Desi. 

Rs. Rs. I Rs 
Unselected De8hi8 ... 6 15 90 Nil 
Selected De8hiB ••• ... 7 16 112 22 
4-F American ... . .. n 17 127 37 
285·F and 289·F ••• ... 7! 18 135 45 

Multiplying these extra gross incomes acre into the areas of improved 
cottons grown in the Province, we get the following figures:-

Selected Deshis 
4-F 
285-F and 289-F 

Total 

Acres. Rs. 
67,400 X 22 

947,950 X 37 
16,370 X 45 

.... 

Rs. 
14,82,800 

3,50,74,150 
7,36,650 

3,72,93,600 

Or an extra profit of say 31 crares of rupees for the khal1ij crop of 1924. 
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These American cottons have entirely altered the standard of quality of 
cottons produced by the Punjab, and have raised the price of land in 'the 
Province. They have also put more money into the pockets of farmers in 
one year than has been spent on the Punjab Agricultural Department since 
it started. The work done has opeped up a field of possibilities of improv. 
ing the cotton crop, which has attracted the attention of the Indian Central 
Cotton Committee, and that Committee has agreed to spend:-

(a) a non-recurring sum of Ra.29,000 at Lyallpur chiefly on the build
ing and the equipment of a Research Laboratory; 

(b) a recurring sum of Ra.45,OOO per annum for five years which will 
be spent chiefly on salaries and allowances of the Cotton Researcll 
Botanist and part of his establishment upkeep of apparatus, etc. 

The Punjab Government provides the Cotton Botanist with 218 acres cf 
land, together with implements, bullocks, field labour, etc., necessary to 

, farm these lands, and part of the superior establishment required. 

Wheats.-From masses of types of wheats oollected or bred at Lyallpur ' 
number of improved types have been isolated. These have been tested as 
regards their agricultural, their milling, and their baking qualities. 

The work of wheat improvement is very important, as the area· under ilie 
wheat crop in the Punjab is very large. The following are the figures of 
area under wheat (excluding Native State~) for the season mbi 1924-25:-

Irrigatea acres. 
4,728,154 

U nirrigated acre,. 
4,928,867 

TotaZ acres. 
9,657,021 

The areas under improved wheats in rabi 1924-25, including areas to which 
Agricultural Department seeds were supplied indirectly, is estimated as 
follows:-

Variety. 

Punjab-ll 
8-A ... 

Year officially gi'Vel~ out 
to farmers. 

1913 
1919 

Other improyed types Var~ous years. 

Total 

Area 'in acres. 

889,920 
257,990 

2,140 

1,150,050 

It has been shown conclusively that Punjab-ll gives It to 2 maunds of 
grain per acre more than the original local mixture, and that B-A yields 
Ii to 2 maunds per acre more than Punjab-H. Also Punjab-H grain gets 
a premium over local mixed wheats, and B-A gets a premium over Punjab-H. 
Again, 8-A yields more b'hu.sa per acre than Punjab-11. 

The extra Ii maunds of grain per acre of Punjab-11 at Ra.4 per maund 
on 889,920 acres therefore gave an added inoome of Ra.53,39,520 to farmers, 
and taking three maunds per acre as the yield of 8-A over the original local 
mixture at a value of Ra.4 per maund on 257,990 acres the extra value t'1 
Punjab farmers from this wheat comes to Ra.30,9.5,880; this takes no account 
of premium on grain, the extra money for straw, etc. 

For the 2,140 acres of other improved varieties we may take two maunds 
per acre as the extra yield over unselected wheats. This at &.4 would be 
Ra.17,12O. 

The total income from extra outturn from improved wheats, therefore, wa, 
not less than Ra.84 lakhs for the rabi crop of 1925. But this sum, large as 
it is, represents the extra profits from only about one-ninth part of the 
total area under wheats in the province. 

As a result of investigations at Lyallpur earcockle (Tylenchus 8candens) 
disease in wheat can be promptly cured at practically no expense to farmers. 
The disease has been found in some cases to destroy up to 75 per cent. 
of the crop in the field, and in a single district in one single year it was 
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found to be causing damage to the value of over a lakh of rupees. Propa
ganda work for the extermination of this disease is being carried on as far 
as staff permits. 

SugaTcane.-The position of this crop in the Province is peculiar. I give 
below a short explanation together with a few remarks of the work done. 

Sugar(!ane grows best in humid, warm atmosphere, and it was admitted 
by the Indian Sugar Committee of 1920 that the Punjab is outside the 
world's cane-growing zone. Nevertheless over one-third million acres IU'e 
grown in the Province, and the area is about 17 per cent. of the total 
area of sugarcane grown in India. Sugarcane, however, forms only about 
one per cent. of the total sown area of crops in the Province. 

Nmety-eight per cent. of the canes grown are of the thin-stemmed 
varieties. Thin varieties of cane are preferred as they are more disease, 
drought and fr08t resistant, and therefore a safer crop than the thick 
variety. They can also be grown on poor lands, and are specially suitable 
for fodder, as just that proportion of the crop required for fodder can 
be fed to cattle, while the remainder can be turned into gUT and used 
for family needs, or sold to meet liabilities. 

In many baTani (rainfall) districts 50 per cent. or more of the crop is 
used for fodder purposes in years of fodder scarcity. Thick canes are 
grown only around large VIllages and towns. They are ma.inly used for 
chewing purposes. Limiting factors in the spread of thick canes are, water 
supplies, manures, and fuel for boiling the cane juice, the short cane
growing season, and the frosts which occur in the Punjab. Even when 
manures are available their application to the crop tends to delay ripening 
and results in a poor quality of gUT. For this reason the thick types of 
cane at present grown pay well only if sold for chewing purposes; if 
turned into gUT they result in a loss to the grower. 

According to investigations made by an officer of this department last 
year, sugarcanes are grown at a loss in many districts of the Punjab if 
labour, &e., is paid for at market rates, and there seems little doubt that 
under present conditions cane is unable to compete with such crops as 
cotton, wheat, taria, &c., grown in the canal colonies, and in many other 
parts of the Province. 

There seem tD be special reasons why Punjab farmers grow sugarcane. 
But, briefly, they appear to be as follows:-

(a) the cutting and crushing of the cane and the gUT boiling arca 
done at a time of year when there is very little work for men and 
beasts on the farm to do; therefore, the labour involved costs the 
farmer little or nothing extra, if he keeps his area of cane witbin 
limits manageable by the ordinary labour kept on his farm; 

(b) on a Punjab farm gUT is considered a necessity for household 
purposes; . 

(c) gUT is a very useful addition to cattle food; indeed, in time of 
bad health among the stock, Punjab farmers regard it as essential 
for tbeir animals; also the tops of canes and the chopped or unchopped 
stem provide nutritious fodder; 

(d) the sale of g'U1' provides the farmers with ready money tD help 
them to pay their revenue and other liabilities at a. convenient time 
of the year. 

In the circumstances described under (a), (b) and (c) above, farmers 
prefer to grow what gUT they require instead of havin~ to b~y it. TheIl, 
as already indicated, an additional reason for growmg thIn canes, 1ll 

localIties not too secure as regards fodder supplies is that the crop IS a 
very important insurance against fodder scarcity. . 

All the above seems to indicate that the bulk of the efforts to Impr~ve 
cane farming in the Punjab should be d~vot~d to wor,k connected WIth 
the thin types of cane. An important pomt In connectIOn WIth attempts 
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to improve the \ sugarcane crop in this Province is that the canes do lIOt 

ripen seeds and seldom come into flower. Therefore, crossing to improve 
the types can only 'be doone elsew;here. Thi~ work is done for the Punjab 
by the sugarcane breedmg statIon at COlmbatore which is under the 
Government of India. ' 

Other lines of work, which are open to the Punjab consist of investiga-
tions into: - ' 

(a) the possibility of improving the cultivation of cane by improved 
methods and implements; 

(b) the relative agricultural values, i.e., cropping power, chemiC'a! 
composition, &c., of all types of canes available for trial; 

(c) improvement in cane-crushing machinery; 
(d) improvements in gUT-making, crude and refined sugar-making, &c. 

'J?le Gurdaspur Experimental Station, which was opened in 1910, is the 
mam centre for sugarcane work in this Province. It started with about 
a hundred cane varieties, collected from different parts of India, and from 
other countries, and has continued with the introduction and testing of 
varieties likely to be suitable for the Province; including a large number 
which have been received from the Coimbatore Cane Breeding Station iu 
recent years. It carries out manurial and cultural experiments connected 
with the crop, testing of cane-crushing mills, work on improvement of 
gUT-boiling furnaces, &c. Since last year an Assistant to the Chemist, who 
works under the Agricultural Chemist, Lyallpur, has been stationed at 
Gurdaspur to carry out chemical analyses connected with the testing of 
the various varieties at different stages of their growth, &c. At the 
Lyallpur Experimental Farm similar work is done on a small scale. A 
certain amount of cane work is also done a1; the Hansi Experimental 
Station. On all these farms very much higher outturns of gUT are got 
per acre than are got on ordinary farmers' lands. This is partly due to 
better cultivation and partly to improved varieties. 

A large number of improved varieties of cane from various parts of India 
and other countries have been tried at one time or another on the Gurdaspur 
and other farms. Quite a number of years ago several of these were 
found to give better results than the local varieties, and were given out 
to farmers. More recently varieties bred at the Sugarcane Experimenta! 
Station, Ccimbatore, have been under trial on our farms and have done 
very well. Indeed the increase in yields of some of them over those of 
local canes promises to be such as may materially alter the position of 
the sugarcane crop in the economy of Punjab farming. Sets of these 
promising canes are now being distributed to farmers. About 8,000 acres 
of farmers' lands are under these improved varieties, so farmers are 
beginning to benefit, by them. 

CJuTboiling furnaces have also been markedly improved. In one of the 
improved types of furnace evolved at the Lyallpur Farm, 100 maunds of cane 
juice can be boiled down to gUT with about 30 maunds of fuel (megasse and 
cane trash), while in the local furnace 100 maunds of cane juice requires 70 
maunds of similar fuel to effect the same purpose. The time required to 
boil' down the juice to gUT is also shortened by about half. Improved 
furnaces evolved at Gurdaspur have shown a 35 per cent. saving in fuel, 
and 240 per cent. saving in time. 

Investigations with a view to further improvements on these furnaces 
continue and a number of improved furnaces have been constructed for 
farmen in the central districts. 

As regards sugar making, the Punjab Government has recently had Mr. 
Noel Dearr, a well-known sugar expert for a month, touring in the P.unj~b 
to investigate the possibilities of establishing modern 8.ugar factories 1II 

place of the rudimentary uneconomic processes now in use in the Punjab. 
The oase is under consideration. 

lIfr. D. Milne. 
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Ret rot. (OoUet.ot~hum lalcatwm) disease of sugarcane does much damage 
to. the ~hlc~ varIetIes in the central districts. Investigations in connection 
WIth thIS dl8ease have been: made for a number of years now, and striking 
~ults ~ave ~n go~; for example healthy Amritsari cane has been grown 
mterstrlpped WIth dIseased Ferozepore cane since 1919 and up-to-date the 
Amristsari cane has remained apparently free from the disease, while 76 
per cent. of local ~anes in the control plots was affected by the disease in 
the past year. ThIS throws an interesting tight on the methods of spread 
of the disease and is a piece of information of practical value to farmers. 

OtheT CTop •. -Grams and barleys have been tackled in a manner similar 
to that of other crops as far as staff has permitted and improved varieties 
of each have heen Bent out to farmers in recent years, but se~ral and 
valuable leguminous crops grown have not been touched for want of staff, 
nor have we touched such important crops as joWOJr, bajTa, rice, maize, oil
seeds, etc. The fodder question is also very important and a Fodder 
Specialist has recently been appointed to take up the work. As mentioned 
above, the Indian Central Cotton Committee has come forward to ihelp us 
in the cotton work, thus enabling the Economic Botanist to give more 
attention to wheat and other cereals. A Botanist has been sanctioned 
recently to work on leguminous food .and fodder crops. 

With the very scanty attention whicoh has been possible to give the date 
palm culture, a quality of date fruits never before grown in the Province 
has been produced in Muzaffargarh. These dates are in demand far beyond 
the confines of the Punjab at 8 annas per lb. packed in one lb. boxes, while 
onIinary dates grown in gardens along side of these sell at Rs.2 to Rs.4 per 
maund (82f lbs.). If skilled attention were directed to the other fruits 
mentioned above, which are even now cultivated, much could be done 
to increase the profits from garden lands, and much larger areas of these 
crops wouM be grown. 

Among vegetables, the department has only touched potatoes, and here 
again it has been able to increase the farmer's profits in the Simla hills 
substantially, but practically the whole field of work on fruits and vegetables 
in the Province "is still unexplored. Matters like tinning, pressing and 
drying and otherwise preserving fruits and vegetables, which in other 
countries are taken up by private enterprise, but are in India left to 
Government to tackle, have not yet been touched for want of. time and 
staff. Also there is a great deal of useful practical knowledge among 
horticulturists which ought to be collected and made public. There is an 
immense field of useful work that may be done. In brief researcoh work 
on fruits gives great promise of adding rapidly to the fruit supply and 
well being of the people of the Province. A Fruit Specialist is just being 
appointed, and it is proposed to appoint a Vegetable Specialist in the 
year 1929. 

It is proposed to have a Botanist for millets next year, and one for oil
seeds in the year following. There is no Mycologist in the Provi!lce, and. so 
far the Mycological problems have been tackled by the EconomIC Botamst 
as far as time and facilities have permitted. A Mycologist and staff are 
proposed to be added to the Agricultural Department in 1928-29. The 
appointment of all these officers will help the department to tackle s~me 
of the crops and problems, which for want of staff it ihas not been ,poss'b~e 
to investigate satisfactorily. Another important line of work whl~h thIS 
department is about to undertake, is investigations, oonn~ted WIth ~he 
large number of medicinal plants, which grow wil~ in the hlll~ and plal~ 
of the province. There is great scope for developm,g a lucratIve trade m 
the supply of drugs in India, and to foreigu countrIes. Much use~ul work 
is ~waiting in this direction, and i~ .is pJ'Opos~ to put. an Agrlcultur~l 
ASSistant who is at present under trammg, on thiS work thIS year. He wIll 
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work in close touch with the Medical Department which will carry out 
,the actual research connected with the medicinal properties of these drugs. 
· This Assis&nt will be also in charge of the Herbarium at Lyallpur. 
, The five years' programme of development of the, department will show 

· further details regarding the staff which it is proposed to employ on 
botanical work. 
, I may also mention here that in the Entomological Section a great deal 

'of work has been done which affects the yields of crops. The life history 
'of many pests of important crops have been studied, and improvements 
'have been made on the known measures for their control. 

Sugar cane, maize and jowar stem borers have been studied. The pro
,portion of affected plants of these crops was in some cases found to be as 
:high as 36 per oo·nt., while in the wild baN grass (Sorghwm halepense) the 
· proportion was as high as 72 per cent.; therefore ban"l£ is apparently 
.i:esponsible for breeding a large number of borers. Removal of the stubbles 
,after harvest wems the most effective and practical method of checking the 
'ravages of these pests. 

A close study of the spotted boll worm (Earim insulwna), its parasites, 
food plants, etc., has been made, and a considerable amount of light has 

: been thrown on the subje-ct. The use of parasites in affected fields appears 
to be a useful method of control, and consequently the Entomological Section 
undertakes to supply, free of cost, parasite boxes to farmers who apply for 

,for them., Preliminary studies on ihe pink boll worm (Platyetlra gossypilla.) 
indicate that it is a regular pest in the South-East Punjab, but is far more 
rare in the Montgomery and Lyallpur Colonies and further west. An 
explauation of this is being sought for. The Indian Central Cotton C~m
mittee are- greatly interested in this pest, and are financing a five years' 
Bcheme for further research and investigation on it, in the Punjab. 

Cotton stem borers and other cotton pests are being studied. The removal 
of sticks from the fie-Ids, as soon as possible after the cotton crop is picked 
is recommended for the stem borer, and propaganda to this end has been 
started. The k'l£ttra caterpillar (Amsacta Sp.) which does extensive damage 
by eating up the- young plants of summer crops, has been very successfully 
dealt with by means of light traps. The question of preserving stored grains 
from insect attack is also reooiving attention and so far super-heating the 
godowns seems the most promising method of de-aling with the pests 
concerned. 

, Many fruit pests have been tackled and good results have been got. For 
example, in the control of the mango hopper which does extensive damage 
to the mango crop, spraying with rosin compound has been very effective. 
Citrus psylla, a serious pest of citrus trees in the province, has been success
fully controlled by spraying affected plants with a tobacco decoction. 

Good work has been done in the rat campaign already mentioned' on 
'page' 98. 

Another important investigation now receiving the attention of the section 
is the food of birds, the object being to discover the usefulness or otherwise 
to agriculture, of some- of the commoner birds, so that measures may be 
taken to check the foes, and to favour the mUltiplication of the friends. 

In the Entomological, as in other sections, much work awaits to be done. 
Extensions to its buildings are also an urgent necessity and are being 
provided for. 

QUESTION 12.-CuLTIVATION.-(i) The deshi plough is not an efficient tillage 
implement. It does not invert the soil, nor does it stir up the soil thoroughly 
and deeply unless the ground is ploughed many times, which of course the 
farmer cannot afford time to do. This plough is also used as a seed drill, 
a hoe, a cultivator, etc. 

Improvements in tillage ('au be made by making increasing use of modern 
furrow turning ploughs, for example, the Raja. the Hindustan, the Meston. 

Mr. D. Milne. 
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and many others. These cultivate the soil far more thoroughly than the 
ae3i plough and also invert it. 

The Agricultural Department has recently evolved several cheap seed drills 
which, in unit time, can sow three to four times the area that can be sown 
by the use of the deshi plough. These are now becoming available to farmers, 
and their use will cheapen cost of production, and increase the areas that 
can be sown when the land is in wattar (period in which the land is neither 
too wet nor too dry for sowing). Implements such as the simple Dar harrow 
made by the department, the spring tined harrows, etc., also cover far more 
ground in unit time than the deshi plough when used with the object of 
producing a loose soil surface. 

In an arid climate such as we have in most parts of the Province con
servation of moisture is of very great importance tQ farmers. Dry wind 
sweeping over the surface of a fairly compact soil very soon drie'S it up, 
and hardens it so that it often becomes difficult or impossible to plough. 
The period of wattar is often only a few days durl¥tion and in many barani 
districts (watered by rainfall) the area which can be put under crop depends 
on the area which can be ploughed during the wattar period after a shower 
of rain. What is needed by farmers therefore is an implement which will 
:roughly stir the surface of the largest area of land in the quickest possible 
time. The spring tined harrow, for example, can break the surface of about 
five acres in a day while a plough can only break the surface of about one 
acre. With the spring tined harrow the stirring of the soil is not so 
thoroughly done as in the case of careful ploughing but it is sufficient to 
greatly retard evaporation of the moisture and allow the farmer time to 
·go back over the same area and cultivate it better at leisure. 

To loosen the surface of land under wheat, the ordinary bar harrow is 
very useful as it covers a great area in unit time. 

The sowing of cottons and maize in lines is another important improve
ment on the old method of broadcast sowing, as the crop can then be inter 
cultured by bullock power. 

Again there is much more to be learnt a.bout the economic use of water 
than is at present known, and I personally think that we Should open, 
as early as possible, the Hydraulic station at Lyallpur suggested at page 
10 of my original five years' programme for the Agricultural Department. 
Experiments with deep and shallow cultivation, sowing of cottons broad
cast, t·ersu., in lines, etc., have been made for many years. The results 
are in favour of deep cultivation and sowing in lines. . 

One of the most important obstacles to the better cultivation.,of the 
soil, a.nd to improved farming in general is, in my opinion, the batai 
llystem of leasing lands which always gives the landlord a large share of 
any improvement effected by the tenant. A cash rent system gives a far 
greater incentive to farmers to strive to improve their methods of farming, 
and with more education a.mong farmers this will become more common. 

(ii) Fertility in the plains of the Punjab is maintained chie1l.y by bare 
fallowing and green manuring. The store of nitrogen in the soil is also 
increased by growing leguminous crops. Farmyard manure is scarce owing 
to the faet that much cow dung is burnt as fuel, and artificial manures 
have not yet proved themselves to be very paying where ordinary extensive 
cultivation is practised. 

In the canal colonies the chief rotations are wheat, toria, cotton, or two 
crops of wheat in succession then toria and cotton; but this is interrupted 
by the fact thnt about Ii acres of suga.r cane, about the same amount of 
maize, and some fodders are usually grown. The maize is usually manured, 
then that crop is followed by senji, and that in its turn by ~ugarcane. and 
then wheat. The manure is usually plIt on to 1fue ma~ze, as dIrect 
manuring to sU"'arcane delays ripening. This delay is of Impo~taDce as 
in the Punjab the whole cane season is required in order to rIpen cane 
before the winter cold sets in. 
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Experiments with various rotations have been carried out at the Agricul-
tural Farm at Lyallpur for a number of years now, and the results indicate 
that a more intensive rotation could be practised with advantage to the 
farmer. Details can be given by tihe Professor of Agriculture who is in 
charge of this farm. At the Gurdaspur and Hansi Agricultural Stations 
rotational experiments are also in progress. 

Green manure has been found to be very profitable wherever tried in the 
Punjab plains, and to encourage the practice Government charges no 
abiana (water rates) Jor a crop grown and ploughed in as green manure. 

A common chahi rotation (area irrigated by the wells) is wheat, maize, 
&enji and sugarcane, or wheat, cotton, senji and sugarcane; but small 
areas of tobacco, potatoes, melons ·and other vegetables are also grown in 
suitable places •. 

'I1he common barani system of farming is wheat or gram or barley in the 
rabi, followed by chari, moth, ma.sh, til, or cotton in kharif, and then a 
whole year's fallow. • 

A more intensive study of these rotations is needed. 
It is now being realised. tha.t in order to farm successfully an accurate 

knowledge of costs of the various farm operations is extremely important; 
oonsequently an incessant demand has arisen for information on this and 
other questions relating to fum economies. The Department feels the need 
of a Professor of Rural Economics with a. staff of agricultural assistants 
working under him as Investigators, in order to furnish as accurate in
formation as possible regarding the cost of raising crops in different 
localities and conditionR. This information would place agricultural officers 
in a position better able to advise farmers as to the most economical 
rotations and systems of fa.rming in particular conditions. There is a great 
field of useful work in this line for such staff. 

QUESTION 13.---{}&op PROTECTION INTERNAL AND EXTERNAL.-{i) Under the 
Destructive Insects and Pests Act of 1924, the Governor-General in Council 
is empowered by Notification in the Gazette of India to detain, inspect, 
disinfect or destroy any article or class of utic1es likely to cause infection 
to any crop. 

I understand that the necessary measures are carried out by the ordinary 
Customs Officers who have no special knowledge of the diseases, but I have 
not had any opportunity to look closely into their methods. An exception 
to this, however, is the case of fumigation of bales of cottons entering India, 
which is done in Bombay under the supervision of the Indian Central Cotton 
Committee. 

(ii) No measure exists in the Punjab for the prevention or control of 
pests. and diseases coming from other Provinoes, or from one part of this 
Provinoe to another. 

It is very desirable to adopt internal measures against infection. For 
example, the San Jose Scale on fruit. trees in Kashmere. is. pro~ably a 
menace to the Punjab. The EntomologIst to Government, PunJab, Informs 
me that this disease is already in Kotgarh in the Simla Hills, and I hava 
asked him to tell me after experiments, whether the disease is likely to 
ftourish on fruit trees in the Punjab plains if it is introduced there. Speak
ing generally, I am of opinion that the first thi~g to. ~e done for t~e 
control of pests and diseases is to educate publIc oplDlon as to theIr 
dangers, and that extensive, strenuous, persuasive propaganda is needed 
for this purpose. . . 

I feel thai we urgently need a special propagandist officer In the AgrIcul
tural Department to deal with this, and the many other phases of pr?pa
ganda work required on matters connected with. the. devel?pmen~ of agrIcul
ture. Legislation must follow. propa~anda\ ~ut I~ WIll be ImpOSSIble ~ wo~k 
legi~lation satisfactorily untIl publIc opInIon IS educated to realIse Its 

advantages. 
Mr. D. Milnt.. 
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Legislation has been tried in Madras under the Madras Agricultural Pests 
and Diseases Act of 1919. Plalmyra disease, cotton stem-borer, water 
hyacinth, etc., have been brought within its scope, but there has been a 
great deal of friction in the attempts to work this Act, and it seeJJl'S to 
me that more propaganda was needed before the introduction of legiSlation 
there. 

QUESTION 14.-IlULIDlE..'1Ts.-{a) To make the case understandable I give 
below a brief history of the work done on implements in the Agricultural 
Department together with contemplated measures for development:-

The first efforts towards the introduction of improved implements date 
back to 1907 when Mr. Milligan, the first Deputy Director of Agriculture, 
working in collaboration with a firm of agricultural implement manufac. 
turers in ScotlHnd evolved the Raja plough which has so far stood as a 
model for further attempts to evolve furrow turning ploughs suitable for 
the Punjab. TlJe Raja Reaper, which is now commonly used in the Punjab 
wherever conditions are favourable, was also introduced by the same officer 
after a number of modifications and alterations had been effected to suit 
the conditions of this Province. In the process of evolving these imple
ments, however, there was much waste of money and time as the firm in 
Scotland had to carry out Mr. Milligan's ideas largely from written corre
spondence, and had to send the resulting specimens of implements all the 
way from Scotland tQ India for trial. Much need was felt for an Agricul
tural Engineer and a workshop at the Agricultural Institute, Lyallpur, 
for work on implements and for other work of the department. Mr. Milligan, 
however, was greatly interested in agricultural implements and machinery, 
end made the best of t.he circumstances in which he found himself; the 
result being that since its very inception the Department of Agriculture 
in this Province has given a good deal of attention to agricultural imple
ments. The lines followed have been in the main two, viz.:-

(1) The testing and introduction of modern implements and machinery 
as they were found in the world's market, and the modifications of these 
to suit local conditions; 

(2) the improvement of indigenous implements. 
As early ss 1906 furrow turning ploughs, reaping machines, winnowing 

machines, fodder cutters, &c., were introduced by Mr. Milligan, and by 
1909, 68 reaping machines, 102 furrow turning ploughs and 112 fodder 
cutters were in use in the Province. 

In order to make improved implements available to zamindars, the depart
ment instituted argricultural machinery depots at which modern implements 
recommended by the department, and spare parts were stocked. Efforts 
were also made to get private firms to take up the stocking and sale of 
these implements lind spare parts. The agricultural department depots 
cea,sed to function in a loc'ality as soon as private firms had established 
themselves and the zamind'a:rs had facilitie6 to ~ from them ,what was 
required at reasonable prices. 

In 1914 the department started the manufacture of simple improved 
country implements at the Lyallpur Agricultural Farm, and since then this 
IIOrt of work has been taken up at the other experimental farms in the 
department. 

In 1915, when the Agricultural Engineer was appointed, further work 
on the adaptation of modern implements to fit local conditions, and on 
improving country appliances, was taken in hand. Even at that time, 
however, the duties of the Agricultural Engineer in catering for the wants 
of the specialists at the Lyallpur College and Research Institute; ~he course 
of instruction in engineering given to students; the. well-borlD~ ~ork 
scattered over the whole Province, &c., &c., left the AgrIcultural Kngmeer· 
little time to devote to agricultural implements and machinery. Neverthe- ' 
less valuable work has been done. 
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Among the ,more important novelties and improvements put forward are a 
flexible harrow and a parallel cultivator or horse hoo, comprising the 
essential features of such implements and eliminating the abjection able 
features in the inodern types. This hoe has been produced in India at 
a little more than half the cost of the imported article. A bh'USa or chaif
cutting and pressing machine was devised, and has been incorporated in 
threshing machines made by a British Company. A simple make of seed 
drill for line sowing at a uniform seed rate was devised, &C. 

In this connection mention should also be made of the new method of 
building reinforced concrete work which the Agricultural Engineer has 
devised in the course of experiments connected with the designing of silos 
and grain bins. This method eliminates the use of all forms of wooden 
shuttering, and thereby reduces the cost of construction by 15 to 30 per cent. 
according to the nature of the work under construction. In concrete work 
the metal used for ~inforcing requires to have a certain thickness of con
crete over it as a protection from corrosion, and this fact is taken advantage 
of in the method mentioned as the concrete forms its own mould of form. 
The system is obviously of very considerable economic importance, not only 
to the Agricultural Department, but to the Railway and Public Works 
Departments, and to others using concrete for constructional purposes. 
Numerous other lines of work have 'boon undertaken as occasion has arisen, 
and many draft sketches have been prepared with the object of improving 
or simplifying various implements and machines, but shortage of staff has 
prevented the developments of a large number of these ideas. The Agricul
tural Engineer states that progress in designing implements suitable for 
use in this country could be very much more rapid if trained assistants ana 
qualified draftsmen were provided to work up the ideas put. forward. This 
nas been recognised and the five years' programme of development recen'tly 
prepared provides for one Assistant Engineer, one draftsman and one tracer 
to work up ideas on implements. 

During all these years the Deputy Directors of Agriculture have been 
busy at their work on improving the simpler country implements. Bar 
harrows, seed drills, etc., have been the result and these are being largely 
adopted by cultivators. 

Statements showing the numbers of va.rious kinds of improved agricul
tural implements sold in the Punjab from the year 1914-15 to the end of 
June, 1925, are given below:-

Mr. V. Milne. 



t::l Statement showing the sale of improved agriculturaZ impZements in the Punjab from the year 191~-15 to 192~-$5. 

i 
I IMPl.KMENTS SOLO. 

I 

0 Name of implements. REMARKS. 
Z od ..; t.= cO c:D d ...; .,.; ,Q ~ od .... .... .... .... .... "" ~ "" ~ "" ~ .. .,J. I I ,.!. I I I ~ lO '" ~ '" 0 .... "" "'" . ;:: .... .... .... .... .... "" "" "" "" "" ., 

'" '" '" '" '" '" '" '" '" '" '" rLl I .... .... I .... .... .... .... .... .... .... .... .... 

I 
I 

1 Furrow turning ploughs 204 281 471 104 132 232 171 153 1,077 640 832 The numhE\l" of imple-
(Raja plough and ments sold from 
others). 1909-10 to April, 

2 Meston ploughs (im- 1 

1-906 

] 914isgiven below-
ported). I { 524 841 1,234 Raja ploughs 581 

3 Meston ploughs (manu r -664 -1,264 -557 '153 -76 -548 -1,565 Meston ploughs 413 
factured in India and I 1,630 6,914 3,263 Other ploughs 30 
by local blacksmiths). J Spring tined 

4 Reapers ... ... 186 Raja rea-I - - 10 - 8 5 2 5 3 4 harrow 156 
persandmo- E10es of sorts 61 
wers were Fodder cutter 243 
bought hy 
zamindars 
from 1909--
10 to April 
1914. 

5 Hoes, harrows and 47 
I 

68 66 41 25 62 29 25 73 29 65 
cultivators. .' 

6 Fodder cutters ... 60 

I 
58 42 13 80 50 180 217 288 533 94] 

7 Miscellaneous ... '" - 10 20 13 6 4 11 11 552 439 3,549t 

- Includes ploughs made in India and also by local blacksmith" t Includes 3,311 cane crushers. 
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Statement .showing the sale of implements manufactured by the 
AgT'lcultural Department j1'om 1918-19 to 1924-25. 

IMPLEMENTS SOLD. 
~~-- --~--- .-~------- -------

Name of Implements. "" ci I 
....; .,.. cd .-.t< 

'I "" "" "" "" "" I I I I I ex> "" 
I 

0 .... "" "" .... .... "" "" ". "" "" "" "" "" "" m .... ..... ..... ~ .... .... 

Bar Harrows '" ... 330 432 513 215 218 320 
Drills ... '" ... 125 187 141 9~ 269 234 
LyaUpur Hoes '" ... 96 79 39 - 31 2 
Miscellaneous ... ... 227 1:1;82 - - 427 488 

! , 
I 

~OTE.-Exact figures before 1918 are not available. 

---

.0 
"" I 
-I' 

"" "" .... 

508 
35 
27 
70 

It should be .noted that the information given above is merely a record 
?f the sal,e,.<!. whICh are known. It is beooming increasingly difficult to keep 
~n touch Wlt~ the sales of modern implements that are finding their way 
Into the ProVlnce through various agencies and local manufacturers. There
fore, it is probable that far more of these have been purchased of late years 
by f.armers than the dep.artmental records show. In the earlier years most 
zamIndars. came for advice before purchasing. and ordered the implements 
they reqUIred through the department. Now they go direct to firms and 
purchase for themselves. This is a sign of progress, as iii indicates that 
farmers are gaining confidence in the use of these implements. Light furrow 
turning ploughs of the Meston type are now manufactured on a fairly large 
soale by several firms in the Gurdaspur district, also in a. number of villages 
in other districts. ·The local make is not as good as the foreign mak4l.6, 
but the fact that t,heir manufacture has been taken up is evidence of the 
demand. 

It will be noticed that we know of the sale of over 20,000 Meston ploughs 
during the period mentioned, and that these are by far the most popular 
implements. The rell60n is that the Meston, although a furrow turning 
plough, most nearly resembles thedeshi plough. It is light and, most impor
tant of all, it is very cheap, costing only lliI.7 to lliI.10. This plough does 
good work on light soils. Of late years, however, the heavier furrow turn
ing ploughs of the Raja type are becoming much more in demand. They 
are more thorough in their work, and are essential if farmers are to get 
the best results in heavy lands and lands badly infested with deep rooted 
weeds. They are, however, about four times the price of the Meston, and 
this is a· consideration with farmers. 

Another article worth mentioning is the fodder cutter. There is now a 
great demand for these, and this is a point of importance, as the use of 
these machines effects considerable economy in the amount of fodder required 
for cattle. Local firlllS have also started to manufacture these machines. 

An iniplement of great importance to the farmer is the spring tined 
,barrow. After land has been wa.tered by rain or by irrigation water, it 
remains in a fit state for working only for a few days, but if the surface 
of the soii is broken during that time, tillage operations may be extended over 
a much longer period. A pair of bullocks with a spring tined harrow can 
break the surface of about foul' acres of land in a day, whereas a pair of 
bullocks with a deshi plough can only breftlk one acre in the same time. 
Therefore the spring tined harrow enables farmers to make far better use of 
Rny rainfall or irrigation water. This implement is of spe-cial importance 

Mr. D. Milfle. 
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in barani (rainfall) tracts, where it may enormously increase the area whi.:h 
a farmer c~n put under crop in years of scanty rainfall during the period 
of prepa~~tlOn of the land for sowing. 

The utIlIty of reaper~ is appreciated, but the costs are still very high, being 
about Rs.~O lande~ tn the Punjab. Therefore there is little prospect of 
reapers .bemg sold In large numbers until either their prices are reduced, 
or the costs of labour are further enhanced. 

Steam power threshing machines have been under trial for a number of 
years, but imported makes have not so far been found very suitable for 
the Punjab. Work has also been done in winnowing machines, etc., etc. 

Motor tractors have been tried for a number of years in various parts cof 
the Province, but were not a success owing to frequent breakdowns, even 
where fairly well looked after; the difficulty is in getting spare parts, etc. 
It has been agreed that an important (lause of these breakdowns was the 
fact that the machines were working too' near their maximum power. One 
higher power tractor for trial has recently been purchased. and another has 
been ordered. The result of these purchases will be watched with interest. 

Experiments are proceeding with steam cultivation on the farm of the 
Hon'ble Sardar Jogendra Singh at Iqhalnagar. Steam cultivation is also 
employed on the department's Bara Recla.mation Farm at Kahuta, near 
Montgomery. 

The introduction of modern implements and machines has been greatly 
hindered by the fact that an ordinary labourer on a farm does not under
·stand them, and the local b1acksm~th, for the same reason; is unable to 
effect adjustments and repairs. To help in this difficulty the department 
has for ma.ny years sent out mecha.nics to do simple repairs when requisi
tioned, also the staff on district work assists in putting things l'ight when 
the trouble is slight. . To furlher reduoe this trouble the short course for 
lohars (village blacksmiths) already men~ioned has been started in the 
Agricultura.l College, Lyallpur. 

It should be mentioned also that during the last few years considerable 
progress has been made as regards availability of imported implements and 
their spare parts. A number of European and Indian .agencies who imporl 
modern implements have established themselves in various parts of the 
Province, and the range of implements for selecmon has much improved. 
The farmer is no longer tied down to one type of plough, fodder cutter, 
reaping machines, etc., but in most things he has now a choice between 
two or more makes. ,spare parts of all these implements and machines 
are to be had from these firms, who under the stimulus of competition now 
keep mechanics who can explain the worlcing of their wares. 

Ploughing competitions and methods adopted to popularise improved 
implements have been discussed on pages 50 to 52. 

(b) Kindly see reply to (a) ahove; also pages 58 to 60 and 128. As the 
prices of a number of these implements are higli, the question of payment 
by instalment may be considerod ~n cases where that is necessary. 

(c) The chief difficulty which manufacturers of agricultural implements 
have to face is that they e4"e not in close enough touct with .agricultuMl 
conditions and the needs of farmers to evolve improved implements. Little 
progress can be expected unless lI.n engineer who has considerable know
ledge of agricultural implements and 9perations works in the closest 
collaboration with fo8Jl'Illers. It is .by no means 6n easy matter to evolve 
improved agricultural implements; to .adapt foreign makes to the needs of 
the country, or to improve the local ones, and this work will always be very 
expensive. 

Firms are now making greater efforts to get ·in close touch with farmers 
by sending ont their representatives to districts or through the o~cers of 
the Agricultural Department, but it seems to me that the Agricultural 
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Department will always have to take a large hand in the evolution of im
proved implements owing to the fact that improvements effected are usually 
extremely expensive and often not worth the while of a single private firm 
which will frequently be. unable to retain a monopoly of the improvement 
when it is effected. 

Firms are now asking for the services of men trained in the Agricul
tural College to represent them among farmers: 'this is a step forward. 

There is little difficulty in the distribution of any implement of real 
value. Distribution is done by the agents of the firms direct to the public 
or through the Agricultural Department. To help farmers in this respect 
the Agricultural Department tests implements for firms and informs them 
of the results. It also informs farmers regarding these and advises them 
as to what implements they should purchase. 

QUESTION 15.-VETERINARy.-(a) For about four years I have held charge 
of the post of Director of Agriculture, Punjab, which includes charge of the 
veterinary work in the Province, and from my experiences in that post I am 
convinced that the separation of the veterinary work from the charge of the 
Director of Agriculture would be a seriously retrograde step. I will make a 
few remarks in explanation. 

Be Veterinary .Education.-The training of the subordinate veterinary 
staff is done in ·the Punjab Veterinary College, but as a knowledge of 
veterinary work is an essential part of the tra.ining of an agriculturist,. 
courses of veterinary instruction are also given in the Lyallpur Agricultural 
College to all students who take the B.Sc. degree in Agriculture, to the 
students of the two years' Leaving Certificate Course, and even t() students 
of the Vernacular course. 

To do the veterinary teaching work at the Lyallpur College a Veterinary 
Assistant is stationed there, and he makes use of the Veterinary Hospital at 
LyaUpur, which is directly under the control of the Chief Superintendent, 
Civil Veterinary. Department. With the veterinary and agricultural work 
under the Director of Agriculture, there is no trouble in getting a suitable 
veterinary teacher and in givmg him his promotion in the Veterinary Service 
in due time, nor is there any difficulty in arranging for patients and other 
facilities at the Veterinary Hospital, Lyallpur, for teaching the students in 
the Agricultural College. If, however, the two departments were separate 
the situation would become much more difficult as regards the procuring of 
suitable teachers and giving them their promotion in the Veterinary Depart
ment in due time j a special veterinary hospital w()IUld almost ceretainly have 
to be built for the Agricultural College and the veterinary teacher would 
have to make special arrangements to procure ailing animals for students for 
demonstration and practical work. This arrangement would therefore be 
more expensive and less efficient than the present one. 

Re Veterinary Besearch.-The separation of the two departments would 
reduce faciliti9G for work which at pre~ent exist. For example, Government 
has recently sanctiined the entertainment of a temporary staff for a. survey 
of Hies of the province which appear to be connected with the spread of 
disease among farm stock, and it is difficult to get qualified men for such 
temporary posts. At present, if efforts to recruit a suitable man fail, the 
Director of Agriculture, heing head of both Veterinary and Agricultural 
Departments, may be able to arrange to put one of the trained entomological 
staff of the comparatively well equipped Entomological Section of the Punjab 
Agricultural Research Institute on to this work and re-absorb him in the 
Agricultural Department when the work is finished. Again, a qualified man 
in the open market would be more reAdy to take up an entomolo~ical post 
in the Veterinary Department if both departments are under the Director 
of Agriculture, as the Director would obviously do his best to .absorb a useful 
man in the Entomological Section of the Agricultural InstItutE> when the 
temporary work in the Veterinary Department is finished. ( 

Mr. D. Milne. 
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~hen. again .the collection of entomological specimens, and the information 
which is now lD the Lyallpur Institute, must be of more use to the staff on 
the Veterinary Fly Survey if both departments are under one' Director than 
they would be if under two separate men, as closer co-operation and collabora
tion can be insisted on. In the case of other work also the present system 
has advantages. For example, the Agricultural Chemist at Lyallpur is deal
ing with problems of animal nutrition, and collaboration with veterinary 
officers should be useful. 'l'he Bacteriologist at Lyallpur must be of use to 
the man we are searching for to take up work on the surra disease of camels, 
cows, horses, &c.; and also to the research officer and the Pathologist that 
we want for the Punjab Veterinary College. The Botanist at Lyallpur with 
his comparatively well equipped Herbarium must be useful as regards identi
fication of poisonous plants and 80 on, and so on. In short, all the researchers 
in the Agricultural and Veterinary Departments working togethel" as a 
team would be far more economical to the Province than if they work 
separately. These departments are but beginning their work, and as they 
develop the necessity for close collaboration will become the greater. 

As regards the treatment of diseases of farm animals in the districts and 
the desirability of that work being controlled by the Director of Agriculture, 
it seems to me that these diseases are as closely connected with the welfare 
of the agricultural community as the diseases of plants are, and if the 
Director of Agriculture has gone through a general course in agriculture, 
and is given a competent staff of veterinary officers, he should have no more 
difficulty in dealing with the veterinary work than he has in dealing with 
the work in other special branches under. him, viz. :-Entomology, Mycology, 
Bacteriology, Chemistry, Botany, &c. The Director of Agriculture is 
expected to decide the general line of work to be followed, and co-ordinate, 
control and' direct that work in the best interests of agricultural improve
ment and development; the specialist in charge of eaoh of these sections is 
expected to supply the technical skill and to carry out the work in detail. 
In his own interests the Director of Agriculture will see that the phases of 
the work which he selects to press on, fit into the general programm~ of 
development, whereas if the veterinary work were separately controlled this 
co-ordinatibg influence would be lost, and if the heads of the two depart
ments were both keen officers there would be room, where none exist at pre
sent, for differences of opinion and friction with all its possibilities of delay
ing progress and wasting money. For example, there would be room for 
friction as to restrictions in movements of cattle in districts; the desirability 
of holding cattle fairs, &c. Again the veterinary staff, who are naturally 
tied to a considerable extent t.o the Veterinary Hospitals, complain that 
cattle diseases are not promptly reported to them; but with an agricultural 
staff scllttered all over the province, and whose duties are to move from 
place to place, it seems to me wasteful if we do not make the fullest use o.f 
this latter agency, not only in reporting diseases and controlling the move
ments of cattle, but in persuading farmers to adopt preventive measures. 
The more I study this question with a 'view to increasing efficiency and 
economy, the more convinced I am that the closest possible collaboration 
between the agricultural and veterinary staff will be a benefit to the pro
vince, and, 8S stated at the outset of the answer to this question, I think it 
would be a retrograde step of a serious nature to separate these departments. 

Be cattle breeding work.-Here, in the Punjab, cattle breed~ng. is in the 
process of separation from the Veterinary Department. The district cattle 
breeding work haa been left for the present under the Chief Superintendent, 
Civil Veterinary Department, while the Government cat~le f~rms and grantee 
farms have been placed under a Live Stock Expert. ThiS Live Stock EXl?ert 
has been chosen from the Civil Veterinary Department, not because he is a 
Veterinary Officer, but because he happ~ns ~o be a bo~n farmer and already 
has extensive knowledge of cattle breedlDg in the PunJab. 

62160 G 3 



198 
\ 

.m ca.se a word of explanation is needed as to why cattle breeding should 
eventually be In the' Agricultural and not in the Veterinary Department I 
make a few remirksbelow. 

In the first place every Agricultural Assista.nt, and every Extra Assistant 
Director of Agriculture who has gone through the Lyallpur Agricultural 
College: ruso every Deputy Director of Agriculture in the service has had a 
course in animal husbandry, including subjects dealing with milk production 
and disp.osal, work. cattle, 'their points, how they are fed, what they are 
required to do, &c., whereas the Veterinary Assistants who have gone 
through the Veterinary College, Lahore, and who are in charge of district 
work, have had no such training; also the whole life of the Agricultural 
Assistant is bound up with the problem of what work a bullock can do, how 
much milk a cow can give, &c., &c., while Veterinary Officers are occupied 
in combating disease. Again it is the Agriculturist the world over who has 
produced the breeds of cattle which are famous to-day, and it is, worthy of 
notice that cattle specialist now being turned out of Colleges in other 
countriel\ are agriculturists to wh()m a special training in animal husbandry 
has been given. In the Punjab, no Agricultural Officer can carryon his 
work efficiently and advise farmers regarding their holdings without being 
immersed in problems connected )"ith the, cattle. It is therefore right that 
the staff of ,the Agricultural Department should be compelled to take part in 
cattle work wherever possible. Such work will add to the efficiency of the 
Agricultural Assistants, and it' w()uld be a waste of men and money if they 
were not compelled to take part' in this. At present, however, the members 
of the agricultural staff in the districts are too few in number to take over 
this work entirely, so they and the veterinary staff must work in the closest 
co-operation in this matter for a number of years at lea.st. This being so, I 
d() not see how the departments could be expected to work better under two 
separate officers, and, indeed, I am of opinion that in the interests of effi
ciency, economy and smooth working they must continue to work together 
on district cattle breeding work. 

As already stated, the Chief Superintendent of the Civil Veterinary Depart
ment is in immediate charge of cattle breeding work in the districts. 
while the Live Stook Expert is in charge of Government cattle breeding 
farms, and is the inspecting officer of the Government grantee cattle breed
ing farms in' the Pr()vince. 

The positi()n of the Live Stook Expert as regards the district w()rk on 
cattle breeding is exactly that of any other specialist in the Agricultural 
Department, i.e., he is the expert adviser in his subject, and will get his 
district w()rk done through the Chief Superintendent or the Deputy Director 
of Agriculture concerned. I mention the Deputy Directors of Agricultu;re 
as we are on the eve of adding a. cattle breeding section on a small scale 
to the hendquarters experimental farm for each of. the eight agricultural 
'circles pr()posed for the province. The Chief Superintendent, Veterinary 
Department's position relative to'the Live Stock Expert is the same as 
that of a Deputy Director of Agriculture. 

(b) (i) Yes. Veterinary Hospitals are under Local (District) Boards, but 
they are supervised and guided technically by the staff of the Civil 
Veterinary Department. The hospital buildings are provided by District 
Boards, but of late Government has given grants-in-aid for the building of 
some of these, vide answer to (b) (ii) below. 

The equipment and maintenance charges of hospitals including medicines, 
&c., are always paid by the District Boards. The following menial staff, 
viz:-

One compounder on Rs. 25, per mensem, 
One bhisti on Rs. 13 per mensem, 
One sweeper cum ohaukidar on Rs. 13 per mensem, 

are also provided by the District Board. 
Mr. J). Milne. 
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The Veterinary Assistant in direct charge of the hospital is paid by 
Go ... ernment. His pay ranges from B.s. 60 to Ri. 90 in the case of the 
Veterinary Assistants who went through the old Vernacula,r Veterinal·y 
courses and B.s. 100--10-300 in the case of the new Veterinary Assistant 
Surgeons. ' 

The system' works well. 

Re. (b) (ii)-The following statement shows the number of hospitals in 
E'xistence in the years ending 31st March 1921-22 to 1925-26; the numbers 
of animals treated at these hospitals and on tour, the number of animals 
castrated and the numbers of inoculations, and vaccinations performed by 
the district staff:-

Cases bronght to hospitals .•• 
Cases supplied with mediciues, 

bnt nut brought to hospitals. 

Rinderpest 
Hoomorrhagill Septicmmia 
Anthrax ••• . •. 

Hoomorrhagic Septiclilmia 
Blackqnarter ..• .~ 

FOR THE YEARS ENDING 31ST MA.RCH. 

i~921-22.11922-23.11923-2~.1192t-25.! 1925-26. 

I 
Number of Veterinary Hospitals. 

I 160' I 174 I 177 I 180' I 192 

I Number of animals treated at hospitalR. 
I 361,50'51 411,1)341 496,720', I 540'.878 1 60'1.0'90' I 62,130' ,?0'3,832 80',289 10'6,386 10'4,114 

i Number of animals e.·eated on tou-r. 
111,433 I 130',551 I 82,6!!6 1 10'9,391) 1 120',50'2 

Number of animals castrated at hospitals. 
17,533 I 27,554 I 39,2681 56,982 1 75,873 

Number of animals castrated on IOUI·. 

22,20'9 I 52,527 I 58,534 I 97,869 I 10'7,196 

Number of inoculations performed. 
132,841. t 48,875 i 38,750' I 77,787 1 236,461 
43,R58 83,60'8 82,976 8!,728 91,90'4 

492 10'0' - - -

Number of vaccinations performed. 
43,2441171,7991131,730' 1 155,727/148,214 
5,674 11,799 16,Hl 17,833 22,6115 

It will be seen that the amount of work done at pospitals by the district 
... eterinary staff has increased greatly, during the five years in qu.estion. 
The locations of these Veterinary Hospitals are shown in the map 
enclosed.· 

A considerable demand for new veterinary hospitals and veterinary 
asslstance has arisen all over the Province and with a. view to meet this 
demand a five years' programme of development of the district veterinary 
work extending from the year 1926-27 to year 1000-31 has been made out,
vide statement below:-

* Not printed. 
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~-------------.------------~------------.-------------.------------~--------------
1926-27. 1927-28. 1928-29. 1929-30. 1930-31. RemarkR. ~ 

~ 
~ ----------------~----------------~----------------~----------------~----------------~------------------

1. 20 new hospitals... 1. 20 new hospitals... 1. 20 new hospitals... 1. 20 lJew hospitals 1. 20 new hospitals 

2. Grant-in.aid of 2. Grant - in . aid of 2. Grant - in • aid of 2. Grant - in - aid of 2. Grant - in - aid of 
Rs. 1,20,000. Rs. 1,20,000. Rs. 1,20,000. Rs. 1,20,000. Rs. 1,20,000. 

3. 12 Extra. Veterin- 3. 12 Extra Veterin- 3. 12 Extra Veterin- 3. 12 Extra Veteri- 3. 12 Extra Veteri-
ary AS8istan ts. ary Assistants. ary ASijistants. nary Assistants. nary Assistants. 

4 for Dhanni tract 4 for Dbanni tract 2 for Dhanni tract 2 for Dhanni 2 for Dhanni 
tract. tract. 

4 for Hariana 4 for Hariana 6 for Hariana 8 for Hariana 8 for Hariana 
tract. tract. tract. tract. 

4 for Epidemic 4 for Epidemic 4 for Epidemic 2 for Epidemic 2 for Epidemic 
tract. tract. tract. tract. tract. 

4. 1 Superintendent ... 4. Northern Circle to 4. 1 Superintendent 4. 1 Superintendent 4. 1 Superintendent 
be separated from 
North - West 
Frontier Province. 

2 Deputy Super- 2 Deputy Super- 2 Deputy Super- 2 Deputy Super- 2 Deputy Super-
intendents. intendents. intendents. intendents. intendents. 

Total = 100 hospitals, 
of which 60 would be 
in special tracts. 

Total=60 extra Veteri-
nary .A.ssistants-

14 for Dhanni. 

30 for HarialJa. 

11; for Epidemic 
tracts. 

to 
0 
0 
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It will be seen that the proposal is to opellJ twenty new hospitals per annum 
also tbat a grant-in-aid of RB. 1,20,000 is to be used to assist District 
Boards to construct Veterinary Hospital buildings. Most District Boards 
are financially poor and the money will be distributed amongst the most 
needy District Boards in placES where the hospitals are urgently required. 
Further it will be noticed that twelve Veterinary Assistants are to be re
cruited per annum for work in the Dhanni and Hariana cattle-breeding 
tracts and low-lying localities where ep.i2lO0tic diseases are specially prevalent. 

As regards the Provincial Service veterinary staff, we have five Deputy 
Superintendents at present, and it is proposed to recruit two Deputy 
Superintendents per annum for the next four years, which will give us 
thirteen in all, or nearly one Deputy Superintendent for every two districts. 

Be the superior staff, the Province is divided into three veterinary circles, 
viz. :-North Punjab, South Punjab and Central Punjab, each is under the 
charge of a Veterinary Superintendent, the Superintendent of the Central 
Punjab being also Chief Superintendent with jurisdiction over the other 
two. It is proposed that the Province be divided into five veterinary 
cireles as soon as possible with a Superintendent in each and a Chief 
Superintendent for the Province. 

I have already noted-(vide Government letter No. 1012-D.S., dated 
13th September, 1926, to the Liaison Officer to the Royal Commission) that 
at present the Superintendent, North Punjab, supervises the veterinary 
work of the North-West Frontier Province, and that the remaining 
veterinary staff of that province has no other connection with the Punjab 
than that it oomes under the orders of the above-mentioned officer. The 
proposal is that the North-West Frontier Province should take over the 
lupervision of its own veterinary work as soon as possible in order to 
relieve the Superintendent, North Punjab, of that duty. This will do 
much to meet the growing demand for district veterinary work. 

There are some District Boards which are so poor that they are unable 
to maintain a larger number of Veterinary Hospitals than they are already 
maintaining unless they get some help from Government and this question 
may have to be further considered. 

Be (b) (iii) Kindly see reply to (b) (i) above. 

(c) (i) It will be seen from the statement shown in the reply for 
question (b) (ii) above that rapidly increasing use is being made .>f 
Veterinary Hospitals and veterinary staff on district work. 

The popularity of these Veterinary Hospitals depends mainly on two 
things (a) the qnality of the work done by the Veterinary Assistants in 
charge, and (b) the education of the farmers. 

To my mind, a high standard of education amongst Veterinary Assistants 
is of vital importance. In this connection I may mention that up to 
the year 1921 the Veterinary Assistants employed in the department had 
undergone a three years' vernacular course in veterinary work in the 
Punjab Veterinary College, Lahore. From 1921, students have been taken 
into that College for a four years' diploma course of a very much higher 
.standard than the previous one there. TBe medium of instruction of 
the more recent course is English and is intended to produce professional 
men possessing a sound knowledge of Veterinary Science in all its branches 
erected on a foundation of logical reasoning. The men who have taken 
this diploma are now coming out of the College and will doubtlessly raise 
the standard of work which will be done in the districts. These men 
are designated Veterinary Assistant Surgeons and are to be ,posted as a 
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rule to the most important hospitals in the Province. The starting of 
a co~rse of a l.ower. educ.ational standard to provide the men to man the 
Jess Important hospitals IS under consideration . 

.As re~ards the education of farmers, agricultural education in vario;l.s 
forms With the aid of propaganda is being pushed on. by the Agriculturl'.1 
Department. A.B. already. stated, every lad who goes in for the diploma 
course, the leavmg certificate course or the vernacular course in the 
Punjab Agricultural College, goes th;ough a oourse in veterinary work 
and as the~ are dra~n from middle cl~ss farmers all over the province; 
a~d they ~ISCUss. agrlcultur~l mat~rs Wlt~ people they meet in the exer
cISe of their duties, and With their relatives and friends on their retu~n 
ho~e, they are a powerful influence in spreading knowledge amongst the 
agricultural classes. The position will also be greatly improved by mean~ 
of the lectures, cinema films, &c., vllhich the Agricultural Department is 
arranging for-(vide reply to Question No.3). 

(ii) There are no touring dispensaries in the Punjab. In 1907 one post 
of itinerary Veterinary Assistant was sanctioned for each district, in 
addition to the stationary Veterinary Assistants posted there. The intention 
was to continue these until one Veterinary Assistant had been. posted to 
&ach tehsil. In 1922-23 this stage was passed as 174 Veterinary Hospitals 
were then at work in the 115 tahsils of the Province and the system 
was stopped. It may ,be mentioned that the system was not consider6d 
very satisfactory. 

The men in charge of Veterinary Hospitals tour a little, especially in 
connection with outbreaks of contagious diseases. 

(d) Ignorance is the most serious obstacle. This as noted above, i ... 
being attacked by the Agricultural Department, through college education 
and propaganda. 

Also Government has budgeted for Rs.1,500 to be given as rewards to 
patwaris for prompt notification of contagious diseases, and I :have recently 
ordered the- agricultural staff on district work to devote more attention 
to this work. I do not advise legislation just yet, as it would be mis
understood and -most difficult to work. In my opinion them must first 
be a call for' legislation by the agricultural community before we can 
expect it to work smoothly and well. 

It therefore seems to me that extensive strenuous and per.suasive propa
ganda. is the moot urgent need of the case. 

The most serious loss that a farmer usually sustaillS is that of mm-tality 
of cattle through infectious diseases, and as soon as farUler~ realise. that 
this loss can be reduced by measures such as segregation, dlSpOEal of 
diseased carcasses, compulsory inoculation, &c., there will be a call from 
them for protective measures. At first, vill.ages may ho allow~ ~o take 
measures within their reach, then local bodies anJ finally provlllcml and 
wider legislation may be undertaken. At the r~~e at whil,h w~ are going 
I do not think it will be long before a stage IS reached when there Will 
be a call for measures for protection of live. stock from infectious, diseases. 
Experience has shown that once any agricultural advantage IS cIearl~ 
proved, farmers are keen to adopt it. Let there be no doub~ I;'-bout the 
fact that. we are dealing with farmers who a.re shre~d and as wllhng as we 
are to improve their lot. I have no complamt agamst them, and the duty 
before us is to give them proof that the measures we propose are really 
for their benefit. 

The shortage of veterinary' and ag;icultural sta~ is an obstacle to this= 
but, as already stated, measures to lllcr~ase and Improve these two .. tali" 
are in hand-(vide remarks under (b) (11». 

Mr. D. Milne. 
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(e) No. There are no complaints of want of. serum. A.lso Government 
bas been verr generous in the provision of funds. Money provided for this 
purpose dunng the P86t five years is given below:-

1921-22 
1922-23 
1923-24 
1924-25 
1925-26 

Rs. 
78,000 

1,10,000 
1,10,000 
1,05,000 
1,30,000 

I feel that the. propaganda which we have been organising for the PS.lt 
year or more WIll do much to make serum far more effective, by inforLling 
farmers of the dangers of loss to themselves through the mixing of diseased 
with dise86e-free animals. 

(/) Ignorance is the chief obstacle. No fee is charged in this Province. 
(g) Yes, very much so. I feel that there is a great field for useful work 

hel·e. Mr. Cross h86 already done classical work on surra disease of camels 
at the Sohawa Laboratory by the light he has thrown on the agents of 
transmission of the disease, and by his discovery of its treatment by 
intravenous injections of tartar emetic, &c. . . 

During his Fly Survey he discovered many species of Tabanidai flies 
which transmit the disease, also that these Tabanidre lay their eggs on 
)eaves of aquatic plants, on leaves of trees, and on rocks overhanging 
water; that Tabanidre .are mOI'e prevalent in a year of a good monsoon 
than in a year when the monsoon is poor, &c. 

As a result he was able to point out that all low-lying swampy tracts 
and tracts bordering rivers and canals must be regarded as dangerous from 
a surra point of view, and that dry sandy areas are not so dangerous. 
During this fiy survey much information regarding bot flies, ticks, &c., 
was also collected which will he of great value in dealing with other 
diseases of farm animals. 

In short, Mr. Cross has opened up a whole field of research work with all 
.sorts of possibilities of economic importance. 

It seems to me that foot and mouth disease, hremorrhagic septicoomia, 
rinderpest and other important diseases offer fields of research by which 
immense benefits could be conferred upon the province if qualified men are' 
~mployed to investigate these. 

In this connection I may state that Government has agreed to my pro
posal to place the Sohawa Research Laboratory under the Principal of 
the Punjab Veterinary College. That officer with his laboratories and 
specialists in a number of branches of veterinary work is in a position 
to give more advice and help to the Research staff in the Sohawa 
Laboratory than the ofIicer-in-charge of district work wa.s 'Wihen the work 
was undor him. 

·Government has also provided money for the engaging of a specialist 
to take the place of Mr. Cross who unfortunately has retired; and money 
has been provided for the continuation of the fly survey started by Mr. 
Cross. 

A post for a research officer has also been sanctioned for the Punjab 
Veterinary College, and I will ask for a second research veterinary officer 
within the next few years. ColOllel Walker and Mr. W. Taylor have Qone 
som'1 work on foot and mouth disease an.d Mr. Taylor has done some 
work on the anti-rabic treatment of doge, bilt these officers had little time 
to spare for research. . 

I feel that there is a large field for veterinary research work of great 
potential value to the Province, the fringe of which has hardly' been touched, 
and that many more workers are needed. 

Re (g).-(i) and (ii). The extension of the Provincial Veterinary R~searc~ 
Institution is essential, as many local problems can be much better lDvestl-
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g~ted on th~\spot, for exa~IJ:ple, the Fly Survey in the Punjab in connection 
with surra disease. There IS no reason, however, why the Muktesar Institute 
should not be strengthened and take up the investigation of such problems 
as it is fitted for.' -

(h) (i) and (ii). If the Muktesar Institute could provide a better class 
of research officers than the Province can provide and these officers would 
be under the control of the Local Government as long as they are in their 
Province, I see no objection to this. Personally I would welcome any 
assistance which the Centtal Government could give. 

QUESTION 15.-VETERINARy.--(i). No. I can see no advantages in this 
t~ the ngricultu.ra:l community, but I ~ee obvious possibilities of having 
differences of oplDlOn where none can eXist under the present organisation. 
What is needed I think is that the veterinary officers in various Provinces 
shall be encouraged to meet together and discuss the problems which come 
before the provincial authorities. 

For veterinary officers the institution of a post of Veterinary Adviser 
in each Province and a post of Veterinary Adviser to the Government of 
India would of course be an advantage in that they would have these 
higher posts to aspire to. This in my opinion is the chief cause of the 
call from veterinary officers for sepamtion from the Agricultural Depar~ 
ment. 

QUESTION 16.--ANIlIlAL HUSBANDB.y.--(a) (i). The main policy in the 
Punjab as regards cattle breeding is the preservation and improvement 
of the indigenous breeds of cattle- of the Province by a process of selection. 

The three most important breeds of the Province are (1) Hariana
the home of which is in the south-eastern districts of the Province, (2) the 
Sahiwal or Montgomery brood which is typically found in Montgomery 
district, and (3) the Dhannibreed-the home of which is in the Jhelum, 
Attock and Rawalpindi districts. 

The Hariana is the heaviest animal and is celebrated for its draught 
qualities; the Dhanni, which is also an excellent draught animal, is rather 
smaller and requires less food to keep it in good condition, while the 
Montgomery breed is specially celebrated for its milk yield. Schemes are 
in operatiop. for the improvement of these three breeds. 

The Hariana.-The main Government Cattle Breeding Farm at Hissar 
deals with this breed. The farm is about 40,000 acres in extent, and about. 
2 000 acres of it are under cultivation. The farm carries about 1,500 cows, 
a~d a total of nearly 6,000 head of stack. It turns out about 300 pedigree 
bulls per al)llUm and a considerable number of other stock. Milking records 
are now kept, and an attempt is being made to turn this breed into. dual 
purpose animals (see also annual reports). Proposals are under conSidera
tion for the extension of the cultivated area of this farm to 6,000 acres, 
and land is ,being set aside for the establishment of another 3,000 acre 
farm in the Nili Bar for the improvement -of this breed. Also it is pro
posed to attach 150 acres of land to each of the eight experimental farms. 
which are to be the headquarters of the eight Deputy Directors of Agricul
ture and the following grants of land have been made by Government 
for the improvement of the Hariana breed of cattle:--

. Name of farm. 

1. Fazal Dad Farm 
2. Babadarnagar Farm 
3. Qadarabad Farm 

Total 

Mr. D. Milne. 

Year 
granted. 

1916 
1916 
1!115 

Area in I Required strength 
acres. - of herd. 

3,140 6 bulls, 400 cows. 
3,131 6 bulls, 400 cow~. 
1,000 3 bulls, 125 cows. __________ I ________ ! ___ 

7,271 15 bulls, 925 cows 
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l'Iilk recording has been started at these grantee farms with the object 
of improving the milk yields in conjunction with draught qualities, and 
some comparatively good milk-records have been got. 

A scheme to maintain and improve the Hariana breed in their home 
districts was started in 1922-23 the underlying principle of which is that 
pedigree bulls are provided from the Hissar cattle farm and sold to 
District Boards at Rs.250 per animal, part of the cost of the bulls being 
pro'l"ided by Government, and the remainder by the District Boards con-
cerned from local funds. . 

The District Boards of Rohtak, Gurgaon and Hissar now participate 
ill this scheme and the total number of bulls in it at tbe end of March 1926 
was 660-(lIide Tbble VII, page XlI: of Annual Report of Veterinary Depart
ment for the year 1925-26). 

The following statement shows the sums of money contributed to the 
Hariana scheme by Government during the' last three years:-

]923-24 
1924-2:; 
1925-26 

Rs. 
Nil 

4,000 
16,000 

As a rule, not less than half the cost is borne by the District Board 
concerned, but in the year 1925-26 Government agreed temporarily to 
contribute Rs.2 for every rupee contributed by the District Boards. This 
year the soheme is again on a 1/1 basis but tJhe question of a 2/1 basis ia 
under consideration. 

ThE' bulls are allowed to roam about with the village herd. 
As regards the Dhanni cattle, the establishment of a farm of about 1,000 

acres for the improvement of this breed of cattle in Chakwal District 
Jhelum, is under consideration. 

The Dhanni.-A Dhanni Cattle Breeding Scheme to improve the breed 
in its home districts was started in 1919-20. Attock, Rawalpindi and 
Jhelum districts joined at first and the scheme has since ~n exteuded 
to Mianwali district. Briefly, it aims at the provision of selected bulls of 
this breed for District Boards, and the subsidisation of approved privately 
owned bulls of the breed. The contributions by Government and the 
District Boards concerned are on the same basis as in the case of the 
Hadana Scheme. . 

The following statement shows the sums of money granted by Government 
for the furtherance of this scheme during the last three years:-

1923-24 
1924-25 
1925-26 

Rs. 
6,500 
8,500 

22,600 
The bulls are selected animals purchased locally, and some are under the 

care of prominent men in the villages who are paid a maintenance charge 
of about Rs.15 per bull per mensem. 'Many others are privately owned 
bulls for which maintenance charges of Rs.8 to Rs.15 per month are paid. 
The total number of bulls at the end of March 1926 was 187-{lIid6' page 31 
of Annual Report of Veterinary Department for the year ending 1925-26). 

A herd book of' this breed is kept. 
District Boards outside the Hariana and Dhanni Cattle Breeding Schemes 

have been allowed to buy pedigree bulls from the Hissar Cattle Farm at 
Rs.250 per animal, and in addition it is proposed now to give grants-in-aid 
to the poorer District Boards outside these schemes. 
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1.'l1e numbel\ of approved herd bulls in various districts of the province 
i II the .years 1921··22 to 1925-26 were as follows:-

No. of Bulls. 
1921-22 1,537 
1922-23 1,637 
1923-24 1,774 
1924-25 1,958 
1925-26 2,253 

The Salliwal or Montgomery.-As regards the Montgomery breed of cattle, 
the following statement shows some particulars of" the larger grants of land 
made by Government for the improvement of this' breed:-

Name of farm. Year Area in Required strength 
granted. acres. of herd. 

I. J ahangirabad Farm ..• 1916 4,226 8 bulls, 500 cows. 
:.!. Kot Allah Dad Khan Farm 1917 3,800 3 bulls, 125 cows. 

----- -----
Total 8,026 11 bulls, 625 cows. 

In 1923 Government granted a further area. of about 5,000 acres of land 
near Shergarh in the Montgomery district to janglis and Syeds on l'OW

breeding conditions. These grants are from half to two rectangles, each 
rectangle • being 25 acres. The conditions require that the lessees mai-ntain 
two approved cows per rectangle of irrigated land, and one cow per 
rectangle of unirrigated land, the cows to be ot an approved breed and 
quality. 

If the tenant conforms to ali the conditions and pays aU dues to Govern
ment he is entitled to get occupancy rights, and if he continues to pay 
all Government dues for five vears more after the commencement of the 
tenancy he is entitled to ge.· proprietary rights on payment of Rs.150 
per acre. 

Government has also reserved 15,000 acres of land in the Nili Bar for 
similar small grants for the impro\"ement of the principal breeds of cattle 
of the province. 

In 1924 the canal water rate for fodders was Rs.3 per acre. In 1925 
the l'ate was reduced to Rs.2 per acre, representing a. reduction in revenue 
to Government of Rs.16 lakhs approximately, and it now stands at Rs.2 
per acre. 

In IIIddition 39 co-operative societies were at work on the improvement 
of cnttle hreeding. . 

I have mentioned the creation of a post of Fodder Specialist, and our 
proposed fodder farm, in my replies to question No. 16 (b). The extension 
of the well boring staff has been mentioned in my reply to Question 
No.' 8 (a) (iii). 

It will therefore be seen that a good deal is being done to encourage 
farmers to improve the main breeds of cattle in this province. 

(ii) For the encouragement of the dairy industry the following grants 
of land have been ma.de by Government:-

Mr. D. Milne. 
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Name of farm. Year I Area in I Requi~ed"streDg~h 
granted. acres. ,of herd. 

1. Rakh Chandrai, Labore Dairy I 1922 I 1,137 6 bulls, 600 cows. 
Farm. 

I 1921 I 
2. Montgomery Dairy Farm 485 3 bulls, 150 cows, 

Total --=-1 1,622 9 bulls, 750 cows. 

1 regret to say that the Rakh Chandrai grant has been $0 wanting in 
success that it. is being resumed by Government, but the Montgomery grant 
is continuing. In this connection it must noil be forgotten that a serious 
handicap in making dairying pay in India is the difficulty in getting rid, 
st a profitable price, of cows whioh have ceased to give a fair supply of 
milk. 

As already mentioned milk recording has been started at the Hissar 
Cattle Farm. and at all the cattle breeding farms already referred to. Also 
co-operative milk recording societies have been instituted on the Shergarh 
grants (referred to in Question No. 16 (i) above). • 

That considerable improvement can be made in milk yields by breeding 
and selection of the animals has been shown by the work at the Lyallpur 
Agricultural College dairy where the average milk yield of a herd of about 
20 cows throughout the year including dry periods has been raised in the 
years 1914-15 to 1925-26 from 5'6 lbs. to 9'8 lbs. per day"":vide statement 
"elow:- Average yield 

1914-15 
1915-16 
1916-17 
1917-18 
1918-19 
1919-20 
1920-21 
1921-22 
1922-23 
1923-24 
1924-25 
1925-26 

Year. pe?' day 
per cow. 

lb. 
5'6 
5'4 
6'8 
7"18 
7'45 
8'6 
9'31 
7'27* 
9'1 
9'3 
9'03 
9'8 

A sl'heme is under l'onsideration for growing fodder on a farin"of 1,140 
acres some seven miles from Lahore, the idea being to induce gowalas (dairy
men) to bring their cattle to the farm where they will be supplied with 
fodder at cheap rates provided that the cows are milked under. the super
vision of the Agricultural Department and that the milk is ha.ndled and 
Bold under sanitary conditions. The idea is to assist in giving a better 
supply of milk to Lahore where many of the cows are kept in most 
unsanitary conditions and fodder is expensive. The state of affairs is 
similar in other towns of the Punjab. 

(iii) Kindly see above replies to Question No. 16 (a) (i). Also researc~es 
have been started on the nutritive value of fodders in the Chemical Section 
of the Lyallpllr Agricultural College. This is a beginning on work which 
should show what rations are most economical for farm animals. 

• Fall due to severe attack of foot and mouth disease. 
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(b) The prinoipal cause of injury to cattle from insufficiency of fodder is 
the difficulty in getting rid of surplus cattle owing to religious scruples. 
To Msist in the supplies of fodders, Government has recently appointed a 
Fodder Specialist who is looking into the case of improvement of pastures, 
storing silage in time of plenty for use in times of scarcity, the stacking 
of dry fodder, &c, He is a:80 investigating the possibilities of increasing 
the supplies ot green fodders on irrigated areas in the m'Onths of April and 
May when it is usually most scarcej also in the months of November and 
December before senji, &c., is fit for use. 

In barani areas there is little green fodder in dry seasons, and the Fodder 
Specialist is looking out for more drought resisting fodder plants, while the 
Deputy Directors' staffs are at work preaching improved methods of cultiva
tion and conservation of moisture in such a.reas. 

As stated in reply to Question No. 8 (a) (iii) it is proposed to have a 
large increase in the well boring staff of the department to augment water 
supplies in existing wells, and to bore new ones. Also bunds to catch rain 
wa·ter are being repaired in Gnrgaon district, new bunds are being made, &c. 

To assist in the supply of fodder during famine years it is also proposed 
to.start. a fodder farm of 6,OO!) acres in the Nili Bar. 

The Agricultural Chemist is looking into the su!!lciency and variations in 
the important mineral constituents of fodder crops grown in the widely 
different climatic soil and other conditions of the province. This work is 
being carried on DS parts of the investigations on the nutritive values of 
these crops. 

Dr. ·Lander, the present Chemist, is a specialist in work connected with 
food values in animal nutrition, and as far as the staff and faC'ilities will 
allow he is beginning to open up investigations in that direction. Tho 
field is very important, wide and completely unexplored in the Pun;ilb. 

(c) In . irrigated areas there is no great shortage of fodder but green 
fodder is most short from the middle of April to the end of May and In 

1\ lesser degree in the month. of December. 'rhe same applies to barani 
aren.s in normal years, but in dry years thE" ~arcity of fo':!ders may be severe 
and may extend over any length of time. The failure of winter rains is as 
important as the failure uf the nlonsoon rains owing to the fact that wheat 
bhusa which is such a valuable fodder all the yen.r round is then short. 

In bamni areas the following fodders ar\i .. vailable:-

Name of fodder. 

Wheat (7riticum vul
gare). 

Oat~ (Avena sativa) 

Barley (Hol'deum vul
gare). 

Maize (Zea Ma,ys) 

Chari (Andropogon SOl'

ghum). 

~llr. D. Milne. 

Date of sowing. 

Early Octoher to end 
of November. 

Ditto 

Ditto 

March-April if win
ter raint! aM good. 

April, May, June and 
July. 

Time when ready for 
use as fodder. 

February and March as green 
fodder and tbe remainder 
of the year as dry foduer. 

Ditto. Scotch oats supply 
green fodder till tbe middle 
of May. 

'End of January to eud of 
March as green fodder and 
remainder of year as bhllsa. 

Fed in 8 weeks time. 

Fed green in 10 to 12 weeks 
time, chiefly fed green 
August, September and 
October and fed dry all th" 
year round. 



Name of fodder. 

Bujra (Penni8etum) 
/lIphoideum). 

Gram (Cicer aI'ietinum) 

Moth (Phaseolu. ac
onitifolius ). 

GOlCara (Cyampo8i8 
p8oralioideB ). 

Rape (B,·o8.ica Cam
. pes/ri8 var. 8ar8on). 
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Date of sowing. 

July and August 

September and October 

June and July 

80wn end (If May, June 
and July. 

Octoher aud November 
in wheat and other 
crops. 

Time when ready for 
use as fodder. 

Chiefly used for grain, and 
the dry stalks are fed to 
cattle. Ripe in 10 to 12 
weeks time. Fed green in 
September and October and 
as dry fodder all the year 
round. 

Green fodder in February and 
March j dry bhusa at any 
time. 

Often sown withjowar and the 
mixture is known as chara. 
Fed green in September and 
October and dry in winter. 

Fed green August, September 
and October. 

Fed mixed with dry stuff in 
January and February. 

~d) Government for many years has given concessions in the railway 
freights for transport of fodders to famine areas and has supplied fodders 
at cheap rates. As already stated, the well boring section is being largel.v 
augmented-vide reply to Question 8 (a) (iii); and a Fodder Specialist has 
been appointed to look into the question of improvement of pastures, 
fodder crops, siloing, &c.-1Iide reply to Question 16 (b) also there is the 
proposal to open a fodder farm to create reserve of fodders. 

(8) Farmers already take a keen interest in anything that brings them 
profit. The main difficulty is that stock rearing does not pay as well as 
crop rearing does. In barani (rainfall) areas it is impDrtant to increase 
the certainty of fodder supplies and this is being tackled by Government 
in the manner shown above. 

QUESTION 17.-AGRICULTURAL INDUSTRlEs.-(a) Mr. Stewart, Professor of 
Agriculture, Punjab Agricultural College, Lyallpur, has looked closely into 
this matter on farms in the canal colonies for several years back. On the 
average of all his investigations he estimates that 171 days' labour of about 
eight hours each of one man and about nine days' labour of a pair or 
bullocks were expended per acre of land held. The common size of a 
holding in the canal colonies is half a square (about 14 acres). This holding 
would therefore necessitate about 24lt days of a man's labour and 126 
days' labour of a pair of bullocks per annum. I understand, however, tha& 
Mr. Stewart's calculations represent the number of days of eight hours 
each occupied by a man and a pair of bullocks in actual cultivatiDn opera
tions and that nD' time has been allowed for the cultivator to feed his 
bullocks, guard his crop, repair his implements and water channels, his 
house and such like; also to make ropes, &c" needed for his farm. H 
seems to me therefore that the farmer would not have as much leisure time 
88 the ahove figures would indicate,but Mr. Stewart will be able to explaiu 
the point. Farmers near mandis (markets) and towns sometimes hire them
selves and their bullocks for carting work in the slack 6Elason; also they 
sometimes hire themselves for unskilled labour in towns. In the case of 
farmers on chahi lands (i.e. irrigated by wells) there is much less slack 
season than is the case with farmers on barani (rainfall watered) lands or 
canal irrigated lands. 
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In liamni'. distdcts, after the wheat sowings are over, a number 01-
cultivators go to the canal areas and find work on repairing canals, roads, 
&c. In the south-e'astern side of the province, harvests are earlier than 
in the canal areas, and in the case of the wheat harvest farmers of the 
south-east after harvesting their own areas, hurry off to the west to assist 
in harvesting operations there. The influx is chiefly to the canal areas. 

Silk-rearing, basket-making, rope-making, &c., are done in some areB.!1 
during the slack season, 

(b) Fruit and vegetable growing, poultry keeping, silk rearing, lac culti
vation, &c., could be greatly extended and improved. 

F.,.,uits. For many years now quite a number of fruit farms have been at 
work in the Punjab hills. Most of these were started by Europeans who no 
doubt found the climate of the hills more congenial than that of th", 
plains. These farms are situated chiefly in the Kulu Valley and Simla 
Hills. Apples, pears, peaches and other fruit plants suitable for the 
climates conceTned have been 'imported from various countries by the 
owners of the farms, and some excellent specimens of fruits now find their 
way into the Simla and other markets. This proves that excellent fruit~ can 
be grown" and farmed at a profit. Transport facilities however have 
hindered development in many cases. Fruits from the Kulu Valley for 
example have to be carried for over a hundred miles by road down through 
the Kangra Valley to the railway station at Pathankot, 'but in spite of 
this, there is quite a considerable trade of the more easily transportable 
fruits from that Valley, 

In the plains of the Punjab there is a no less promising field for fruit 
farming. The kinds of fruits grown there differ from those grown in the 
hills owing to differences in tJ;te climatic and other conditions. For example 
the sub-montane regions are very suitable for such fruits as mangoes while 
the plains with their sub-tropical climate are very suitable for oranges, 
limes, lemons and other members of the Citrus family. Then there are such 
fruits as figs, plantains, pomegranates, plums, peaches, &c., common in 
various parts of the Province. 

With the object of encouraging the development of fruit culture in the 
province, Government made the following grants of land:-

(1) In 1920, a grant of 722 acres of land at Renala Khurd (Mont
gomery District) for fruit growing; the special object being the develop-
ment of the raisin industry. ' 

(2) In 1921, a grant of 56 acres of land near Pakhowal, Gujrat dis
trict, in Chak No. 28 of the Upper Jhelum Canal, for general fruit 
cutivation. 

(3) In 1922, a grant of 175 acres of land at Montgomery for general 
fruit cultivation. 

Government has also set aside 500 acres of land in the Nili Bar for fruit 
culture. 

In July, 1926, Government appointed a Fruit Specialist temporarily but 
as soon as it was known that a Fruit Specialist had been appointed there 
was an overwhelming demand from farmers in all parts of the Province 
for help and advice, and Government has given administrative approval 
for the inclusion of a post of a second Fruit Specialist in the next year's 
budget. 

The season and crop report of 1925-26 shows that the area under orchard 
and garden produce in the Punjab is 287,000 acres and in view of the value 
of this produce to the health of the people as well as to the finances of the 
Province, the subject merits attention. 

Previous to the employment of the Fruit Specialist, the Economic Botanist 
for the Province had to attend to work on all crops including fruits; but 
even with the very scant attention which we were able to give to date-
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palm culture for example, we have belln able to produce date fruits of a 
quality never before grown in the Province. These dates are in demand 
tar beyond the confines of the Punjab at 8 annas per lb. packed in I-lb. 
boxes while the date fruita grown near these sell at about Rs.2 to Rs.4 per 
maund (82~ Jbs.). My opinion is that if skilled attention were directed 
to mangoes, figs, plantains, oranges, limes, pomegmnates, peaches, plu·ms 
and the numel'OUS other fruits even now cultivated, much could be done to 
increase the profits got by fruit growers. 

A very common complaint from growers is that nursery plants turn out 
to be of a different kind from that for which they were purchased and as 
this is only certain three or four years after the purchase, these growers 
Buffer great loss. To help to meet the difficulty we are attempting to 
organize the private nurseries in the Province so as to give a guarantee 
that the stock Bold from them will be as advertised; also we propose to 
establish small nurseries at each of our agricultural farms in the Province. 

A railway 'is being constructed in the Kangra valley, and owing to better 
transport facilities fruit-growing will extend greatly there. .The Kulu 
valley which lies beyond Kangra already grows a considerable quantity of 
fruits and this will also extend. I feel that the whole time of one fruit 
specialist could be profitably devoted to these two areas. We really need a: 
large staff of fruit specialists and this will be asked for in due time. 

As regards vegetable culture, the Economic Botanist wa.s only able to 
touch potatoes in the Simla hills, but there again we have been able to 
increase the profits of farmers very substantially. , 

Government has set aside 50 acres of land at each of seven different 
centres in the Nili Bar Colony for vegetable growing, and it is intended 
to ask for a Vegetable Specialist in the year 1929·30. 

Poultry. A. Poultry Specialist has just been appointed. So. far, this 
work has not been attended to for want of staff, 'but there seems to me a 
good deal of room for improving country' fowls. I asked Mr. Harrop the 
newly appointed Poultry Expert to write a note for the' Royal Commission 
and this has been forwarded separately through the Financial Commissioner, 
Development. Attached to it, are the Poultry Specialist's proposals fot 
stal·ting poultry work in the Punjab. 

Se1·icultwre.-There are records of sericulture having been tried in the 
l'unjab as far back as 1836. It is also recorded that the industry was 
started in Kangra and Gurdaspur districts in the 'seventies of last century; 
but that it rapidly declined owing to pebrine disease, till in 1895 it was 
almost non-existent. In 1908 the Agriculture Department started to revive 
it. By this time the pebrine organism had been isolate!! and· methods for 
its control had been worked out in France. Therefore, the main difficulty 
encountered in previous years had been removed. 

In the first year of the work the Agricultural Department imported 26 
ounces of pebrine free eggs--or seeds as they are commonly called, from 
France, and 23 ounces of these were distributed to various rearers in 
Gurdaspur. Two ounces were given to the Salvation Army to be reared 
at Changa Manga in Lahore District, one ounce was reared at, Lyallpur. 

The seeds were received in October, stored in Simla, and distributed to 
rearers in the beginning of February, so that they could be hatched out by 
the end of third week of that month when the mulberry trees burst into leaf. 
It takes about six weeks to rear the worms, and it was soon found that the 
temperatures in the plains are usually too high for successful rearing, ~.e., 
they are too high before the worms can spin their cocoons. Hot dry wmds 
had disa.strous effects and it soon became evident that the sub-montane 
districts were the only promising field of operations. The department has, 
therefore, confined the silk rearing operations to Gurdaspur and other sub" 
montane districts. 
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Pebrine frlie seeds have been imported annually from France and else
where since 1908. In 1914 the amount of seed imported, and distributed, 
had risen to 600 -ounces, and the quantity gradually increllBed till in 1922 
it had reached 2,825 ounces. During .these years people had discovered that 
th~y could get an income of &.40 to &.50 by rearing an ounce of seed 
WhlOh cost them less than &.3, and in their eHorts to increllBe their income 
they began to buy amounts of seeds which produced far mOl'S worms, than 
they could possibly accommodate or feed properly when they were near the 
cocoon spinning stage. 

Rearing is mostly done by small cultivators and menials. The department 
by that time had discoveTed that the rearers required a good deal of instruc
tion and guidance in order to get good results, and, as the staff of the 
department was small and greatly occupied with other work, it was thought 
advisable to reduce the quantity given to one family to what that family 
could rellBonably be expected to rear; the consequence was that the seed 
imported in the following year was reduced to about 1,400 ounces. In the 
years 1924 and 1925 the seed imported amounted to 1,500 ounces per annum. 

In 1921 the department obtained a temporary staff for mulberry planta
tion work, consisting of one Mulberry Superintendent and a few local 
gardeners. The Superintendent helped to supervise the rearing of the 
worms. Plantation work was started at Sujanpur on the banks of the 
Upper Bari Doab Canal, with a small plantation and a nursery for rearing 
young plants. This work has extended rapidly since then. 

In 1925 a permanent sericultural staff was sanctioned consisting of two 
Sericultural InspeC'tors. fOllr Sub-Inspecwls. and six fnukaddams. By tha,t 
time there were about 20 plantations of mulberry trees covering a total area 
of 35 acres, scattered over a range of 45 miles; all the Plantations 
excepting one at Kot Naina in the Gurdaspur district being on the banks 
of the Upper Bari Doab Canal. The Irrigation Department has also placed 
old mulberry trees on both sides of the Canal and stretching over a length 
of 15 miles of its length, at the disposal of the Agricultural Department. 

As regards the nursery work, about 15,000 mulberry seedlings are now 
being planted out each year on areas which the Irrigation Department has 
been able to provide, also many thousands of young mulberry seedlings are 
given to District Boards and private people who ask for them in order to 
start plantations. 

Besides ilI).porting ,the silk seed, and arranging for its hibernation and 
distribution at thQ, proper season, arrangements are made so that the rearers 
can have supplies of mulberry leaves either from roadside trees which are 
under District Boards or from trees on canal banks or from the depart
ment's own plantations. The cordial co-operation of the Irrigation Depart
lDent in giving the use of their canal banks and plantations has been an 
important factor in the progress of the work. 

The Agricultural Department holds silk cocoon exhibitions at the end of 
each rearing season and awards substantial prizes to the rearers who have 
got the best outturns of cocoons from unit quantities of seed, also prizes 
arc given for quality. The department arranges auction sales of cocoons of 
the rearers who care to bring their produce to the sales. Difficulty has been 
experienced in the past two years in selling the crop as there are few buyers, 
and theso had formed a pool. Government, therefore, advanced money on 
the crop which the Agricultural Department stored and sold for the rearers 
at reasonable rates. The department also started a very S)llall filature last 
yen,r with the object of teaching the people how to reel their silk and so be 
independent of cocoon huyers. This also helped to dispose of the crop. 
Arrangements are now being made to start a filature' at Shahdara on' a 
much larger scale. This is an important step, as reeled silk is far mol'S 
easily transported than cocoons, is a.lmost indestructible and cnn be sent to 
buyers the world over. There is no doubt that the extension of silk rearing 
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will be 11 great boon to a large number of the poorer classes of people in 
the Punjab, and now, with the provision of a small staff for this work, it 
should be considerably exttlnded. It may also be mentioned that the rearing 
of silkworms has been introduced into quite a number of village schools 
where the children do the rearing under the guidance- of the teachers. These 
schools are doing very good work, and this is proving an excellent JIleans 
of spreading a knowledge of silkworm rearing among the rural classes. 
S"hool teachers are also rendering assistance by guiding villagers in the 
rearing of silkworms. We hope to extend the work in suitable localities as 
early as poss1Lie. 

Lac.-Lac is grown extensively in the Una Tahsil of Hoshiarpur District 
and in other places in the Province. The present income to growers of lac 
in Hoshiarpur District is about four lakhs of rupees per annum, and 
enquiries indicate that this can be increased to 20 lakhs of rupees or more 
if growers had a knowledge of methods of cultivation of lac, its pests, &C. 
Some experimental work has already been done, and an assistant is bemg 
trained to take it up later. 

Bee-keeping.-This is practised to some extent 'by people in the hills and 
Bub-montane tracts, and the subject seems worthy of further enquiry. This 
will be taken in hand as early as we can get the staff. 

Other Industries.-The Director of Industries will have something to say 
re rope-making, basket-making, hosiery-making, &c. 

(c) Localities may be climatically or otherwise unsuited for these indus
tries. The most important obstacle in suitable localities is the peoples' want 
of knowledge of' these industries. GOI'ernment is attempting to supply this 
want by the appointment of the Experts already mentioned. 

Another obstacle is that a number of these industries are looked upon by 
middle-class farmers as beneath their dignity. This we hope to overcome 
by propaganda. 

Cd) The subject of oil-pressing is being looked into by the Director of 
Industries; also the Agricultural Chemist to GovernJllent, Punjab, Lyallpur, 
has recently completed a month's tour visiting oil mills in India and en
quiring into the possibilities of development of thill industry in the Punjab. 
His report 1S not yet ready, but we hope it will be available before the Royal 
Commission comes tal the Province. 

As regards sugar making, I have already noted on page 111 that the 
Punjab Government has recently had Mr. Noel Deerr; a well-known sugar 
expert, for a month touring in the Punjab to investigate the possibilities 
of establishing modern sugar factories in place of the rudimentary un
economic processes now in use in the Punjab, and that the case is under 
consideration. 
Ther~ are about 350 cotton ginning factories in the Province, containing 

a total of 8,761 single roller gins, 156 double roller gins and 23 saw gins. 
This appears to be sufficient for the existing needs of the Province. These 
factories seem to spring up immediately, wherever they are wanted, and 
very often where there is no real need for them. I do not think there is 
any necessity for Government doing anything to encourage the establishment 
of these. 

Small rice-hulling plants are now a common feature wherever rice is 
grown in the Province. I do not think there is any need for encouraging 
these either. 

The use of cotton seed as fodder is well known in the Punjab, not only 
among farmers but amongst owners of stock in towns and elsewhere. Card
board, paper and felt-malcing will probably be noted on by the Director of 
Industries. 

In October, 1924, GovernJllent granted a lease of 385 acres of land on the 
Upper Chellab Canal in the Sheikhupura District, to Sardar Puran Singh 
for the purpose of growing raw material for the distillation of essential oils. 
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Sardar Puran Singh is a chemist of repute, and was lately Research 
Chemist in the Forest Research Institute at Dehru. Dun. While there, he 
experimented on the possibility of extracting essential oils from indigenous 
plants and got interasted in the pos~ibilitics of farming plants on a com
mercial scale. He ha~ made a 'Very good start with' the land which he has 
now leased, A good deal of time had to be spent in. clearing the area of 
jungle trees and bushes, in levelling and laying it out for cultivation, but he 
had over forty acres under rosha grass (Andropogon shamanthus) last winter, 
and is ex:tending that area as occasion permits. This is one of the principal 
grasses from which he hopes to extract essential oils. The crop is doing 
well. Two sets ·of distillatiou apparatus have been installed on the farm, 
and the extraction of oil has started. It is too early yet to Illake any 
remarks about the success or otherwise of this venture. . 

A large area of different kinds of oilseeds is grown in the Punjab, as will 
be seen from the figures given below:-

At'ea of oilseeds 'g7'own in the Puniab in the year 1924-25. 

LiDseed.' Til. Castor I Rape (Sarson), I Toria. I Others. Total. ~eeds. , Ta9""mil'a mustard. 

Acres. I Acres. \ Acres. Acres. 

I 
Acres'j Acres. Acre~ 

31,107 109.242 11!) 657,200 611,703 27,370 1,436,741 

A very large proportion of the crop is exported. 
(e) Subsidiary employment will not be found for agricultural labourers if 

industrial concerns move to rural areas, as people prefer to work in indus
trial concerns, owing to the fact that they have regular hours and holidays, 
whereas on a farm their work is never done, night or day, Sunday or 
Saturday. If, therefore, labourers are employed in an industrial concern 
they will stick to it.. and if they do not stick, then the industry will suffer 
if it is not a seasonal one. 

(h) Popular lectures on public health and other methods of propaganda 
sucli as cinema shows, pooters, &c., would be useful. 

QUESTION 18.-(a) AGRICULTURAL LABOUR.-(i) I havlI not heard any com
plaints of serious shortage of labour in the Punjab. 

(ii) Uncultivated laud is usually found where cultivation is insecure or 
the land is so unproductive that it cannot bear the cost of cultivation and 
leave a profit. '1'he making of canals and the sinking of wells where these 
are needed would attract agricultural labour. This is already being attended 
to by the Punjab Government. 

(b) Kindly ·see reply to (a) above. 
(c) Irrigation by canals and wells, the draining of water-logged areas, 

reclamation of bara lands, &c., would assist. These are already receiving the 
attentiou of Government. 

QUESTION 2O.-MARKETING.--{a) The following is a general note on the 
present system of disposal of agricultural produce:-

As regards the present system of disposal of agricultural produce in 
different areas of the Province, !lnd the extent to which the full market price 
is realised by the prpducer it is realised that the department; is sadly lacking 
in data in this important subject. Here again the services of the Professor 
of Economics and staff are needbd. The fC'ilowiug is, however, a rough 
indication of the situation:-"-

In the sout;h-east of the Punjab where crops are not too certain, and trans
port and communications are not very good, the village banias (shopkeepers 
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who lend money) receive practically all the produce from the farmers in thelr 
neighbourhood and sell it in the markets. In most cases the village bania 
gives to these farmers advances in cash, seeds and necessaries of life, and he 
is repaid for this in the form of crop produce at harvest time. The same' 
applies to the barani (rainfall) districts of the north-west. Even in the 
central districts where communications are good and the crops are more 
lIOOure, practically the same system prevails. In the canal colonies, where 
there is a considerable surplus of agricultural produce far sale, the 'communi
cations are good, and the crops are very secure, a good deal of produce is 
taken to the mandi. (markets) direct by fa.rmers and sold usually through 
commission agents. The zamindar is illiterate and obviously is much at the 
mercy of the small traders. Within the past twenty years certain improve
ments lha.ve taken place in marketing of farm produce. in wheats, for 
example, tho ba.sis on which purchases are now made by tlu.> grain trade are 
on an entirely different footing. 

In the old days the basis used to be--
Red wheat, 7 per cent. barley, 3 per cent. dirt. 
White Karachi, 5 per cent. barley, 3 per cent. dirt. 
Dellii choice white (which was the best quality in the Province), 21 per 

cent. barley, 2i per cent. dirt. 
In those days wheat consignments were expected to contain these amounts 

of barley and dirt, and if they did not origir:ally do so, people interested 
mixed them with barley and dirt up to or above these &n;lounts, as it made 
comparatively little difference to the price obtained. In those days, there
fore, it paid dealers to put as much dirt into Indian wheats as possible, and 
consequently Indian wheats were notoriously dirty. 

The present basis on which wheats are sold in the Province is 2 per cent. 
barley and Ii per cent. dirt for all wheats up country (i.e., away from the 
port of Kuachi), but traces of the old system are still to be seen in Karachi, 
where all local business is yet done on a basis of 5 per cent. buley and 3 per 
cent. dirt. 

The selling basis for wheats in England is now 2 per cent. barley and no 
dirt. In the case of consignments which contain up to 1 per cent. of dirt, 
buyers make deductions for dirt at the rate of the price of wheat. For any 
dirt over 1 per cent. deductions are made at double the contract rates. 
Similarly deductions are now made for excessive mixtures of barley in 
wheats; therefore it does Rot now pay dealers to put dirt into these wheats. 
The effect of the new basis is, it is stated, most noticeable in the Punjab. 
Wheat is now marketed here with much less barley, it being now possible 
to get Punjab wheats in large quantity containing on an average less barley 
than the old Delhi choice white which has degenerated, also dirt is now well 
under 3 per cent., whereas it was formerly over 5 per cent. The saving in 
freight and in the cost of cleaning out this extra dirt, &c., is considerable, 
and must rellect to the farmer's advantage in the way of an increased price 
which the buyer is able to pay for the cleaner grain while still retaining to 
himself all the profit which competition wlil allow. There is, however, a ten
dency in certain districts to water consignments of wheats. This is found, 
for example, in some parts of the canal colonies. 

Again consignments of wheats can now be got much more true to a type 
than was the case formerly. This is due to the work of the Agricultural 
Department in sending out pure types of seeds to growers which are 
replacing the old mixed types grown. There is, however, still a necessity for 
grading wheat, and it seems desirable that some system of grading should be 
introduced. 

Other grains are now also sold on a basis of purity and quality. 
In the years 1906 and 1907 when, on the advice of the Inspect~r-Gene~al of 

Agriculture, the Punjab Agricultural Department. was a.ttemptmg to .lDtro
duce acclimatised American cotton from Dharwar lD the Bomba.y Presldency 
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arrangements wer~ made with certain firms to buy the kapaa (unginned 
cot~on) at. a premlUm of; Re.1-8-0 per maund (82 Ibs.) o,er the price of 
desls. Th1s wa.s not, sat1s~actory, however, and in 1908 Mr. Milligan in
augurated a system of auctl(~n sales for the kapas to assist farmers to get the 
proper market value fo~ the1r cottons. The sales were held on certain pre
arranged dates at specified places fixed after consultation with the farmers 
concerned. Arrangements were also made that suitable quantities of kapaa 
should be brought to those places on those dates, and that intending buyers 
should be present. :At these sales the kapaa was roughly graded by the agri
cultural staff. Th1S system of sale usually brought a premium over the 
Ol·dinary market price for such kapas on the same date. It had its draw
backs, however, in that if a farmer brought his kapas to the auction on the 
date selected, and the market price happened to be low there was a certain 
amount of dissatisfaction, for although the farmers h~d agreed to bring a 
certain quantity of their kapas to the sale on that date they were apt to 
think that if they had been left to market their produce on any date they 
wished to do so they migh~ not have chosen a date when the price W86 so 
low j if, on the other hand, the market, happened to be comparatively high 
on the auction day everybody was perfectly happy. In view of these draw
backs, therefore, it was thought advisable to discontinue these cotton auction 
sales as soon as a market for this quality of kapaa was firmly established. 
The snme system of auction sales has been adopted on the introduction of 4-F 
and other new types of both American and deshi vuieties. 

Further, to assist farmers to get fair market prices for their cottons, a 
system of telegraphing Bombay cotton prices to the principal markets in the 
Canal colonies was started by the Agricultural Department in 1917. Govern
ment bore all the connected expenses (about Rs.20 per mensem per market) 
till 1925, when the Provincial Cotton Committee resolved that the local bodies 
concerned should be advised to subscribe to the Agricultural Department the 
cost of these telegrams. District Boards concerned were accordingly 
addressed, and with the exception of Gujrat, Shahpur and Lahore, all are 
now paying the cost of the telegrams sent to them. 

Experience indicates that the system benefits farmers, and it will be con
tinned. Government is also considering the amendment of the Punjab Muni
cipal Act so as to provide for power to prescribe standard weighing 
appliances and possibly to regulate market dues. 

The Punjab Provincial Cotton Committee referred to above was formed in 
1922 on the recommendations of the Indian Cotton Committee of 1918. It 
consists of about a dozen members, including Deputy Directors of AgriCUl
ture, prominent, private growers, ginners and traders, with the Director of 
Agriculture as President, and interests itself in all matters connected with 
cotton growing and trading. 

Very soon after the introduction of 4-F American cotton it was discovered 
that deshi and 4-F ('ould be mixed to a very large extent ll-ithout buyers being 
able to detect it. Th1S mixing is undoubtedly done mostly after the produce 
leaves the hands of the farmers. Some mixing is done by the village shop
keeper, but in the kapaa stage the mixing can be detected by the presence of 
the de.,hl seeds, as these differ m~rked)y fr~m the seeds of AJI.ter!can typ~s. 
Most of the mixing is dOlle during the glllDlng process as. an mt1mate. m1X
ture almost impossible to estimate can be made at that t1me at practlCally 
no ext,ra cost. 

In cases where American (lOtton is sold forward in a yeur when the 
variation in prices is great, the temptation. to mix these .~t~ns i~ verv 
great, the loser in the transaction often bemg able to m1Dlm1se h1S loss 

.by resorting to this practice. 
Tbe mixing of American type!) of cottons \Vit~ deshis has a. considerable 

influence on the spinning quality of the cons1gnment and the measure 
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of that influence can only be detected with accuracy when the consignment 
is put through the spinning mill. 

Under the present system of marketing, therefore, cottons are purchased 
largely on the reputation of previous consignments and lUI middlemen 
cannot offer more for cottons than they get from the spinner the result 
of the mixing is that prices are lowered and the difference comes out 
of the farmer's pockets. To mitigate this evil the Indian Central Ootton 
Committee put forward the Ootton Pressing and Ginning Factories Act 
which came into force in 1925. The Act provides for the maintenance 
of registers containing daily records of the amounts of cotton ginned, and 
the number of bales pressed in each factory; the identification of the 
factory concerned, a record of the names of the !persons for whom the 
cotton was ginned or pressed, the marking of bales, the submission of 
returns to a prescribed authority on prescribed dates, the use of correct 
scales and weights in the factory, the construction of gin houses in acccrd
anee with plans and specifications approved by the prescribed authority, 
&C. The Act will enable bales to be traced back to the persons who ginned 
and baled them, and it is hoped that it will be of IUIsistance in checking 
the practice of mixing and adulteration. Growers of American cotton have 
already lost much owing to the practice of mixing. If this does not stop, 
there will be little or no incentive for farmers to grow better staples and 
the result may be disastrous. The present slump in the !premium of 
American varieties is partly due to the general fall in price of cotton, 
but is also due to an appreciable extent to the loss of confidence by the 
trade in the quality of Punjab cotton delivered at the spinning mills owing 
to the wholesale mixing with cle8hi ('ottons whioh has taken place so commonly 
in the Province ip. past years. 

In my opinion the real remedy is to seIl cotton on a certificate of quality 
as many commodities now are. A suggestion on this point has been dis
cussed by the Provincial Ootton Oommittee and the Indian Oentral Cottou 
Committee at Bombay, but the latter Oommittee considers that there are 
great difficulties in the way of working thi's system. It certainly means 
nothing less than a revolution in the system of cotton trading, but the 
Director of Agriculture feels that the difficulties are greatly magnified 
and that they wiIl have to be faced sooner or later if the farmer is to 
get a fair price for his cotton and fair inducement to grow a better 
quality. This system of selling cottons would undoubtedly give cotton 
growing a greater stimulus than anything that has ever yet been done. 
An endeavour to find ways and means to give it a trial on a small scale 
in the Punjab is being made. In every village there are facilities of some 
sort for marketing, if nothing more than' the shop of the bania (a, shop
keeper who lends money and supplies various kinds of goods, including 
the ordinary necessaries of life to his customers). In smaIl towns there 
are numbers of such shops. There are also regular mandis {markets) 
scattered throughout the Province, but the market charges are fixed 'by the 
traders concerned; the farmer has no voice in their management. In the 
canal colonies most cultivators ha"e ,to carry their produce twenty miles or 
less to a mandi, but outside these colonies regular mandis are much more 
scarce. 

Even the markets in the canal colonies are not satisfactory, however, 
and transport communications are often not good, but Government ~a~ 
in hand an extensive programme for improving roads and for extendmg 
the railways in the Province. 

(b) I think the system: of marketing is very unsatisfactory. 
The farmer has the following ways of disposing of his produce:

(1) He may sell his produce to the village bania. 
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(2) He may sell to a peripatetic dealer or to the representative of 
a firm sent out ,to the village to buy produce. 

(3) He may take his produce direct to the mandi and sell it through 
a commission agent (/1II"ti). 

(4), In the case of cotton he may sell direct to the ginning factory. 
and III the case of wheat he may meet a broker (dalal) of a firm who 
will bring him to a buyer. 

(5) Co-operative commission shops are now being established the 
members of which are farmers who sell their produce through this 
agency. Private co~perative associations are arising, such as the one 
established at Bahlwal (Shah pur district) which deals in all farm 
produce. 

Regarding services rendered, the farmer usually has an account with 
the village bania who generally supplies him with the necessaries of life 
throughout the year. Like everybody else the bania buys the produc'l 
as cheaply as he can and usually a good deal below market price. Usually 
the cultivator is not in close touch with market conditions and is much 
at the mercy of the bania, or any other dealer; but the farmer prefers 
to sell his produce in the village as he avoids many of the difficulties 
which he meets with in distant markets. F10r example, he avoids having 
to wait for a buyer and the trouble of taking his produce many miles back 
to his home again if he meets with unfavourable offers; having to wait filT 

payments; the trouble of arranging for accommodation for his cattle 
while they are away from home, &c., &c. 

The bania transports the ,produce to the mandi and sells it through a 
commission agent (arti) there. 

The commission agent takes deli,'ery of the produce ·from the farmer, 
stores it, arranges for the sale, does any work of bagging, stacking, 
weighing, collecting money, &c., &c. The charges' vary in the various 
markets, but may be taken as Rs.1-9-0 to Rs.1-12·0 per cent. In addition 
there are many payments in kind to be made by the seller including 
deductions for charities, the water man, cook and servants of the com
mission agent, fot covering loss in dryage, for samples of the produce, 
&c. All this brings the direct expenses of the seller up to something like 
Rs.2-8-0 to Rs.3-8-0, or even as high as Rs.4 per cent. The commissio!l 
agent also charges from the buyer Rs.0-4-0 to Rs.1 for brokerage and an} 
other services he may render If the produce is not sold immediatelv 
the commission agent' may advance part of the price of the produce to 
the farmer, for which he charges interest. This may be at the rate of 
about annas 12 per cent. per month. 

The total charges made in different markets in the canal colonies vary 
enormously and there seems no great reason for this . 

. The farmer oomplains that when he goes to the market with cotton, 
for example, and has made a bargain, the buyer sometimes objects to 
the quality of the kapas wheu. most of it has been unloaded; the excuse 
made being that it is not of as good quality at the bottom of the cart 
as on the top of the cart. The farmer cannot easily reload his cotton 
and usually has .to take a lower price. Complaints are also made .">f 
incorrect weighments, &c. Practically no barter takes place in the markets 
in this Province. 
-I .]uwe sent separately copies of information· collected at my request by 

variOus departmental officers in 'connection with letter No. 571-14, dated 
19th August 1926, from the Liaison Officer between the Royal Commission 
of Agricultu're and the Government of India. In my opinion intensive 
enquiries are needed into the conditions of marketing in typical markets, 

·Not printell;. 
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and in this connection I may state that the Indian Central Cotton 
Committee has agreed to finance an intensive enquiry into cotton financing 
and marketing in the Punjab. , The enquiry will last from 1st .of September 
1927, to ,the end of February, 1928. Also the Board of Economic Inquiry, 
Puniab, has under consideration a proposal to start an enquiry into the 
marketing of agricultural produce in the Province, and a sub-committee 
has been appointed to consider the case. I hope we will get this enquiry 
started in the coming summer. This I think will throw considerable light 
on the marketing question here". 

For several years back, the Lyallpur market has been admittedly, far 
too small for the extensive business in farm produce conducted there; 
also complaints have been heard from time to time from farmers that 
weighments of produce there are unfair, that middlemen are e;s:acting 
unfair allowance,s, t.hat there are no facilities for farmers to store tTieir 
produce, &c. 

The Punjab Government has had the question of improving this market 
under consideration for some time and has decided to start a new market 
on another site which has been fixed. 

The Indian Central Cotton Committee suggested that open cotton markets 
on the Berar system should be introduced in the canal colonies, and this 
proposal was considered by the Punjab Provincial Cotton' Committee; also 
later by the Punjab Government. The views of the Committee were that 
separate cotton markets were not suitable for the canal colonieS. In thesE.' 
colonies cotton, wheat and oilseeds are the main commodities and are sold 
in the same market. These markets are, generally enclosed by ;buildings 
composed of the shops, houses, etc., of the dealers and commission agents 
concerned. These dealers and commission agents pay high prices for their 
sites and carry a continuous business over a large part of t1!e year in 
cotton, wheat and oilseeds; but if markets were opened for cotton. only, 
they would be idle for the greater part of the year. 

After a. good deal of consideration GovE.'rnment decided to amend the 
Municipal Act in order to introduce sta.ndard weights and measures. This 
will be an improvement, but there is nothing to prevent 'uncontrolled 
markets being established just beyond Municipal limits, and I am person3illy 
of opinion that we must aim at introducing, as early as possible, a Bill for 
the regula.tion of the sale of the ma.in commodities in general markets 
which wiIJ provide for representation of farmers on the market committee, 
and will have a sphere of action which can be extended beyond the limits 
of Municipal areas. 

At present the mandi charges are controlled in practically all mandis by 
a panchayat of dealers, and I have no doubt that these men wiJI strongly 
object to this proposal; but I feel that farmers will never get fair markets 
for their produce until they have a voice ill their management; including 
regularising of the commission which they have to pay to dealers, the 
deductions to 'be made for charities and other dues. 

To provide for the establishment and the better regulation of cotton 
markets in the Bomba.y Presidency, a BiIJ has been dNlfted on the recom
mendation of the Indian Central Cotton Committee and has now been 
published in the Bombll'Y Go",ernment Gazette prior to introduction in the 
Legislative Council. This Bill is on t'he Jines of what. I would suggest for 
the Punjab; but we want one for general markets here. 

(c) As regards wheat much was ?one by ;narro~ing t~e selling basis on 
such points as the ma.rgins for dIrt ILIld ImpurIty (""de I.'ageo 215). ~ 
Agricultural Department has also done a good deal to raIse the quahtiy 
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and purity of wheats by displacing the original mixtures of types grown, 
by pure types of wheat .such as Punjab 11 and 8-A which now cover a total 
area of over a million acres (vide page 107). These wheats are spreading 
rapidly, and it is now possible to get large commercial consignments of one 
pure type. It has been shown ;by the results of milling tests which I have 
carried out in the Punjab that on account of the more accurate con
ditioning which can be done when preparing the wheat for grinding, the 
miIIer can get more out of a pure type of wheat than out of the mixtures 
previously found in the markets. • 

The North-Western Railway have recently 'hilAl an officer on special duty 
enquiring into the possibilities of instituting a system of grain elevator~ 
in the Punjab. A complete scheme must be worked out as the success 
of. the elevators wiII depend on whether grain can be cleaned, stored and 
graded in them at a cost which wiII give results that will compete with 
the present method of marketing. Also the system will have to be suitable 
for trade in the country as wEill as for export as the latter fluctuates so 
excessively. 

As regards cottons the Agricultural Department has already introduced 
over a miIIion acres of pure types which have replaced the mixtures 
previously grown in the Punjab (vide page 198). Unfortunately mixing of 
deshi and American cottons has been rife for a. number of years back and 
this has caused great loss to farmers by adversely affecting the reputation 
which Punjab cotton had in the world's markets. 

Investigations have shown that American cottons growing in the field~ 
usually do net have more than 5 to 7 per cent. mixtures of deshi in them; 
that 10 per cent. is !less common, and that they are very often practically 
pure. On the other hand, cottons when leaving the ginning factories 
frequently have 25 per cent. deshi mixtures, and are sometimees mixed with 
deshis to the extent of 30 to 40 per cent. A point of interest in this con
nection is the information I have received that the lots sent to Bombay 
from certain mlJ.rkets were more or less pure, while the lots sent abroad 
were much more mixed. It seems to me that the reason of this is that the 
Bombay mill owners have a close enough connection with the Punjab to 
know what qualities of cottons are grown here and to take measures to 
get consignments of something like those qualities, whereas people in 
countries outside India are having the highly adulterated Punjab American 
cottons palmed off on them as the sort of thing actually grown in th{' 
Punjab. The most serious aspect of the situation is that if the reduction 
in prices of American comes to a point at which it no longer pays the 
farmer to give the extra water and attention which the American crop 
requires these high-class cottons wiII cease to be grown and Punjab farmers 
will lose the extra profits which they have pocketed in the past. There 
is an obvious need for the qualities, quantities and purities of the cottons 
grown in the Punjab to be better known in wider cotton markets, and 
steps are being taken to effect this. The situation is helped by the fact 
that the Cotton Ginning and Pressing Factories Act which came into 
operation on 8th August, 1925, assists in checking mixing, as it enables 
bales to be traced back to the persons who ginned and baled them; but in 
my opinion the mixing evil will never be {'radicated till the testing-housil 
system referred to on page 128 of the memorandum is in operation. In this 
connection I am glad to hear from the Director of Indu~tries tbat a 
Government cotton-spinning mill is to be started at 8-hahdara, near Lahore. 
in the next couple of years or so where in collaboration with him important. 
tests may be made. If cottons could be sold on a basis Of q'lUlZity instead 
of lwrgely on reputation as at present, grading would immediately be started 
by farmers and dealers in order to get better prices, and we would turn 
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that greatest of all driving forces, self-interest, into helping us to improve 
the qualities of cotton grown, instead of hindering us as at present. 

(d) Telegrams giving cotton prices in Bombay are posted in the more im
portant cotton markets in the Punjab three times per week from about 1st 
November to end of February. District Boards or Municipalities concerned 
pay for these telegrams. 

If the Bill for the regulation of markets above suggested were in operation 
it would be the duty of the committee of growers and traders managiJlg a 
market to collect this and other information and make it available to all 
in the market. 

QUESTION 22.-Co-OPERATION.-(a) I think propaganda, including lectures, 
lantern slides, cinema films, etc., making known the benefits of co-operation, 
is of great importance. This the Co-operative Department has taken up 
vigorously. 

(b) (i) These confer great benefits on the agricultural community in that 
they provide credit at reasonable rates and ensure fairness in dealings. 
They encourage thrift and punctuality in repayment of loans; are an 
influence tending to check the borrowing of money for unproductive pur
poses, &c. 

(ii) Purchase and sale societies ought to he useful, for example, in the 
purchasing of ordinary necessaries of life and other requisites in demand 
in the community. There will be difficulties in providing the skill to buy 
commodities as economically as will please the members, and also in gettmg 
people to purchase from the society when the rates are less favourable than 
they are in other places, &c., &c., but I think work on this line should be 
persevered in. 

(iii) Societies for the sale of produce would be useful and ought to do 
well. In the case of cotton, for example, the society could arrange for 
grading the kapas, as the Agricultural Department did in the case of cotton 
auctions. The results of this would be that the produce will be worth more 
in the market. 'rhese societies can also ensure fair weighments and save 
the farmer from having to pay unnecessary and unfair allowances which are 
said to be all too comlDon in the ordinary mandis. The casel is similar with 
wheats, oilseeds, &0. Again, there seems to be an opening for a sale society 
for the grading and marketing of fruits, vegetables, eggs and other perish
able farm produce. 

(vii) I think it is a little early for these yet, but they can be tried. 
(viii) I am not very hopeful of cattle breeding and cattle insurance 

societies, as cattle breeding is not paying enough. 
(ix) Better farming societies have just been formed, and it is yet early to 

say much about them; but I think there is a future for them, as it has been 
shown conclusively that profits can be greatly increased by better farming. 

QUESTION 25.-WELFARE OF RURAL POPlJLATIoN.-(a) I think that propa
ganda in the form of lectures, lantern views, cinema films, &c., would do a 
good deal in this direction. 

(b) The Board of Economics in the Punjab, which is a non-official body 
and is composed of officials and non-officials, does very good work in this 
connection. 

QUESTION 26.-STATISTIOs.-(a) (i) The areas of crops are recorded before 
each harvest by patwaris (village accountants) and are accurate enough for 
all practical purposes. 
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(ii) In the Punjab, forecasts of areas and yields are published for the 
following crops:--: 

(1) ootton; , 
(2) wheat; 
(3) sugarcane; 
(4) rabi oil 'seeds (rape, toria, tara mira, mustard) and linseed; 
(5) sesamum; aneI ' 
(6) indigo. 

Yield figures are given in Stawment V of the Season and Crop Report for 
the following crops: - " 

(1) cotton; 
(2) wheat; 
(3) sugarcane; 
(4) rabi oilseeds excluding linseeds; 
(5) rice; 
(6) jowarj 

(7) bajraj 
(8) maize; 
(9) barley; and 

(10) gram. 

Also areas and outturn figures for tea are collected and sent separately to 
the Director-General, Commercial Intelligence. 

In Statement III of the Season and Cr~p Report, the areas but not the 
yields of JllRny other crops are given. 

Crop forecasts, including estimates of areas and yields are published by 
the Director of Agriculture. For this purpose he receives information from 
the Revenue authorities anq, from this District Agricultural Staff on which 
he bases his estimates. 

In the case of the Revenue authorities the field kanung(}--Q. revenue 
official who supervises the patwaris-submits to the Tahsildar an estimate 
of yield after consultation with farmers and .his patwaris. The Tahsildat" 
frames his own E'stimates for the whole tahsil, based on the reports from his 
different kanungos and on his own observations and consultations with 
fat'mers, The Tahsildar in turn sends his estimates to the Deputy COJll
missioner's Office, where the Revenua Assistant frames his own estimates 
from his own observations and from figures given by Tahsildars. 

The Director of Agriculture then compares these district estimates with 
other estimates which he receives from the agricultural staff who are work
ing in the district, and wi~h the other information which he receives, and 
frames his forecasts, which are published. 

The Director of Agriculture is also assisted in his QstiJllates by a standard 
yield for each district which is fixed quinquennially, In fixing the standard, 
tho yields fixeeI in the previous returns, or for assessment purposes, together 
with the results of the crop cutting experiments made annually. and during 
assessments are constdered along with the opinions of local officers of the 
Revenue and Agricultural Departments. 

A statement Showing the number of crop, 'cutting experiments conduded 
annually is attached. 

In the case of cotton, the Director of Agriculture is now further assisted 
by the weekly returns received under the Cotton Ginning and Pressing 
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Factories Act of 1925, which show what amounts of cotton are baled each 
week in each pressing factory in the Province. 

With the increase in the number of Agricultural Assistants at work in 
districts, the number of observers is increasing, and as these carry out crop

. cutting e.xperiments, the number of crop-cuttmg experiments is increasing. 
In mr opinion the increase in the number of crop-cutting experiments (i.e., 
harvesting of experimental areas under proper supervision) is of the greatest 
importar,ce to increasing the accuracy of our estimates of yield. To my 
mind we conduct far too few of these experiments at present, but the 
numbers are limited by the staff available. 

For such crop as wheat and barley a motor harvester could, I think, be 
evolved which could go into fanners' fields and cut and probably thresh 
the crop as it goes along. With such a machine thousands of crop-cuttmg 
experiments could be done in a season, and the result would be of the very 
greatest value in the ('ase of the crops mentioned above; but a machine 
has to be evolved as there is nothing suitable on the markE1t for this pur
pose, and so far we have not been able to tackle the subject of evolving 
one. W~th the increased staff in the Engineertng Workshop at Lyallpur, 
however, we hope that some attentien will be given to it in the near 
future. 

(iii) This is done by the Director of Land Records, Punjab, who can give 
all information. 

(iv) This is dealt with by the Renmue Department, who can give the 
information. 

(v) The recent spell of dry weather which this Province has had" together 
with the anxious enquiries which we are receiving from firms as to where and 
how much rain has fallen, impresses upon me the necessity for more informa
tion being made available to the public re the amounts of rainfall in every 
tehsil of the Province. The Director of Land Rooords already receives 
weekly information of the rainfalls in cach tehsil in the Province, but it 
seems necessary to get the mformation at least twice a week and to make it 
known in detail to the public. . 
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Rice. Maize. 1 Cane. Jowor. Bajra Cotton. Wheat. Barley. Gram. Rape. 

1-----",-.- ---~ .... -.- ---1-",-.- --i~ !~-I- Des:i. 1--,--,-....,.--11] ----;--"'-.-I.---:---;--+-... "'-~-
.g 1 ~ i ..; :., ~ ! ~ :. ~:--,-""""--I is''; . .$t:~ .;i' ~ ~ :§ ~. ·c ! :~ ~ :~ ~ '5 ~. ~ ·c ~ ~ ~ .g 'a'~ ~ . .$,,~ ·cl.g a ~,,~ :~ 

District. 
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Hiesar 

Hoshiarpnr -
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Gnrdaspur... -; 
Sialkot .. . 
Gnjrat .. . 
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Shahpur .. . 
Lyallpur ... -
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NOTE.-Experiments to be made m crops under whICh an .Aulsk IS marl<ed. 
In district. where the important species of irrigate<i rape is to";a, the experiments should be oonduoted in 1m';" 
Total numher of experiment. = 60. 
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7 able showing selllCted cropB with which expsrimentB will be made in each dislrict of Ihe Punjab by Ihe Revenue Departmem, during Ihe 
Khanf and Rabi season. 

District. 

2 

Rohtak 
Gurgaon 
Karna.l 
Amba.l& 
Kangra 
Lndhiana ... 
Lahore 
Amritsar ... 
Gujr&nwala 
Jhelum ••• 
Rawalpindi 
Attock ..• 
Mianwali ••. 
Jhang 
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* 

* 

* 

* 
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* 
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* 

* 
* 

* 
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* 

* 

* 

* 
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* 
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* 

* 

* 

* 
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* 
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a 
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2 
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4 
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4· 
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2 
7 
5 
7 
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6 
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4 
8 

Tota.l .•• 6 a 2 3 4 a 2 2 3 4 2 a 4 40 8 7 2 8 a 2 6 a 40 80 

t In Panipat. :t: LlUseed. § In districts where the important species of irrigated rape is tariq., the experilllents shonld be conducted in to,·;a. 
NOTE.-Exp~~iments to be made in crops under .which an asterisk is marked. , . 
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(b) I would strongly recommend that the pUblication of the Inland Trade 
Ueturns which were stopped in 1922 be restarted with all speed. They pro
vided for many crops a valuable means of checking the estimates of produc
tion. Taken together with statistics of areas and yields of crops, they gave 
an indication of food supplies in the country which is essential when food 
grains have to be controlled, as was the case with wheat here during the 
Great War. These Inland Trade Returns are also essential for the study of 
the eco~omic progress of India. 

Statement showing expenditure on Agriculture, including Veterinary, for the 
yea, 1906-{)7 to 1926-27. 

Budget of Director of Agriculture, 
Punjab. 

Budget of P.W.D. 

Year. 

Agriculture. I Veterinary. I 
Grand 

Major and Minor Total. 
Total. Works, Ag: iculture 

and Veterinary. 

Rs. Rs. 
Rs. I Rs. Rs. 

1906-07 96,710 3,63.210 4,51.1,920 1,61,782 6,21,702 
1907-08 1,35,635 3,45,52:> 4,81,155 1,81,398 6,62,553 
1908-09 1,80,248 3,12,826 4,93,074 60,367 5,53,441 
1909-10 2,14,227 3,24,077 5,38,304 87,400 6,25,704 
1910-11 2,26,614 3,18,421 5,45,035 65,419 6,10,454 
1911-12 2,46,546 3,3:1,897 5,80,443 53,378 6,33,821 
1912-13 2,72,416 5,16,304 7,88,720 70,913 8,59,633 
1913-14 3,71,552 5,54,035 9,25,587 4,44,153 13,69,740 
1914-15 5,18,156 5,63,279 10,81,435 4,16,936 14,98,371 
1915-16 5,20,506 6,29,617 11,50,123 1,69,070 13,19,193 
1916-17 5,75,634 5,86,351 11,61,985 1,29,840 12,91,825 
1917-18 7,52,382 5,14,230 12,66,612 72,234 13,38,846 
1918-19 10,09,617 5,60,190 15,69,807 1,05,139 16,74,946 
1919-20 12,59,024 6,86,904 19,45,928 1,11,688 20,57,616 
1920-21 14,54,454 8,88,231 23,42,685 3,31,858 26,74,543 
1921-22 16,36,010 10,47,893 26,83,904 2,86,768 29,70,672 
1922-23 14,84,105 9,69,414 24,53,519 1,35,270 25,88,796 
1923-24 13,25,635 8,65,033 21,90,648 77,886 22,68,554 
1924-25 14,03,169 9,02,557 23,05,726 77,337 23,83,063 
11125-26 18,08,980 12,06,438 30,15,418 1,90,224 32,05.642 
1926-27 24,49,600 11,55,600 36,05,200 10,22,200 46,27,400 

NOTE.-Figures of actual expenditure for tbe year 1926-27 being not available, 
budget figures have been given. 

Oral Evidence. 
41,435. The Chairma.n: Mr. Milne, you are Director of Agriculture in the 

PunjabP-Yes. 
41,436. You have provided us with a note of the evidence you wish to 

give; do you wish to add anything further to that at this stageP-No. 
41,437. Would you give us, quite short,ly, an account of your own training 

and past appointments ?-I took a B.Sc. degree in agriculture in Aberdeen; 
I did a little extra work in bacteriology and chemistry; I got a scholarship 
to study bacteriology at Copenhagen, which I never really started work on; I 
had held it a week when I was offered an appointment on a big land reclama
tion scheme in Egypt. I had to take my choice, and I went out to Egypt, 
and stayed there for two years, from 1905 to 1907. The water supply for that 
scheme failed. There was plenty of land but too little water, and I came to 
the conclusion that it could not be a success; as a matter of fact, the scheme 
has since then become a complete failure; I went home to London and go~ 
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an appOIntment as ,Economic Botanist in the Punjab in 1907; since then ! 
have been here. 

41,438. How long have you been in your present office?-Since 1923. 1 
officiated once or twice before. 

41,439. Your note of evidence as printed and before the Commission maked 
reference in more places than one to the provincial memorandum' we are 
~cu~tomed to make public the notes of evidence presented, but not' the pro
vIncial memorandum, and we propose also to publish the note of your evi
dence 118 part of your evidence, when the proceedings are published. Perhaps 
you would look through the various references to the provincial memorandum 
which occur in your note and let us know whether we might embody th", 
extracts referred to in your note for publicationP-Yes. 

41,440. Would you tell the Commission whether you think the arrangements 
which you have in this Province for making and preserving records of thll 
department are satisfactory. For instance, are records of the experiments 
that are made, including those that fail as well as those that succeed, being 
put together so as to be readily available for you, and, more important still, 
for your successors ?-That sort of thing is published in what we call Part 2 
of the Annual Report, in which every officer is allowed to put down the details 
of any experiment he carries out, and I think most things will be found there. 
I have no doubt that as time goes on we shall be able to improve a good deal 
on what has been done, but there you will find the work that has been done 
in the department, fairly fully depicted. 

41,441. You are yourself satisfied that enough pains are being taken 
accurately to record experience as you go alongP-Yes, I think we are doing 
all we can; we shall improve with time no doubt. 

41,442. I want to get from you in evidence a statement of your existing 
'cadre and its disposition through the Province. Is the table shown on pages 
138 and 139 to date. It shows the Province divided into five Circles?-Yes. 
we are about to open another Circle in Rawalpindi. As a matter of fact, the 
order has just been passed, and the opening will take place now; but the men 
have not moved yet. 

41,443. What is the grade of officer in charge of each Circle?-An Indian 
Agricultural Service officer. 

41,444. Holding what rankP-Deputy Director. 

41,445. The subordinate staff in each Circle depends, I suppose, upon the 
stations situated in that CircleP-Quite. 

41,446. Then for the future you have favoured us with two draft ·Pl'."\
grammes of expansion during the period of the next five years.· How far 
are these progra.mmes accepted? Is the matter still under consideratIOn ?-
We have got the first year's instalment; the second is going before the 
Council at this sitting. The programme signed by Mr. Emerson is the ODe 

we are working on. 

41,447. Is that finally accepted P-I do not know that one can say it is 
accepted, because, after all, it depends on the vote of the Council. The 
Council will vote upon the instalment for each year as it comes. It is rather 
hard to say at this stage whether it will be all accepted. 

41,448. It is rather a guide as to your own ideas as to what should be 
dOlle, for your own purposesP-Yes. 

41,449. Has it been presented as a five-years' programme to the ~egisla
ture?-No; I have no doubt that the individual members have seen It, but 
not the legislature as such. 

• Not printed. 

62160 H2 
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Mr. Barron:\ It is in the shape of a note which the Government will con-
sider. . 

The Ohairman: 'I am really seeking guidance as to whether it would be 
proper for me or any of my colleagues, all of whom have seen the document, 
to refer to particular paragraphs. 

Mr. BarTon: I think so. 

MI'. Kamat: Wel'e you anxious to have a guarantee that it should be a 
five-years' programme ?-Yes, I should hke it to go through; the first year 
has gone through the Council, and we are acting on that; the second year IS 
in the Budget now before the Legislative Oouncil. It has been passed by 
the Standing Finance Oommittee and everybody else. 

7'he Ohairman: But it is a fact that the Council itself has not had the pro
gramme presented as. a five-years' programme ?-No. It has not been pre
sented as a whole. 

M·". Ba1'Ton: No; the question of finance arises. 
41,450. The Ohainnan: Do you think the Council would be disinclined to 

~ommit itself to a five-years' programme; 'is that the idea ?-Yes, I think it 
is rather difficult for any particular Session of Council to say. 

41,451. Do you mean to bind iUl successor ?-Of course, the same people 
.will be in now till the end of that time. 

41,452. Would it be a great advantage to you to know that you had your 
five-years' programme assured ?-Yes, I think it would be much more satis
factory to us. 

41,453. Does the second of these programmes, so far as it deals with the 
first year of the five, represent an accurate statement of what has already 
been approved?-Yes, we are absolutely up to date with that; I mean, as 
far as the Oouncil is concerned, it is passed. We have difficulty in getting 
some of the men, buying land for farms and so on, but as far as the Council 
is concerned, they have given us all support. 

41,454. I think it woliId be a great help to the Commission if, during the 
period from now till the Commission reports, you could let us hear if any 
substantial changes are made?-Yes. 

41,455. Because we shall be rather depending upon this as being, broadly 
speaking, an accurate statement of what is hkely to be accepted as the five
years' programme. Can you tell us now what you consider the financial 
requirements for the whole five years would be ?-I can tell you more or less; 
it would be (a) non-recurring over Rs.72,OO,OOO, and (b) recurring 
Rs.20,59,000. 

41,456. That is at the end of five years?-Yes, provided that we do not 
have to go into the question of the tehsil farms, which wiII probably raise 
this non-recurring expenditure by lliakhs and the recurring by Rs.74,000, or 
something like that. At the present moment we are trying better farming 
societies to see how far we can make use of those to help us with work in 
the districts and save us from having to put down tehsil farms in large 
numbers. 

41,457. Have you worked out the problem of training the staff required to 
'Carry out this programme ?-That is one of our very great diffi
culties· that is one of the things in regard to which it 
would 'help us very greatly if we could get the Council to pass this 
programme as a whole, as it is not easy to get permission to engage staff for 
something which has not been passed by the Council, and there is no doubt 
whate,'er that men require some years' training before they can be put into 
n responsible position on a, farm or anywhe~ else. If we ha~e, got to wait f~r 
the Council to pass each Item, and then thmk about recrllltmg the staff, It 
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will take us another six months probably before we can get anybody, and 
then perhaps a year and a half or two years before we can put a young man 
~nto a responsible po~ition. That means delaying things a great deal. That 
IS one of the great advantages we should have if we knew we were going to 
have this programme passed as a whole. In that case we might then be able 
to get staff ahead a year and a half or two years, and have them trained 
and ready to take up their positions. We are particularly hard up at the 
present moment for trained staff. We are expanding at a very great rate, 
and we find that every man with any experience at all is called upon to fill 
half a dozen places while he can only fill one; that is the real trouble. 

41,458. If you have to depend on your budget to be passed from year to 
year, do you think you will be able to increase-your cadre without sacrificing 
efficiency? Do you think you will be able to get the extra men and maintain 
the same degree of efficiency P-If we put raw m,en' into positions of trust 
\Ie cannot expeot them to do as well as men who have been under the hand 
of some responsible person for a couple of years, and have then been sent 
out to take charge independently. 

41,459. Do you think the five-year programme as presented to the Com
mi&aion is within your capacity?-I do not Ee6 wby it should not be. Of 
course there is a ('ertain difficulty in getting men with proper qualiJica.tiolLS 
and so on. I am keen to maintain a fairly high level of salary for the men. 
n we offer small salaries we may rope into the service one or two men who 
have already had an agricultural education, as they must after all get some
thing to live on, but I feel that if the salaries offered are small we will not 
attract the best brains of India into the Agricultural Service, and in ten 
years' time we will have very few men competing for these posts. That is 
cne of the reasons why I think that we should get the old LA.S. salary for 
the men we are getting into the new service which is about to be created. 
I feel that if we give a good salary people will compete to get into the 
sHvice, and in ten years' time we will have a number of men to select from. 

41,460. Sir Henry Lawrence: What rate of salary are you referring toP
Rs,350 exclusive of over-seas allowance, rising to &.1,250, then selection 
grades. 

41,461. The Chairman: Is there any prospect of your going outside the 
Province for men to fill any of theee postsP-I do not know. 

41,462. Provincial patriotism, I suppose, runs highP-Yes, a.nd provided 
we give good salaries I feel sure that there are men of ability who could 
come in; 6ut if we make the salaries very small, then capable young people 
in the Punjab will not come in, and we will not get men properly qualified 
for the posts. 

41,463. Now a word or two on Question 1 in the Questionnaire, on 
Research. You make a reference in several pJaces in your note to Research, 
and the provincial memorandum also refers to this question. What is your 
view of the principle embodied in the Indian Central Cotton Committee P
The Indian Central Cotton Committee has done extraordinarily good work, 
and I think there are several outstanding reasons for it. One is that they 
have got money in their hands from the cess on cotton. If they like a 
scheme and decide to push it they can say, "Here is the money wi~h which 
to carry it out." Secondly, we have got on that body not only agrIcultural 
officers and men who are doing work in various lines o~ agricult?ral researo:h 
and administration but we have also got very promment busmess men m 
Bombay who are spending a. great deal of their time on ru.nni~g this Com
mittee. We have also a very able Secretary, and the combmatIOn has nOlle 
extraordinarily good work. 

41,464. You think this principle of organising research according to the 
crop ra>ther than according to the area. might be extended to other crops p-
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~hatis not very easy; for example, what would happen if you take up wheat 
III the same wayP Our exports of whea.t are sometimes nil. 

41,465. You are'thinking of the difficulty of finapcing?-'l1hat is one 
ground. If you put some money into the scheme then you can get it to go 
through, but if you cannot get money there is not much that you can do. 

41,466 .. Ho~ about. the o~.l seeds? Could you conceive of a way in which 
an orgamsa~lOn deal~n~ ~Vlth the oil seed trade could be financed by the 
tradeP-I thlDk that 1£ It la to be run on the same lines as the Indian Central 
Cotton Committee, it will not be very popular. No one likes extra taxation. 
~he question is whether one can find the money from existing funds. No one 
IS keen on further taxation. Everyone is against that. 

41,467. The cotton industry does not resent the cessP-They are thinking 
a little more about it, now that the prices of cotton have come down so much. 

41,468. The ('ess has been reducedP-1t is now 2 annas per bale instead of 
4 annas per bale as formerly. 

41,469. Are there any other crops in this Province which might be organised 
in the same way as the cotton P-If you start putting a cess or tax on crops 
people will be rather against it. But I do not see why we should not have 
something on the lines of that for sugar. You have a Bureau of Information 
for sugar at PUBa, and the provincial people all benefit by it. I think funds 
for new work will probably have to be found by the Provinces themselves. 

41,470. The pr()s\>e~t of organising these trades from the producer to the 
manufacturer and t.he final distributor offers certain attrac:tious?-It does; 
if you ca·n bring in members of the trade as in the case of cotton it will be a 
very JTeat asset. We have in our Provincinl Cotton Committee people who 
are interested in trade and they are always helpful. 

41,471. I should like your views as to the extent to which the Provinces 
are in touch with each other in the matter of research; are you satisfied 
l',{ith that?-I think that there is much ·more to be done in that way. These 
sectional conferences that are held at PuS&. are extremely good things. 1 do 
not see why the main crops, or at least the main divisions of work, should 
not have each a ('onference of that sort and meet in other Provincos which 
are carrying out the particular work concerned. I find that a great deal of 
good comes out of these conferences, not so much from what actually takes 
place in the' formal work of the conference but from mutual discul'sions. 
One finds that these very often reml)ve difficulties. In short, I think that 
these meetings at Pusa are ver~' YlIllIllhll' as affording the men cpportunities 
lur discussing their problems. 

41,472. Another idea would be a meeting between the representatIves, 
say, of a {!.roup of ProvincesP-Yes. 

41,473. That will be helpful, you think?-Very helpful indeed; I think all 
that sort of thing should he enccuraged. 

41,474. Do you think that the Government of India, with the Imperial 
Agricultural Department at Pusa to support it, might take a rather more 
leading part in arranging co-operation between! Province and Province f-lt 
would be a good thing t.o do loC. I think that that is a very important 
fUTlction of Pusa. 

41,475. You sav in your mE>Illorandum t.hat there is one direction in which 
the (k.vernment '(If India might be able to assist, namely, in the pr~vjsion of 
~entl'al research officers foil' particular subjects, who would be avaIlable for 
employment in a Proyince for a definite period of timeP-Yes. 

41 476. It is a direction in which VOll would like to sc.>e developments, is it!' 
-y~s, it has been useful in the past and I feel sure it will 00 ~o again. The 
point there is that RS the problems arise you would have t1'amed men wha 
would be cap!'hle of starting work straight away. We have had one or twa 
officers of that sort already in the Punjab. 
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41,477. ~as. it occurred to you that if there was in existence, as part or 
the organisatlOn of the Central Government, some Body able to examine 
proposals for joint research between Province and Province and with a fund 
at. itM dis~osal to ~eet .the expenditure direct if it approved of them, that 
mIght assISt co-ordInatlonP-Yes, it would if you had the money. 'That 
comes more or less to the same thing as the Indian Central Cotton Com
mittee. 

41,478. In practice, do you meet with schemes or rather subjects of research 
which, in your view, would be capable of being broken up into component 
parts, one part being bome fundamental problem which might be dealt with 
at Pusa, another part beIng, let !IS say, a botanical problem which might be 
dealt with in the Province, and 1m on?-J ust at the moment I cannot think 
of a particular item. In every problem that one takes up there is a part of 
it usually that can be taken up in the central Institute. If one starts on a 
problem one begins at the rough outside, but it gradually broadens out, and 
one finds that one has to set aside many fascmating lines of study and carry 
on with what will be of practical value quicker. There are plenty of lines of 
.research which Pusa could help the Provinces with, although a good deal of 
each is usually affected materially by local conditions, and that IS b.est done 
in the Province itself. 

41,479. What Pusa varieties are popular in this Province at the moment? 
-The best thing we have got in sugarcane, c.o. 205; I am talking of the 
Imperial Department of Agriculture. 

41,480. No Pusa wheats at allP-They have not suited us very well. 1 
think one of the causes is that the local environment is very, very different 
from Pusa. 

41,481. Are you distributing any Pusa varieties at the momentP-No; we 
found our own varieties more suitable for the local conditions. Pusa 12 is 
still being tried in certain parts of the Province. It is a wheat which requires 
rather a damp soil and a good deal of water, and that is not the kind of 
thing we have in the Punjab plains very generally. We have a dry, hard 
climate up here. With good land and plenty of water supply probably 
Pusa 12 would do fairly well. It is a soft grained wheat, but is still hanging 
on in a few thousand acres. 

41,482. Various proposals have been put forward for financing agricultural 
research by means of a cess. Sometimes it is suggested that it should be a 
cess on agricultural produce exported from India and at other times it is 
suggested that there should be a general cess on an acreage basis. Have 
you anything to say on those two proposals P-'-I think that any extra money 
would be a good thing; but extra tax in any way would be rather objected 
to. But why can we not have a bigger proportion of the revenue money of 
.the Province set distinctly apart for agricultural development, or something 
of that sort? If that is feasible the money already got in as revenue might 
be utilised. 

41,483. Who directs agricultural research in this ProvinceP Do you do it 
yourself ?-I do it in consultation with the heads of the· different sections 
concerned. They draw up their programmes and they come to me. If there 
is anything that I do not approve of in them I have the option of saying so. 

41,484. Professor Gangulee: You have no such thing as a Research 
Council?-We are starting one again. The Department did start one, and it 
did not work well; that was many years ago, and we have just decided to 
start a research committee again. 

41,4&5. Professor Gwnyulee: Could you tell the Commission why it failed? 
-I think that each researcher was so busy on his own line of research that 
·he had not the time to look at the other man's work, and the Director did 
not consider that it Wllll really very helpful. 
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41,486. The \ Chai1'1nan: In fact, the Research Council can only be an 
advisory body to the individual responsible, and the latter's job must be a 
one man's job, must i.t not?-Yes; at the same time I should like to see a 
research committee tried again. One point of advantage about it is that 
when a man takes up a certain line of work and he wishes to dovetail it into 
another man's work we might be able to arrange with the other man so that 
he might take up that particular piece of work and help t'he first man 
through. 

41,487. Are you satisfied with the botanical side of your research work?
We are all in a state of change here. In the old days I was the only Imperial 
officer in the Botanical section, and had to tackle most things myself; but 
now the work is being broken up. The horizon of work has widened so much 
that we want a man on each important crop with a staff to assist him. We 
have got a Specialist officer on cottons, partly financed by the Indian Central 
Cotton Committee, and he spends his whole time on that work; he has got a. 
farm of about 218 acres with a good staff for it. Then we have a Cerealist, 
a man taking up work on the cereals; we have also got a man on fodders, 
and so on. As the horizon widens we are dividing up the work, and each of 
these cr:ops becomes a one man's job. 

41,488. How about the calibre of the men employed? Are you satisfied 
with that?-We have not a very wide choice. Up to date not very many 
men from the Punjab have taken up agriculture, or rather the various 
phases of agriculture, and personally I should like to see a keener competi
tion than there exists at the present moment. We are always in great diffi
culties when we want to fill a post. 

41,489. If you are unable to find the right man in the Punjab would you 
be supported if you went elsewhere in the world for him ?-It is difficult to 
say what other people would do, but my own feeling is that there should be 
no difficulty. 

41,490. I suppose that th~ broad view to take is that if you can get the 
right man locally in the Province t'hen by all means take him, but if you 
cannot, it is no use taking one who is not up to the job ?-Yes, as a matter 
of fact we are trying to get one or two men from outside, and I am being 
supported all round in this. 

41,491. Professor Gang'Ulee: Outside India or outside the Province?-Out
side the Province and.even outside India. 

41,492. Mr. Calvert: Would it pay sufficiently to get a real expertP-I feel 
that the salary is sometimes very low, and therefore not enough to attract 
good men. 

41,493. The Chairman: After all a man in an important position of that 
sort may affect the prosperi~ of an enormous number of cultivators over a 
wide area in the Province for the next fifty years, may he noH-My personal 
feeling is that if you get the right type of man he is worth his weight in 
gold, and that it is a sheer waste of money to go in for one who is not up to 
the standard, as the zamindar will get nothing out of it. I think it is 
essential that we should create a keen competition by offering attractive 
terms. We should then be able to choose the best men from a large number 
of applicants. 

41,494. A word about this prospective extension in the numbers of you!' 
staff throughout the Province: are these men to be part of the new 
Superior Provincial Service recommended by the Lee Commission P-Ye3, 
that is the idea. 

41,495. Have you definitely commenced recruiting for that SllJIerior 
Provincial Service P-What we have done so far is this: we have take.:a 
men on a temporary basis until the rules a bout the new service are out, 
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and if in the meantime we find them suitable these men will be offered 
permanent posts in the new Service. 

41,496. Bir He'MlI Lawrence: What is the present position with regard 
to these rules P-I think they are now on my office table. As a matter 
of fact, I believe they are waiting for me to see them. I have had a 
man in my office on this work for the past few weeks. 

41,497. Is this a ;proposal that you are making to the Governmentp
The case has come down to me from the Punjab Government and I have 
been asked to frame certain rules. 

41,498. The Chair'lTUllTl: Is the matter not still with the Government 
of IndiaP 

Mr. BaTTon: The same thing has got to be worked out for a great 
number of other Services, and we put an officer on special duty for a 
short time in the Secretariat to lay down certain general lines for the 
various departments and these general lines are being applied by the 
various departments to their own men. 

41,499. Bir Henry Lawrence: And after that they will have to receive the 
sanction of the Government of India, and probably also of the &lcretary 
of StateP-Very probably. 

41,500."The Chairman: What salaries are you recommendingp 
Mr. Barron: We have started with these temporary men about whom 

reference has been made by Mr. Milne. They are getting &.300 rlsmg 
by &.40 for a probationary period of two years. Before the end of that 
period the new rules will have come into force. 

When the new service is opened what pay is it suggested to give thelll P
The present pay of &.300 rising by Rs.40 will be taken as our guide. The 
maximum has not yet been decided. 

41,501. The Chairman: Are you carrying out any post-graduate traming 
in the ProvinceP-Yes, at Lyallpur where we have started with one or two 
students this year; it is open to anybody to come in and study. In 
the Veterinary College there is a refresher course. 

41,502. How many men are in fact undergoing this course of post
graduate trainingP-If you mean the M.Sc. degree then there is just one at 
present. 

How about the post-graduate training which fits a man for higher 
researchP-There is a definite course and a definite degree, the M.Sc., 
attached. to it, that is all. 

41,503. Is any scheme being contemplated for training .after the final 
degree is takenP-You are perhaps thinking of our scheme for the training 
of students at Shergarh? 

I shan come to my question in a moment, but let me hear what you 
have to say about this firstP-I think the Shergarh case has come back 
to me again. It has been alter-od somewhat, with the result that I have 
got to look it up again. But 1 understand that we will have a scheme, 
whether it is what I put .up or not I do not know. I think that this 
Bcheme is very important. I am very keen on it. I have a feeling that no 
boy who goes out raw from the University is fitted to start as an Agri
cultural Assistant or to farm on his own a.ccount without considerable 
danger to himself and others. A boy who comes out of College thinks he 
knows everything, and it is only after the corners have. b~n knoc~ed off 
him that he begins to realise that th~ fundamental P~lDCI~les whICh he 
was taught in college are liound only If they are apphed In the proper 
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way. It is extraordinarily easy to misapply them. That sort of thing 
has happened in every country in the world. I feel that this scheme is 
helpful in that way. It puts the boys in a position where they have 
to look after themselves and do their own farming, while they are given 
a helping hand by the trained men of the Agricultural Depal'tment. 

41,504. As Indianisation proceeds in the Agricultural Service, do you 
contemplate Pusa taking a greater part in post-graduate training thau 
it has in the pastP-I think it will if it will specialise. I think, howevel', 
the Provinces will also take a greater part in that work. We oUr5e-ll"es 
are gradually getting more facilities for training men and I have no 
doubt that other Provinces are also doing the same. Pusa would probably 
go in for a greater degree of specialisation. 

41,505. If you !had a teacher or teachers of world-wide reputation at a 
centre like Pusa they would attract pupils from all over India?-Yes, for 
special subjects. That is where other countries have gone ahead of UOi. 
They have specialised more than we have. 

41,506. What is your view about the best system of training Indians? Do 
you believe 'in their going overseas for a certain part of their training, or 
would you prefer to see them trained in.. IndiaP-I would like to see a 
boy who is going to work in the Punjab take his B.Sc. in the Punjab and 
then go elsewhere. Tra.velling is an excellent thing for any man, because 
it shows him other people actually making a. living by doing ,jhings in 
a way different from that to which he has been accustomed. This ill more 
convincing tha.n any lectures can ever be. 

41,507. At what stage would you send themP-After they have taken 
the B.Sc. There is one point in this connection which I do not think 
has been sufficiently realised. W.e have a. wonderful range of systems of 
farming in the Punjab and many variations of climate from Simla hills, 
where crops suitable to oolder climates are grown, down to the hot dry 
plains of the Punjab. There is irrigated land and baTani (rainfall watered) 
land. There is a greater range of crops here than can be seen in most. 
other countries. I feel that the general education given for a B.Sc. 
Degree at Lyallpur is extra.ordinarily wide a.nd a very :line tra.ining for a 
young man.' I have often thought it would be a good thing for post 
graduates from other countries to spend a year in the Punjab. 

41,508. There again it is very largely a. matter of obtaining the services 
of a' teacher of world-wide reputation ?-Yes. 

41,509. Turning to your written memorandum, you give us in that 
memorandum a fairly complete picture of your educational system-, which 
is also described in the Provincial memorandum. You have been engaged 
in this experiment of introducing agriculture into vernacular middle schools 
for the last :live yearsP-It has been going on since 1918. 

41,510. Wourd you agree that although this system has now bee~ running 
for some years, it is still more or less in the experimental stage, or do you 
think, you have had enough experiment to say that it is a success?-I 
think it is playing a very important part in the education of young people 
in this Province. If these schools can open the minds of young boys in 
the Punjab to see that there is a. possibility of improving agriculture 
by the application of science to it, they will have done one of the biggest 
things for education that has ever been done. Amongst the older people 
who h~ve never had the opportunity of studying agricultural science it 
must be largely a matter of trust when they adopt anything new and jf' 
you can get into the minds of these boys the idea that it is possible to 
apply science to agriculture, a.nd thereby improve the income of farmers from 
their land, you win at once h8\"e them seeking after knowledge. You cannot. 
make fa.rmers of those boys. That would be aiming too high. I do noi. 

lilT. D. lIlilne. 



235 

agree with the idea that we l're going to send them back to the land 
with a complete education as farmers; my aim is to send them: back with 
an inquiring mind I16king for help as to how they can enhance their income 
from their holdings. 

41,511. Are you satisfied with the results obtainedP-I think they are 
good, but of course, they could be better. These schools have made an 
excellent beginning. They have a total of 8,700 boys now, whereas a year 
ago the number was something like 3,000. In the near future, I look forward 
to a rise in the standard of teaching. At the present moment the teachers 
are Senior Vernacular Middle School teachers, who get a year's tuition 
at Lyallpur, and you cannot teach a m'Bn very much about agriculture 
in a year if he has not been an agriculturist before he entered the 
College. We mnst not expoot too much, but It think, there will soon be a 
demand for mell who have had al thorough trainIng in agricultural science to 
act as teachers in the schools. 

41,512. Have you any indications that many. of these boys are settling 
down on their farms ?-I got a note on that point from the Agricultural 
Inspector of Schools, but I noticed that l\:Ir. Stewart had given you a list 
of where these boys went to, so I did ·not mention that in my note. 

41,513. Do you form the impression that this system has not had an 
unsettling effect on the n.ind of the boys p-It will have the effect of 
making them ask for better things; education always does. I think every 
man onght to be able to read and write, and that the three Rs. should 
be the principal things taught in these schools together with an appeal 
to the mind of the boy, similar to that which Baden-Powell has made 
with his Scouts. There are many things we can teach them which will 
be of Teal value to them as agriculturists, although we cannot make them 
farmers. 

41,514. On .th.e whole you are well pleased with the resultsP-I think 
treuiendous progress is being made. 

41,515. With regard to the Agricultural College at Lyallpur, are your 
tenchers there carrying out research workP-They carry out a certain 
amount in their spare time, but they have not time to do much. 

41,516. Are the research officers giving any lectures thereP-We are 
passing through a transitional stage. When first I went there, I had to 
do most of the teaching and look after all the research, work in the field; 
aOO I had to supervise botanical work throughout the Province. Later 
I got a certain amount of assista.nce and was able to give part of my 
teaching work to others, and a.s we got more staff, part of my research 
work also. In some of our sections we now have a number of Assistants 
who do nothing but research, while others are doing teaching and research. 
We still need more staff and as time goes on we shall have some men who 
will be mainly teachers, and others mainly research workers. In my 
opinion every head of a research section should do a certain amount of 
teaching in his particular line of work. It is a grewt advantage to 
students to come across a man who is enthusiastic in his own line, as the 
head of a piece of research work usually is. My idea is that these researchers 
will give a certain number of lectures in the general oourse. 

41,517. As long as the research worker is not overloaded with teaching? 
-Yes. We are unloading research work from the teacher a.s fast as we 
get staff to do it. 

41,518. And also so long as the research worker is not expecte.d to )ect~lre 
on subjects which are essentially elementaryP-Yes. But men domg teachlDg 
work will have to teach elementary subjects, and every teacher should have 
a certain an.ount of research to do to prevent him becoming stale. A 
man who does teaching for four years or more without doing any research 
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work at aJI is apt to become stale. He halo not that vim and energy which 
infect the students and make them interested in their work. 

41,519. I gather from your note it is not your view that it would be 
advisable at this stage to think of opening any other agricultural college 
in the Province. Is there 8. large demand for thatP-<Occasioll<8lly we have 
a request for it, but I think, on the whole, I would not open another college 
for some time to come. If further extension is needed, it should take place 
at Lyallpur. It is far cheaper and better to extend a single centre and 
equip it well than to have a number of isolated little centres which are 
badly equipped. 

41,520. Do you think the demand for another college is due at all to the 
view that the existing college devotes jt.self mainly to the advancing of 
agriculture in irrigated areasP-I have heard that said fairly often, but 
I do not agree with it at 8JJ.. 

41,521. Do you think you devote sufficient time to the problem of baTani 
areas P-Yes. We have fa.rms in different areas which student.6 visit on 
their tOUM. 

41,522. Mr. Calve1·t: Is there any barani land at LyallpurP-No. 
41,523. Is there any well-cultivationP-No. Students have to see that 

on other farms when they go an tour. The fundamental principles of agri
culture n·re taught at Lyallpur, and added to this the lads go on tour. 

41,524. Sir Gwnga Ram: Where hav'1 you a barafl,i farmP-At Gurdaspur. 
I am also starting a new one of about 500 acres at SarBa. 

41,525. Professor Go.ngulee: Do you take your students to Gurdaspur 
and keep them there for some timeP-We take them on tour to V18riou~ 
parts vI the Province. 

41,526. And keep them there for some timeP-For some days. They go 
on tour for a fortnight or three weeks at a time. 

41,527. The Chairm,am.: Do you think as a department you are giving 
a ·fair share of your attention to the problem of the barani areas P-I think 
it is very naturaJ that irrigated areas near Lyallpur should come first. Wit 
started the college there, and we are gradually feeling our way to other 
al'eas, but. it is only within the last couple of yeaM that we have been 
able to get Agricultural Assistants even in some of the outlying districts 
like Campbellpur. I think that it is very natural that the college should 
have had its greatest effect on the area in its immediate vicinity. 

41,528. At the same time, it is true that the cultivators whose well
being and general econQIIlic status most require attention and advancement 
are the cultivato\"s in the bwra'llli. districts P-I think they are more back
ward in some ways, but I do not see how else the work could have been 
started. A beginning had to be made somewhere a.nd the fact that people 
elsewhere are crying out for help shows that something has been done 
in the canal colonies, at any rate. W.e hope to give the barani districts. 
more and more attention as time goes on. 

41,529. I am going to read to you a. short extract from the preface of 
the five years' scheme presented -by the Officer on Special Duty, undor 
date 22nd April, 1926, page 2.-" Little has been done except in connection 
with the Gurdaspur farm to solve local problems where they differ from 
those of districts under perenni·al irrigation. Neither staff nor money has 
the Doab, in the barani areas of the north and south-east Punjab or the 
been available for research and experiments in the well-irrigated tract of 
well-cum-canal irrigated areas of the south-west. Broadly speaking, it 
has been the l-elatively large owner in the colonies and his tenant.6 who
have reaped by far the greater portion of the department's harvest. Very 
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little advance has been made by the small-holder outside the colonie6.'· 
Do you agree with those words?-Not altogether, but very nearly. We 
discussed all this before that memorandum was written and I did not agree 
with the whole of it. For example, in the colonies and· outside them, the 
smail owner has his improved varieties of cotton and wheat and has the 
benefit of improved cultivation and implements, just lIB the larger cultivator 
has. The fact is, however, that we started in the canal colonies, and I 
think it would ,have been wrong to dissipate our energies in the scattered'. 
corners of the Punjab; we were able to make a greater effect by not. 
scattering our energies. 

41,530. On page 158 of your note, in answer to our Question 2 (vii), there 
is a proposal to increase the knowledge of English of thooe students at the 
Agricultural College, at the expense of one year's training in prectical 
·agrjculture. I do not quite gather .. from your note whether you favour the 
proposed change and think the sacrifice worth while ?-I must confess 1 
am a little doubtful about this; it seems to me to be a most important 
thing that we should get the right class of men into the college: the 
middle class farmer; if this is going to put that education beyond his 
reach, then I think it will do us a great deal of harm. I have a feeling 
that an important factor in the success which we have had so far has 
been the fact that we have been drawing our men from the right kind 
of farmer, that they have been going back to their villages, talking to 
their own people, carrying on their work in the villages. I would not 
like to see University education confined to the rich. As regards the 
question ().f raising the standard of entrance to the Agricultural Collegll, 
tile position at the present moment is that the P,rincipal of the College with 
his officers will try to formulate a complete schetne, and see how far we 
can solve the difficulty by giving scholarships and that sort of thing. 

41,531. The point is that this change, if it is approved, will throw the 
whole expense of education for an extra year on the parent?-Yes. . 

41,532. Sir HOIT'Ty La'lUl'ence: What will be the cost of making that last 
year free by special scholarships to all the students who take the fourth 
year?-It costs the student about Rs. 40 or Rs. 45 a month. 

41,533. How many students are involved; what is the total sum at 
stake?-That will vary as time goes on. 

41,534. What is the number now in the fourth year?-41 in the fourth 
year; this year it is a big class; we have not had as many as that before. 

41,535. So that it could be done at the expense of Rs.25,OOO?~But then 
you see we may increase the numbers. 

41,536. The Chairman: I do not feel quite certain as to the meaning 
of what you say on page 165 in answer to our Question 4 (It): "If any 
arrangement could be made between the Central Government and the 
Provinces whereby capable and trained experts could ,be available for work 
in a Province when required, if would be an advantage." Are you speaking 
there of what we were talking about before, namely, the making avaiJable 
of experts for employment for a period in the Province and under the 
Provincial Government?-Yes, that was the idea there. 

41,537. Do you contemplate at all the setting up in provincial areaB 
of research stations under the Central GovernmentP":-That is a matter 
that would have to be Considered. What are the conditions on which 
they would be set up? Do you mean permanent places? I should like 
to see a complete scheme put before me before I said anything' on that. 
There is no doubt whatever that the Provincial Government itself will 
gradually have more and more centres of research; for example, at the 
present moment we have a Chemist at Gurdaspur on sugarcane. La~t. 
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year or the year before we only had a man who went there for a few months. 
That kind of thing will develop. 

41,538. No question arises of interference with provincial autonomy; 
these stations will work just as independently of the Province as Coimbatore 
does of MadrasP~Yes, or as Karnal does in the Punja,b at the present 
moment. One would have to see the conditions before expressing an 
opinion. 

41,539. On page 166 in answer to our Question 4 (c) (ii), which deals with 
Railways, you say the authorities have a programme of development which 
doubtless they will lay before the Oommission. We have not yet had 
presented to us anything of the sort. Can you tell the Commission whether 
Mr. Mitchell when he appears will be able to speak to thatP-He will say 
something about the agricultural railways; I think he will probably be 
able to give you most of the information if he is warned in time before he 
comes. . 

41,540. I am interested to read on page 167, in answer to our Question 
4 (c) (vi), that Mr. Brownlie looks forward at no distant date to broadcasting 
taking an important place in the general education of the rural popUlation. 
Do you agree with thatP-Yes, I think so; I do not see why it should not. 

41,541. Would the problem arising from having several vernaculars in 
a limited area apply in this Province?--Of course, some difficulties would 
arise in that respect, 'but a great many people understand English. 

41,542. In your note of evidence you do not say anything in answer to 
our Questions 5, 6 and 7. Question 5 is on Finance and the question of 
affording credit for agricultural operations; do you wish to say anything 
on that?-No, I think others will be better able to deal with that. 

41,543. Do you wish to say anything on the problem of agricultural 
indebtednessP-No, I think you will find others will be able to deal with 
that also. 

41,544. And in the same way with regard to fragmentation?-Mr. Calvert 
can give information on that subject. 

41,544A. But he is a Member of the Commission, and we want our 
information from the witnesses ?-There is only one thing I would like 
to say about consolidation of fragmented holdings, and that is that I 
think it is very wonderful work. Mr. Calvert knows far better than I 
what difficulties there are in getting people to agree; there is no doubt 
whatever that from an agricultural point of view consolidation is a very 
great boon to the Province. 

41,545. Has consolidation resulted in a great increase in agricultural 
efficiencyP-We saw some consolidated holdings yesterday and the difference 
is the difference between land which is practically useless and land which 
is giving full agricultural value. 

I greatly regret that an attack of influenza prevented me from seeing 
that work, but my colleagues have been duly impressed. 

41,546. Are you satisfied with the degree of touch existing between your 
department and the Irrigation Department?-Yes, I do not think we have 
much to complain of; we find they are always very willing to help us in 
every way possible; I do not know what else is wanted. 

41,547. It is very important that the agricultural aspect of an irriga
tion problem should be kept in mind, and "ice "ersa, is it not ?-Quite; 
we find the irrigation officers extremely willing to come and help us 
whenever they can. 

41,548. How about advice to cultivators as to the amount of water 
required on any particular crop P Do you and the Irrigation Department 
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agree; for instance, how many inches do you say it takes to irrigate a 
crop of sug~rcane?-It may get anything from twelve or more waterings of 
about 31 inches per watering. 

41,549. Do the Irrigation Department agree with that?-This sort of 
thing is settled, I think, in close collaboration with the cultivators them
selves. 

41,550. But there is no conflict of view between yourselves and the 
Irrigation DepartmentP-None. 

41,551. Do you think the problems of waterlogging and salinity are likely 
to increase rather than diminish in the future?-Yes, if they are not 

. tackled. 
41,552. Do you think they are likely to increase to any serious extent? 

-Yes, I think it is a 8u'bject that wants tackling very much. 
41,553. Do you think it is likely that they will present such a serious 

problem as to make it necessary to consider whether important sums of 
money should be disbursed on lining canals?-I think so; I think' the 
problem is very serious. 

41,554. I gather that the economies of the tube well have yet to be 
worked out?-Yes; it is a very expensive system of lift irrigation, and 
it is a question of trying to get the costs down to something that the 
zamindar will be able to face. 

41,555. And yet pumping water from the subsoil by means of a tube 
well is one of the ways of meeting the danger of waterlogging, is it not? 
-Yes. 

41,556. Do you think you might come to a point where you would have 
to consider whether it would not pay Government to assist cultivators 
willing to use tube wells in order to minimise the risk of waterlogging p
I think it is a question, first of all, of what is the cheapest way of lifting 
thl.' water from the sub-soil, whether ,by pumps on ordinary wells or by 
some other method. 

41,557. You mean, looking at the matter as a drainage problem?-Ycs; 
I think it is a part of the work which requires a good deal more investiga
tion still, to find out just what is the cheapest way. 

41,558. I think that in the. provincial memorandum it is made plain 
that the boring of tube wells is under your department; is that' soP-Yes; 
the Agricultural Engineer does it. 

41,559. You think it is a sound division of functions between yourself 
and the Irrigation Department?-I think SO; I think it ha~ worked out 
all right. We happened to have a man in charge who is the inventor 
of strainers and other parts of tube wells. 

41,560. I think that you have cODBidered the advisability of Government 
financing an experiment to discover whether the grouping or putting 
together of a battery of tube wells operated by one single prime mover is 
likely to be successful?-We are still considering the details of the scheme. 

41,561. But the scheme itself is not yet approved, is itP-We have just 
engaged a special officer to work on Hit irrigation. The present Agricultural 
Engineer has not really had the time to work out these schem.as. They 
involve searching about for a proper site, working out the details of cost 
and so on. 

41,562. I think this scheme, designed to discover whether a battery of 
tube wells would too ;;oon exhaust the available water and also what '~he 
economics of such a scheme might be. has not been approved P-It is. aPl?ro.ved 
to this extent, that we have got an officer appointed recently. on hft Irrlg~
tion and we are working out the scheme .. W,e want ~o see.It ~n paper ID 
detail and then a decision will be come to; It 18. under lDvestlgatlon 
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41,563. But n6t approved P-Yes, that is the case. 
41,564. I see from your five-year programme that the agricultural 

economics, quite apart. from the problem of sub-soil water supply, is 
rather an open question. The proposal there, I see, is for Government to 
work the' battery and to send the water to the cultivators just as the water 
is carried by canals?-Yes. 

41,565. I am interested to see on page 170 of your note in answer to our 
Question (8) (b) you suggest that the volumetric system is being experi
mented with; will it be adopted in the near future?-As a matter of fact, 
it has been tried, but under the presellt conditions I am not sure that it has 
gut very much chance of success. One reason is that, as far as I can see, 
the crop~ grown for green manure at present are not assessed water rate 
at all, and crops for fodder are only charged at Rs.2 an acre. Now, if a 
man takes his water on a volumetric basis he has got to pay for all that. 

41,566. Th~ problem is deait with at some length in the provincial memo
randum, and the writer comes down definitely in favour of the acreage basis. 
Certain experiments have been made in charging water by volume; is that 
soP-Yes. 

41,567. Have you ever. heard it suggested that after arrangements have 
been made with the cultivator for an experiment on a volumetric basis the 
Ilcale of charges has been altered and the dice loaded against the cultivator? 
-1 do not think I havo heard any definite charge of that sort, but there is 
generally a grumble that it is more expensive than the other system; that 
is, that the chargeB lire too high. 

41,568. With reference to Question 9, are you conducting a ooil 
survey in the ProvinceP-For want of staff we have not been able 
to start this really thoroughly. Some soil samples have been taken 
here lind there. I hop~ that Dr. Lander will now be able to start it; he has 
got a Second Agricultural Chemist and a certain staff; he may be able to 
do something about it; but it is rather a big job, and so far it has been 
limited to soil samples taken here and there. 

41,569. Do you think it would be an advantage, if you could afford it, to 
nave a soil survey on II. comprehensivo scaleP-Yes; I think it ought to be 
done. Dr. Lander is carrying out a piece of work at present on the con
stituents of soils in relation to the crops grown and their food values. 

41,570. Would it be worth the money, do you thinkP-Of course, it could be 
made a very big thing. I think there is a great deal of room for very useful 
work in that line. 

41,571. In· answer to our Question 9, you say: "In experiments 
with ordinary cultivation by bullock power 1Iersw deep cuJtivation 
by steam tackle, the results were in favour of deep cultivation as in past 
Yloars." Is that for fertility, or does that include costingsP-I was thinkmg 
of the crops got. 

41,572. 'l'he actual yieldP-Yes; but we have the costings, which could be 
worked out. 

41,573. It does not necessarily follow that because the yield is better the 
steam tackle paysP-Quite. In that case I looked at it JIlerely from the 
point of view of progress in reclaiming the land and the crops got. 

41,574. Then, on page 174, you describe the method employed to encourage 
cultivators who have enterprisQ to reclaim bara land. Is it possible to find 
good land near the bara landP-Yes. 

41,575. In answer to our Question 10 (a) on Fertilisers, you say: 
"Trials with artificial manures ha.ve not been very encouraging," and 
J see that. you say on page 175 that in this matter more investigation is 
required. Have you, in fact, firm ground on which to say that your results 
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are so far discc,>uraging?-Thp. eKperiments have been going on for a number 
of years, and I think more work is needed; but I am not very hopeful of 
very mnch advantage being shown in the application of such manures as 
phosphates and potash unl~ss one is going to increase the intensity of 
cropping. 

41,576. As to nitrates you are more hopeful?-Yes. 
41,577. I see that sales of nitrates have increased from 500 maunds in 

the khariJ of 1925, to 2,500 maunds in the khariJ of 1926. How do you 
come by those figures ?-These are figures that have been given to me by 
one of our own Diplomates from the College who has been taken on by a 
firm. I do not know whether the firm would objed to my mentioning this, 
but these are ilie figure~ that this Diplomate has shown. 

41,578 Can you tell us whether they have got a monopoly?-I do not 
think so. 

41,579. So that these figures are only some indication of the peroentage 
rise which may be expected ?--As a matter of fact, a few years ago there was 
nothing of this sort sold in the Punjab. This man was put on, and he has 
done all tho push that has been done. I think these are practically all the 
nitrates sold in the Province. 

41,580. Have you any plans for experiments on fertilisers? You suggest 
the need of such on page 175P-We are keen to help firms by laying out 
pieces of land on our farms, applying the Planure and noting the results. 

41,581. I was a little puzzled on page 176, in answer to our Question 10 (a), 
when you say: "I also feel that the waste, which occurs by' burning of cow
dung, is not as great as is generally supposed. The only loss that takes 
place by burning is that of organic matter and nitrogen, and obviously the 
climate, soil and other conditions in the Punjab provide amazingly good 
facilities for the recovery of these losses." I do not quite see how they 
provide facilities for the recovery of organic matter P-By the rapid growth 
of plants. Plants here grow much more rapidly than they do at Home. 

41,582. With regard to seed di~tribution, do you see any signs of farmers 
collecting seed of improved varieties grown on their own holdings for use in 
the following seasonP-Yes, they are doing it. Our seeds are now being sold 
by certain men, and this to my mind is the beginning for seed merchants 
who will sell our seeds to the cultivators. ,We oharge a profit of about 
4 annas a maund for it. 

41,583. Why do you want this margin of profit on the seeds that you 
hnndleP-We want to stop people from using them as food; we do not want 
the people to buy our wheat grlLin and eat it. 'We ·put on this charge in 
order to make it cheaper for a person who wants to get his grain for food .to 
go somewhere else and buy the ordinary stuff. 

41,584. At that season of the year when the ordinary cultivator buys his 
seed grain, might he also buy grain for foodP-No; you are up against the 
people in the towns as well, as anybody may buy. 

41,585. You could not control the de~tinationP-'rhat is 110. 

41,586. You are satisfied thaI; it is in the public interest that you should 
charge a slightly higher rateP-Yes, it ensures that the improved seeds are 
to be used for sowing. 

41,5B7. You think t.hat these farll1er~ who are dealing in seeds of improved 
varieties are likely to extend tbeir activities into the field of moneylending? 
-f should not be a bit Burpri~ed if they did, because it is remunel·ative. 

, 41.,588. 13 there any pa.rticular gap in the crops of th~ Province that y~u 
would like to see fil!ed?-I do not know of any crop that can be taken m 
with adv.mtage. 
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41,589. Let me put. the questIOn in Ilnother way: supp<lsing you were nsked 
to choo~e any .::rop for an ideal fal'm, what would you go forP-I think food 
crops ill thE' sumnle'r would be It good thing. We have a plentiful supply of 
water to grow them with; as a matter of fact I would go for anything that 
would add to the income of the farm in l1,ny way. 

41,590. In estimatine; the total increment likely to reilult from the extension 
of an aren under approved varieties it is not easy to make any allowance for 
deterioration of seed. Do you find muoh, indication of deterioration of your 
improved crops ~-I do not think there is very much. Of course the case of 
cotton is different from the case of wheat. Take any of these Punjab wheats; 
I do not think that any deterioration has set. in. In the case of cotton you 
have crossings taking place, and that has got to be guarded against; of 
course you do not get a cross between a deshi and an American cotton. 

41,591. In answer'to question 12 you say: "The deshi plough is not 
an efficient tillage implement." Is that view founded on experiment? 
Are you quite sure that inversion is as important a factor as you suppose?
Even if it is not, the deslii plough is not an efficient implement because it 
does not stir up the soil efficiently. It is not an efficient "cultivator" 
implement, as we cali it at Home. 

41,592. I wonder if you could tell us whether you have tried or seen any 
experiments with both deshi implements and improved implementsP-I think 
one of the finest demonstrations I have ever seen was at the Oat Hay farm at 
Montgomery, where one square of land was cultivated with deshi implements 
and another with improvedJ implements. In that case there was a crop of 
cotton side by side, and one system of cultivation was giving about 12 to 14 
maunds of cotton and the other about 4 to 5; such results were being got all 
over the plaoe. The cultivators ·in the latter case were asked to cultivate in 
their ordinary way, and side by side the improved implement was used, with 
tho results I have just mentioned. 

41,593. Then .on the question of the importance of inversion, apart from 
the efficiency of the implement for tillage, are you satisfied that inversion 
is a very important point here in this climate?-Probably not as important 
as it is at Home. 

41,t94. Have you 9ver carried out any experiments designed to settle the 
question of inversion agu.inst non-inversioni'-I do not think that I have 
eXOE'pt in such cases as these just mentioned. 

41,595. On page 189 you say: "One of the most important obstacles to the 
better cultivation of the Jioil, and to improved farming in general, is, in my 
opinion, the batai system of lensing lands which always gil"es tho landlord a 
large ~hare of any iml'rovemell~ effected by the tenant." What is the batai 
system exactly?-It is a system where the landlord and the tenant share the 
crop thnt is raised. 

41,i)il6. Is that the custom?-Ye~. 
41,597. Do you think it is likely t<> give place to a fixed rent SOO!lel' or 

later~-Yt'lij uncler the b'ltni system ~t seems to me that .whatever extra. 
crop the cultivator raises that amollnt is always shared by the landlord. 

41,598. Then you say lower down that .. green manure has been found to 
be very profitable wherever tried in the Punjab pllllins, and to encourage the 
practice Government charges no abiana (water-rates) for a crop grown and 
ploughed in as green manure." Does that cost Government very much as 
a concession P-I have not got the figures here, but I can get them for the 
Commission. 

41,599. Would you get the figures for usP-Yes, I will. 
41,600. 'With regard to this problem of implements I want to know 

whether your Agricultural Engineer who is responsible for your tube well is 
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also resptmsible for making expeuments designed to improve implements?
Yes, he deals with the more intricate implements; the Deputy Directors 
deal with implements of a simplel' nature. A great deal has been done in 
that particular line. We are getting an engineer now who will be put on to 
the more intricate implements. 

41,601. He would have nothing to do with well irrigation, would he?
There will be another man for that. It is a case of the work expanding, 
and we are meeting the case by increasing the engineering staff. 

41,602. You say that the utility of the reaper is appreciated, but the cost 
ill still liigh, being about Rs.i!50. What class of reaper is that ?-The common 
type of reaper is the Raja reaper; it is more or less a mover than a reaper. 

41,603. Is there any hope of your being able to evolve a cheaper and more 
satisfactory reaperP-One of our difficulties here with regard to reapers is 
that in the irrigated areas little banks or bands are put up to keep the 
water in separate beds or plots, and to deal with that state of affairs special 
apparatus is needed. This question has really not been taken up seriously. 

41,604. Have you studied the attachments made to various implements in 
Australia to enable them to jump stumpsP-'! do not think I have. 

You might possibly obtain very useful hints from them. 

41,605. On page 41 in answer to Question 14 (c) you say: "Firms are now 
asking for the services of men trained in the Agricultural College to represent 
them among farmers." Have there been cases of firms asking for graduates 
from your collegeP-Yes, one firm got a man and another has asked for one. 
The first one did not stay very long, but went off to farm on his own account. 

41,606. On page 196 you say that the veterinary teaching work of the 
Lyallpur College is carried out by a Veterinary Assistant, who is stationed 
there. Is that the veterinary side of the ordinary agricultural course P
Yes. 

41,607. There is no veterinary training there?-We have merely the sort 
{.f veterinary training that an agriculturist gets. It is not training for 
the veterinary profession. The Veterinary College does that. 

41,608. Have you anything else to say about veterinary training as such 
l:cyond what you mention in your noteP-No. 

41,609. You give the Commission your views on the question whether 
in a Province the Veterinary Service should be subordinated to the Director 
of Agriculture, and you say that the existing arrangement is working well? 
-As far as I can see, from a provincial point of view, it is working better 
than it would if there was separation. Veterinary officers, of ecurse, would 
like to have more plums for their Service. 

41,610. Reasonable prospects of good posts as a reward for long and 
efficient service are important in relation to efficiency, are they not?-Yea. 

41,611. But I understand you are not in favour of the appointment of 
/In officer in the capacity of Veterinary Adviser to the Government of India, 
nor would you be in favour of the appointment of a Veterinary Adviser in 
('ach ProvinceP-If you mean that the Veterinary Adviser would be 
separate from the Director of Agriculture, I am not in favour. 

41,612. Would you put the Imperial Veterinary Department under the 
Agriculturllll AdviserP-Yes. The position is that our Ohief Superintendent 
here is an expert in his own particular line in the same way as the head 
of any other section in the Agricultural Department is. I cannot see 
""hat advantage there would be in divorcing these two. 

41,613. Do you think that the fact that the Veterinary Service is a pro
fessional Service has any important bearing on the problem P-A . chemist 
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is a specialist officer in the same way as a veterinary officer is, and so is a 
Eacteriologist or all Entomologist. 

41,614. Are you satisfied with the manner in which the veterinary hospitals 
under District Boards are being conducted P-Yes. 

41,615. Are the members of the District Boards taking an interest in the 
veterinary side of their responsibilities ?-I think so. 

41,616. You are contemplating a very considerable extension of veterinary 
hospitals under District Boards P-Yes. 

41,617. Will those Boards be able to finance these veterinary hospitals 
without assistanceP-We doubt it. Although up to the present District 
Boards have always been able to provide their buildings and have told us 
they would provide subordinate staff, medicines, and so on, it is now pro
posed to help the poot0r District Boards witb a grant for buildings, and :t 
is quite possible some of them may also have to be helped a little in the 
maintenance of their hospitals. 

41,618. Is there any difference between the training of a Veterinary 
Assistant and that of a Veterinary Assistant SurgeonP-Ye~. The difference 
has arisen in the evolution of the Veterinary College. The Veterinary 
Assistants are men who went through & three years' Vernacular course in 
the Veterinary College. In 1920 or 1921 no .students were taken into the 
Vernacular course. Since then there has been a four years' English COIlT"6, 

and the men are now getting a very much sounder training in the sciences 
underlying veterinary work and are called Veterinary Assistant Surgeon;!. 
Some of the men we have as Veterinary Assistants are really men who have 
token a two years' Vernacular course. 

41,619. Is there any difference between Veterinary Assista.nts and Extra 
Veterinary Assistants P-No. 

41,620. The extra men are extra to the ordinary estabhshmentP-Yes, to 
look after cattle disease, and so on. 

41,621. You say in answer to Question 15 (h), "If the Muktesar Institute 
could provide a better class of Research Officer •.. " Are you satisfied 
with the class of research officer providedP-We have none. 

41,621A. That. is a different matter P-I mean a better class than we can 
find ourselves. We are very anxious to find men ·fOT research under the 
Punjab Veterinary College. 

41,622. In answer to our Question 16, you set out the position as it exists 
in the Province in the matter of the improvement of the breeds of cattle 
and you mention the steps that are being taken towards that end. Are 
you satisfied on the whole with the progress that is being made?-Yes. 
We are going as fast as we can. I have complaints from our new Live 
Stock Expert that we cannot give him the trained men he needs. It is 
difficult to get new ruen who can take up the work without further 
training. We cannot get them. At Hissar there is a new man who has 
been under training for the ilast six months or so, but that is the only 
man we have got. The Superintendent at the Hissar Farm acts also 8ii 

Assistant Superintendent and Live Stock Expert. 
41,623. Are you experiencing a very active demand from cultivators fOl 

advice and for the prOVision of bulls of improved strainsP-Yes. 
41,624. That is the ca~e all along the lineP-Yes. 
41,625. Public opinion is moving so fast that you are having difficulty 

in keeping pace with itP-Yes. We have no difficulty here with the 
zamindar taking up anything thltt is good. 

41,626. Do you think it is likely that a dual purpose animal will be 
evolvedP-I think the amount of milk that can be got from the Hariana 
cow can certainly be very' greatly improved. 
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41,627. Do you think a dual purpose animal of that sort would find favour 
with cultivators?-Yea. 

41,628. Do you think they might breed their own working bullocks and 
also consume and sell milk and milk products from their cows ?-They wan1; 
a certain amount of milk for their families, and I think they could get i1 
by breeding their own cattle. At the present moment they keep buffaloe
for milk. 

41,629. Do those members of your rural community who are Mahomedans 
consume cheese to any important extent?-I really do not know. 

41,630. On page 208 you mention an enquiry into the mineral constituents 
of fodder in this Province which is being carried out; do you know whether 
that enquiry is being carried out in conjunction with experiments now being 
undertaken at Bangalore under Dr. Warth?-I know that Dr. Lander, who 
is in charge of this, and Dr. Warth know about each other's work very well. 

41,631. They are in touchr-Yes. 

41,632. Are you recommending the making of silage?-Yes. 
41,.633. Is that spreading?-W,e are making it spread more or less; we 

have been carrying out a good many demonstrations in various places in the 
last couple of years; we 'have been making silage for many years, but we are 
really taking it in hand now and pushing it. 

41,634. Are cultivators taking it up at all?-I think it is too early to say 
that. 

41,635. Are any cultivators taking it up ?-I do not know that they have 
really started much yet; we are only beginning to push it ourselves. 

41,636. Can you tell me of any single cultivator, not a large landlord, who 
makes silage ?-I do not know of a voluntary case, but a case has just been 
brought to my attention where in the Attock district the Deputy Commis
sioner has taken a very great interest in the work and has got a lot of 
cultivators to do it. 

41,637. I IlBk that because wherever we go we are told that silage making 
offers great hopes of solving to some extent the fodder problem, but we do 
not discover that it has been taken up very much by cultivators r-It is too 
new with us; we cannot Bay that people have taken it up very much volun
tarily yet. The work of silage making is being demonstrated. 

41,638. Sir Henry Lawrence: Have you silage pits on everyone of your 
farms r-I think on every one of the experimental farms; of course, we have 
a number of smaller farms on which we do not have them. 

41,639. The Chairman: On page 207 of your note, in answer to Ques
tion 16 (a), you say: "I regret to say that the Rakh Chandrai grant has. 
been so wanting in success that it is being resumed by Government, but the 
Montgomery grant is continuing." I do not know whether you would like 
us to ask you in detail about this failure, or whether the officer more 
immediately concerned will know more than you. It seems a very regrettable 
thing that that should have failed r-I think the parties who had the lease 
were not in agreement amongst themselves; in a nutshell, that is \""hat it 
comes to; in view of the discord among the partners I do not think it 
could possibly have succeeded. 

41,640. Mr. Barron: Was not the land used for cotton and other crops, 
and was not the dairy a mere blind to secure the land ?-PeopJe make what 
money they can out of their lands, but still I think as a dairy it could not 
have succeeded with these people quarreHing in the way they were. 
'~1,641. The Chairman: Do you regard· the failure of this endeavour as a 

serious set-back to dairying in the Province?-I am just putting forward 
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another scheme; I am making a proposal to take over this land and put 
gowalas (dairymen) as tenants on it, each having a square of land of 25 
acres. I propose to make them keep cows which will give a certain amount of 
milk, charge them a small cash rent, and make them bring all their cows in 
the morning and evening to a central shed to be milked under the super
vision of lin officer of the Agricultural Department. We will see that it is 
brought to Lahore and is available for sale in a clean and proper way. I 
think that is the best way to use this land at the present moment. There is 
some idea of canal irrigation supplies being i;aken from it; in that case I 
think nothing could be done. There is a tube well already on the farm, but 
the water is so salt that the tenants never used it. 

41,642. How about legislation or regulations in the urban area of Lahore 
designed to protect the consumer in the matter of milk ?-They have Milk 
Inspectors going round, and I am informed that samples of milk are analysed 
and people are dealt with; that is what the Health Department told me the 
other day. 

41,643. In your note of evidence you say at the present moment the demand 
is being met by a number of gowalas who ca.rry on their business in the most 
insanitary manner?-Yes. 

41,644. Are they likely to be able to sell their milk to Lahore if there is an 
efficient method, of inspection ?-I am afraid the facilities for inspection are 
not very good. 

41,645. Quite apart from protecting the public, it would assist progressive 
dairying a great deal if there was a. sufficient examination of all milk sold? 
-Yes. 

41,646. It would stop undercutting in prices by those who sell adulterated 
and dirty milkP-Yes. 

41,647. Have you represented that to Government or to the local authority? 
-'-My proposal with regard to this dairy grant is that we should get these 
people to come to the farm, and that we should give them land to grow their 
fodder themselves and keep their cattle; the cows would then be milked 
under our supervision and sent to Lahore. 

41,648. Yes, you'have made tbat plain, but what I am asking is: are you 
taking steps to bring to the notice of the local authority the desirability of 
framing new rules, if they are required, or of enforcing existing rules, with 
regard to purity of milk supply?-I think it is a matter for the Medical 
Officer of Health; I agree it IS also a matter of importance to us. 

41,649. In answer -to Question 17 (b), you deal with the question 
of extending fruit growing in the Province. Have you considered the 
possibility of extending the fruit market P-We have just recently, only a few 
months ago, got our Fruit Expert, and this is one of the things that he is 
going to try and take up. One thing that, the people in this Province are 
complaining very bitterly about is not getting the stock they think they were 
buying, and finding three or four years later that it is some other variety; 
so we are trying to organise private nurseries; we are also trying to get a 
number of the bigger fruit growers to market their fruits together, have 
them graded and sorted, and that sort of thing. 

41,650. What range of fruits are you thinking of P-Fruits like apples and 
pears from the Kulu Valley, and oranges, limes, &c., from the plains. Of 
course, the important thing in the plains is the citrus tribe of fruits. 

41,651. They can be marketed at a distance without cold storagei'
Yes; peaches are rather difficult to carry. 

41,652. Do they require cold storage P-The skin is so very tender that they 
get bruised very easily, and then they begin to rot. 
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41,653. Is the system of packing in existence satisfactory?-There is prac
tically no packing; peaches are not very much marketed; the plains are too 
hot for them; they can only be grown at the base of the hills. I think Mr. 
Howard did a good deal of work in connection wi1;h the packing of peaches 
in Quetta; he was able to send them as far down. as Lahore and even down 
to Pusa properly packed, but that sort of packing is rather expen~ive. 

41,654. Would you regard investigation of the method of packing and so 
on as part of the duty of the officer recently appointed?-Yes, he will take 
that up. As a ma1;ter of fact, I have just put in for a Second Fruit 
Specialist in the Budget which is coming before the Legislative Council now. 

41,655. Is there any reason why this part of India should not capture an 
extensive portion of the trade in imported apples?-The plains of 1;he Punjab 
are too hot for apples; they are not of good quality. 

41,656. Sir Ga'fI,{Ja Ram.: You have just engaged a Fruit Specialist, have 
you notP-Yes, but he is flooded with requests for advice from all over 
the Province; we want an army of these people, not one or two. 

41,657. The Ohairman: It is a fact, is it not, that if you could sub
stantially extend ·the amount of fruit growing, you would be helping a 
ty,pe of countryman who is very much in need of assistance at the momentP 
-Yes, very much. ' 

41,658. Who is dealing with vegetablesP-We have not really started with 
a specialist on that work. 

41,659. Do you think that is a hopeful fieldP--G<>vernment has set Mide 
an area of land in the Nili Bar for vegetable grants and we have just' 
taken two of them over. There are so many things pressing to be done 
that we cannot do them all at once. We had to delay dealing with 
vegetables for a couple of ,years in our scheme of development; we could 
not do everything in the first year. 

41,660. You did not say anything in answer to our Question 19 on Forests; 
have you important forest areas in this ProvinceP-Yes. 

41,661. Do they touch agricultural interest in the matter of grazingP
They do. 

41,662. Are you satisfied with the degree of touch between your own 
and the Forestry Department P-I think so; I do not think there is anv
thing to complain of. 

41,663. Sir Henry Lawrence: Have you got forests in the plainsP-Yes 
41,664. The Ohairman: Are you considering the ·advisability of wood for 

fuel in the new canal colonies?-l think that is a Forest Department 
question. 

41,665. But I think it is also an agricultural question if I may say so, 
because on the agricultural side it touches the question of cowdung 
burningP-It does. 

41,666. Have you conferred with the Forest Department at all with 
regard to establishing forest areasP-No, I have not. 

41667. Would you attach importance to the burning of cowdung and iis 
effect upon the fertility of soilP-It is a very interesting problem; I.think 
it is a problem we should try to thrash out as to wlhat exactly IS the 
economic loss. 

41,668. I ask that because I judge from one or two remarks in your 
note that you think it has been exaggera~d by ~ome iPoople?-1 do not 
rthink the loss is quite as great as one mIght thmk. There are one ~r 
two reasons for that opinion; one is 1lhat the moment you put orgamc 
matter into the soil in the form of green manure you get a most excellent 
result straight away., Another point is that if you put phosphates and 
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potash into the soil you do not get much increase in yield. It is no~ 
so much a question 'of these mineral constituents as long as there is the 
organic material. Then with regard to replacing nitrogen in the soil 
I think it is replaced far more quickly here than it is in colder countries. 

41,009. Professor Gwngulee: Is it your view then that farmyard manure 
could be replaced by green manureP-I want the whole question thrashed 
out with a view to ascertaining what exactly' is the situation. I do not 
think it is quite what appears on the surface to the casual observer' that is 
my point. ' 

41,670. The Ohairman: From the cultivator's angle it may be that if he 
pays for his fuel he will save less than he would make by employing the 
cowdung available as manure;- that is your point, is not itP-I would like 
this question thrashed 'out; I am not at all happy about it. 

41,671. To go back to forests again, do you keep a fund for reserve 
against fodder famine in this Pro'vinceP-That is kept by the Financial 
Commissioner. 

41,672. Do you control thatP-No, the Financial Commissioner does. 
Mr. Barron: There is no fund for reserves against fodder famine. 
41,673. The Ohairman: Have you had a fodder famine recentlyP-We 

have had to give relief. 
41,674. Have you studied at all the possibility of making hay in forest 

areasP-No. 
41,675. You have not considered thatP-No. 
41,676. Have you interested yourself at all in the question of reclaiming 

and protecting the soil in forest ravine lands where erosion is going on? 
-I have not studied it, but certainlY' it is a good thing. 

41,677. Is that a direction in which the Agricultural Department and 
the Forestry Department come very close to each otherP-Yes. 

41,678. Is erosion going on in this Province?-Yes, in parts of it. 
41,679. But you have not assessed the extent of the damage going on?

No. 
41,680. Have you heard at all of the successful experiments being carried 

out in other Provinces in this direction P-I do not know that I have 
heard much about thRt-~xcept generally. 

41,681. Turning t~ ~hal question of Marketing, I should like to ask YOll 

first whether we may expect any more information than has already been 
presented to usP J think you have decided to conduct a survey ot 
marketing of certain crops. When do you think you will get your result,,? 
-Perhaps you are referring to the Indian Central Cotton Committee',i 
proposal. l.'here is another one referred to on page 219 of the note, the 
Board of Economic Enquiry. 

41,682. Do you know a.t all when we may expect the results of that 
enquiryP-The Board of Economic Enquiry has not been finally decided 
upou; it is 'still in the embryo stage. 

41,683. I am asking you whether it is your intention to put up any
thing more in the way of informa.tion so that we may know where we 
stand P-With regard to financing and marketing of cotton, that will be 
available; but with rega.rd to the other one we are still considering it. 

41,684. Would you agree that very little is known about marketing as 
& wholeP-I think iot is very necessary to receive more information. I should 
very much like these intensive enquiries to be carried out and to get 
definite information. 
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41,685. It is very little use providing the cultivator with theories if 
he is not going-to get advantage?-I do not see any reason why we should 
not have agriculturists as members of the marketing committee. 

41,686. You want them to control the market?-They should have a 
voice in the control of the market. 

41,687. Can you find in this Province qualified culrtivators really who would 
have the time and skill to represent their own interests on the marketing 
committees?-l' es. 

41,688. In cases where you could not find such cultivators, would YOll 

agree that the Agriculrtural Department through a representative is the 
proper body to watch the cult.ivators' interest ?-I think that will be quite 
useful, yes. 

41,689. Have you ever considered the feasibility of proceeding on that 
line ?-I think that we will be able to get cultivators in most places who 
could take their place on the committees. 

41,690. Broadly speaking you do feel that the expense on these enquiries 
is worth whiIeP-Yes, 'very much. so. 

41,691. You also attach importance to these enquiries in that they 
edut'ate your officerlii'-Yes. They are very valuable from that point of 
view. 

41,692. They are also valuable in that they enable you to disabuse the 
public mind of prejudice where in fact the prejudice exists?-Yes. 

41,693. You have introduced in your note of evidence a copy of the Bill 
of 24th January, 1927, entitled" The Bombay Cotton Markets Bill," Bill 
No. III of 1927. Is there a. proposal to introduce some such' Bill in the 
PunjabP-No, not at present. 

41,694. You would like to see it introduced?-Yes, but not for cotton 
alone but for general marketing. 

41,695. Would you care £0 be taken in any detail into the ma.tter of 
grain elevators? Is that a problem which you have considered?-I do not 
know very much about them. 

41,696. Have you formed any view as to whether the moment has come 
for taking a plunge, because it cannot be taken in small batches ?-That 
is the difficulty ·about the system; you have got to take the plunge. I 
think that more enquiry is needed. We have had an elevator at Lyallpul' 
for some years. The trouble is that buyers at the present moment have 
got machinery to carry on their business and leave the whole thing 
standing. That is the danger. 

41,697. You think you ought to be quite certain that they would come 
inP-Yes. 

41,698. Do you think tha.t the railway companies would be inclined to 
come in?-Yes, I think so. 

41,699. Why do you think soP-From th .. attitude of the railwa-yofficials, 
as far as I can see. 

41,700. Is there much difficulty from the point of view of the railways 
in handling the grain trafficP-I do not know that there is very great 
difficulty. They also want to try and atop a lot of cross traffic. 

41.701. Are you in touch at all with the enquiry carried on on behalf 
of the North Western RailwavP-The last I knew of this was a meeting 
lit Simla. A report has just ~ome out. 

41,702. You have not seen that?-I have just glanced at it yesterday. 
41,703. It has been suggested to the Commission that if a system of 

pooling were to be adopted in the case of the elevators, the cultivator would 
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be shy of using the elevator because to him the notion of his own grain losing 
its own identity WQuld be strange and he miO'ht be alarmed. What do 
you think about thatP-I think that that will happen to a certain extent; 
but it might be overcome. in time, I think. At the same time one cannot 
make too much of this because the milling outturn already differs in 
different places. I do not think, for example, that probably the outturn 
of wheat in a comparatively humid atmosphere such as Rawalpindi would 
be the same as that in Lyallpur. But I think the railway would be able 
to save a good deal of haulage. I think every endeavour should be made 
to get this elevator system started; but the danger is that the trade at 
the present moment has the facilities to carryon without it. 

41,704. Broadly speaking, would you agree that you would have to found 
the case for embarking on the scheme now on the internal consumption 
trade, and not on the external trade P--Certainly; it must be· fitted for 
the internal trade; external trade is too uncertain. 

41,705. On page 220 you are dealing with the effect of the American 
cotton upon the prices in the market and you point out how important 
it is that the prices of long staple cotton should be maintained in order 
that the long staple cotton may continue to be grown. Quite apart from 
this question of the effect of adulteration on the prices, is there not a 
tendency in the present movement of world prices for the price margin 
between long export staple cotton to be narrowed for that to be 
eliminated, having regard to the high yield per acre of the shorter staple 
varietiesP-The bringing down of the prices narrows the margin. Two 
years ago there was somethmg like Rs.6 or 8 difference between the 
longer and shorter staples, but now it is proba.bly something like As 12. 

41,706. Do you think, provided that the purity and so the reputation 
of a long staple Punjab American. cotton can be maiutained, it is likely 
there will be a sufficient difference in the prices to ensure a reasonable 
amount of long staple being grown; is that your viewP-Yes. 

41,707. Is that because you think it is likely to bring prosperity in 
the futureP-I do not see why it should not; it has brought tremendous 
prosperity in the past; 

41,708. Just a question or two on this matter of co-operation in answer 
to our Question 22. Are you satisfied with the degree of touch existing 
between your own and the Co-operative DepartmentP-Yes, I think so. 

41,709. Do you .feel that you are making the fullest use of the c()-()pera
tive organisation in this Province in the matter of propaganda, distribu
t.ion of seed, agricultural education and so onP-Yes. Of course there is 
a limit to the amount of propaganda that the Co-operative Department 
can do. I think that the men must have a training in agriculture before 
they can take on the work of propaganda. Otherwise they are apt to go 
'Wrong. There are many things in which the Co-opera.tive Department 
might go wrong. It would be a sound thing for as many men as possible 
in the Co-operative Department who intend to deal with agriculture, to 
have a training in agriculture. . 

41,710. Apart from the direct agricultural propagandoa which may be 
carried out by the Oo-operative Societies, do you find that C()-()perators 
are more susceptible to your propaganda than those who are not c0-

operators P-I do not think that we have any difficulty with either; we are 
flooded with requE6ts from all !round. 

41,711. I want to know whether you have had any indications that ~he 
educative effect of co-operation rendel'll a man more receptiveP-I thmk 
it is all to the good. 

41,712. Are you satisfied with these better farming societiesP-They have 
just -been startedi and it is a .bit too early to say anything. 
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41,713. Are you going to help them in their workP-When they get to a 
certain area, say about 2,000 acres, the Agricultural Department then 
places a flIIUkaddam in that area.. 

41,714. I notice that there are two stages, the first being that they 
earn the presence of one of your officers in the district, and the second 
that they secure a monopoly of his time?-And there is a tbird stage in 
which an Agricultural Assistant is specially deputed for such an area. 

41,715. It that the existing arrangementP-Yes. 
41,716. Professor Gangu7,efl: How far have you gone in this direction P

We have not· yet got to the third stage; we have got to the second so 
far. 

41,717. The Chairman: Do you find that there is competition between 
the Agricultural Department and the Co-operative Department at any 
point or pointsP-1 do not think there should be, nor have I hJ:len able 
to put my finger on anything where there has been competition. 

41,718. Take for instance a better farming sOciety, I do not know the 
range of their activities in detail, but I take it that better cultivation 
for sowing of improved varieties and so on would be the burden of their 
8OngP-1t is all done with the advice of the Agricultural Department, so 
that there can be no friction. 

41,719. Do you think the Co-operative Department has succeeded in 
improving the prospects of cultivators in the burani districtsP-I think 
BO. 

41,720. And they have been as active in the baram.i areas as they have 
been in the irrigated areas, is that soP-Yes. 

41,721. Do you find that complaints from primary societies or from better 
farming societies as to the lack of, let US'say, propaganda, or the need for 
some particular piece of crop research come to you through the Co-operative 
DepartmentP-We have not had any complaint like that yet. 

41,722. Would you welcome them if they cameP-Certainly. 

41,723. You do not give us any views as to general education and itd 
bearing upon agriculture. Have you anything to say about primary 
education in the ProvinceP Is that 6atisfactory from Y'Our point of 
view P-I have left that to the Director of Public Instruction. 

41,724. I should like to ask you, for instance, whether it is your experience 
that literacy rende1'8 a cultivator more susceptible to new ideas P-I thinJ, 
it certainly would, in .fact I am sure that it would. ·Education alwa;ys 
has that effect everywh.ere. 

41,725. Have you interested yourself in the problem of adult education 
at allP-No. 

41,726. Do the women folk take any active part in farming in this 
Province? Is it the custom, do you know?-In the south-eastern side 
you see the women in the fields very often. 

41,727. Sir Henry Lawrence: Anywhere elseP-Yes, you can see them all 
over the Province in work such as cotton picking. I think the women are 
almost as active as the men, in the Rohtak and Karnal districts. . 

41,728. The' Chuirma1lo: I take it you envisage a very considerabl" 
extension in the activities of your Department in the next fifteen or 
twenty yearsP-Yes. Very much so. 
" ~1,729. Do you see any danger of over centralisationP-DecentraIis~t~on 
IS a thing we have got to do now; and we ,have started off by glvmg 
D~puty Directors more powers. We must do it, otherwise the machi~o 
wIll not hold together. 
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41,730. Sir James MacKenna: With reference to the question of the 
subordination of the Veterina,ry Department to the Director of Agriculture, 
are you awa're that this is' the only Province in which that arrangement 
still exists P-Yea. 

41,731. And would it not be in accord with your desire for decentralisa
tion which you have just expressed to the Chairman to separate them?
No; I think it would give room for discord where it is mOISt importaat 
to have concord. 

41,732. You do not think that ihe present state of affairs will contribute 
more to discord rather than to concordP-No, and I have mentioned in 
my note a number of cases in support of this. 

41,733. Is it not a fact that this demand never arose so long as India!! 
Civil Servants were DirectorsP-But you have just told me that in every 
other P,rovince this arrangement does not exist. 

41,734. That is since the Directors of Agriculture have been recruited 
from the Agricultural Depa,rtment. You do not think tha£ a separate 
recognised professional service such as the Veterinary Depa,rtment which is 
recruited through one avenue, namely the Royal College of Veterinary 
Surgeons, has a natural grievance in being subordinated to a younger Ser
vice such as the Department of Agriculture to which recruitment is made 
from scientists of any kind namely, Botanists, Chemists, Agriculturists, 
Entomologists, &C. P-I do not look at the question in that way at all. The 
question is whether it is for the good 'of the country or not? I myself 
think that something should be done to give capable officers an opportunity 
of getting their value 1118 time goes on. We have had one case just now 
wliere a man has been given an allowance. I think that if a capable officer 
in any of the special branches of the Agricultural Department including 
Veterinary has not been mOOe Director of Agriculture in a Provinoe 
owing to the fact that he did not have the general education and general 
training which a Director of Agriculture might be expected to have, that 
officer should be given an allowance to make up for it to enable him to 
continue in a job in which perhaps he has specialised for many years. 
I must say that I sympathise with the men; I have no grievance against 
them, but I do think that the way to look at the question is this, namely, 
whether it is for the good of the country, or whether it is not. 

41,735. Do you not think that, with the assistance of a Financial (Develop
ment) Commissioner, t.here would be no necessity to subordinate the 
VctOjrinary Department to the Agricultural Department? Would veterinary 
matters not go straight to the Financial Commissioner ?;--I have dealt with 
that in my note and have given my reasons for my view. 

41,736. 'What are yonr views with regard to cattle breeding? Do you 
think that Animal Husbandry should be under the Agricultural Department 
or unde!' the Veterinary Department P-I think it should be under the 
Agricultural Department. 

41,737. What are your reasons for thatP-The Veterinary officer's train
ing is with regard to diseases of animals; the training of the general agri
culturist in the way of animal husbandry is carried out from quite a 
different angle altogether. He has to see what the points are of an aniJIlal 
for milk, what sort of implements should be used, how far the animals are 
fitted to work tlwm and for how long, what sort of feeding they require, and 
how that can be kept up j also things of a similar nature. The agriculturist 
approaches the problem from an entirely different angle from that which the 
Veterinary Officer wculd take. ' 

41,738. So that animal husbandry in your opinion should be under the 
Director oil AgricultureP-Yes. 
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41,739. I gathered from your answers to the Chairman that you are not 
very much in favour of ceases; that is to say, imposing extra taxes with a 
view to increasing the revenues available for agricultural development. In 
the particular csse of sugar, as you know, a considerable import duty is 
levied, which goes to the Government of India annually. Would you be in 
favour of earmarking a portion of that import duty for research in sugar 
or other agricultural problems of the country?-I think myself that that 
would be a very good thing. 

41,740. With regard to your barani areas, are there any districts in the 
Province which have not as yet been touched by the operations of your 
department?-We have just touched all the districts now. One of the last 
districts I think wa3 Attock; of course, I am not including Simla, as we 
have not yet touched that district, except in the matter of potatoes. 

41,741. Pusa No.4 is a variety of wheat which has done pretty well in 
the United Provinces and also up in the Frontier Province. Have you had 
any success with that in your barani trac~s ?-It has not done well. 

41,742. What area have you got tinder Punjab 11 now?-I think about 
625,000 acres. 

41,743. What is the origin of that wheat?-The year before I· arrived 
h.,re Mr. Howard came to the Punjab and separated some 25 types of wheat 
which h .. found on the agricultural farm at Lyallpur. He took them with 
him to Pusa, and when I arrived in 1907 he handed back to me a small 
quantity of each of these 25 types. He had them tested by 1\1r. Humphreys, 
a miller in Britain, and gave me a sta.tement in which the wheats were 
classified. I will give you a copy of that statement later. In that he gave 
me JIlilling results. The question then was, which of these wheats was of 
most use to the Punjab? I devised a system of test plots inter-stripped 
with a standard variety, and came to certain conclusions about the agricul
tural .values of these wheats. They were also tested on the agricultural 
farm at Lyallpur. We came to the conclusion that Punjab was the best 
of the lot instead of one of the worst, as the information given me by 1\1r. 
Howard seems to indicate. 

41,744. What about your cotton policy? Do you think it is desirable to 
go on with American or devote more attention to your indigenous varieties? 
-I have always held t.hat our duty is to give the cultivator what he asks 
for. When I started work on cotton, I took both the American and the 
deshi cottons in hand, but the results obtained from the American cottons 
were so very much beter tban from the deshis ~hat the cultivators asked for 
the Americans. If the prices go on falling and the zamindar does not get 
a better return from the Americans than from the deshis, he will ask for 
deshis. 

41,745. You cannot be continually chopp~ng and changing?-I am strongly 
agairwt interfering with the freedom of the zamindar. 1 find he is a 
very sensible man, and I think it is wrong to put too much pressure on him. 
If we can help him in any way we will do so. 

41,746. I was thinking more of youl" research policy. Do you devote equal 
att~l1tion to Americans and deshis, or are you going to concentrate on one or 
the otherP-We intend to pay attention to both. It would be wrong to 
neglect the longer staple cotton which has dOlle so well over an average of 

. years, and, if prices remain fairly good, that cotton will continue to be 
useful. I have a great objection to forcing the zamindar to take up a par
ticular wheat or a particular cotton. My idea is to give him what he wants. 

41,747. In Bombay I heard various criticisms of 4F. It Wa,9 said that 
it had deteriorated and was very poor nowadays. Is that a.fair criticismP 
-A crop like cotton cannot be as pure as it was when first put out, but 
there is a good deal of wrong opinion with regard to 4 F. We have just 
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had a very bad year and the fibre is very poor. We had simiiar bad years 
in 1919 and in 19~1, and we were told then that 4 F had deteriorated 
and that we must start again. That was proved to be entirely wrong 
by the fact that the seed from that cotton in 1922 gave as good a cottou 
fibre 116 we had in 1920 or 1918 thus showing that crossing had not taken 
place to the extent that was said. 

41,748. Sir Tkomn.$ Middleton: Is there any crossing at all between the 
Americans and deskisP-No. If that occurred we could not have had those 
two varieties as pure as they are now. 

41,749. Sir James MacKenna: Have you gone into the question of sugar 
factories in the ProvinceP-Yes. We have just had Mr. Noel Deerr looking 
into the question; he expects to get about as much sugar with an up-to-date 
manufacturing plant as we get of gur at the present moment. He hopei 
to get 8·8 per cent. of sugar instead of the 9·7 lPer cent. of gUT got by 
present methods. One of the points I am disturbed about is this. Mr. 
Noel Deerr wants the working sell60n to be four months, which means that 
if you start crushing cane in the middle of December that will lead you 
into the middle of April. I do not think that cane will stand safely 
in the field until the middle of April. You saw in Jullundur field after 
field of cane which had been a.fi'ected by frost, and my Deputy Directors 
report now that from 5 to 80 per cent. of damage to standing canes hall 
been done by frost this year. If you are going to have that kind of thing, 
it would not be. very safe to put down a sugar plant costing 71 lakhs of 
rupees. 

41,750. You have a very large number of big estates in this ProvinceP
Yes. 

41,751. Mr. Roberts is manager of one or two. Have you found that 
they have had much influence on the general agriculture of the neigh
bourhoodP-Yes. They have done a great deal of good. The results .whi.::l. 
Mr. Roberts gets make his neighbours endeavour to get the same. 

'41,752. You are in favour of the extension of that policy in the Punjabi' 
-Yes, if we can get the right men to do it; but we cannot always get them. 

41,753. Professor Gangulee: I take it you have known this Province fot" 
twenty years; what definite changes in agricultural practice have you noticedP 
-The use of a number of improved deski implements and imported imple
ments; I think improved cultivation is improving the crop yields in the 
districts where we have been at work for a time. 

41,754. Do the same remarks apply to the barani tractP-Yes, but we have 
not been at work so long there. For instance Mr. Robert's bar harrow 
is used in places. I think a good deal has been done in the way of teaching 
people how to conserve moisture by keeping the surface of the soil properly 
harrowed and so on. All our Deputy Directors are keen on that now and 
I think their work has had an effect; but it is not an easy thing to measure. 

41,755. Has the standard of living risenP-My impression is that it has. 
41,756. Your department is one of the departments which are intimately 

concerned with the development of rural areas. You have already answ8l"ed 
this question, but I want to get a little more information from you. To 
what extent does co-operation exist between the various departments in 
the ProvinceP-We all pull along with our work, and I do not think we 
disagree in any way. 

41,757. The point is, do you appreciate that the problem of rural life ia 
really a problem which is to be faced as a wholeP-That is true. 

41,758. It must not be dealt with pieoemeaIP-No. 
41,759. I want to kllow whether. the various departments have, realised. 

that the rural problem is to be dealt with as a whole and not piecemeal, 
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and are they trying to deal with it as a wholeP-I think Government ill 
tackling it as a whole, and I think each department plays its part. 

41,760. Is there any co-ordinating agency in the Province?-Goverllment 
is the co..ordinating agency 

41,761. You have two Financial CommissionersP-Yes. 
41,762. They are co-ordinating agenciesP-Yes; GovernlJllent is really 

the co-ordinating agency. 
41,763. Have you any Provincial Development BoardP-No, I do not 

think 110. 

41,764. Mr. Barron: Have you seen last Friday's Gazette?-No. 
have been on tour. 

The Provincial Board of Development was gazetted last Friday. 
41,765. Professor Gangulee: On page 190 you say you feel the need of 

a special propagandist officer in the Agriculture Department to deal with 
propaganda. From what we have been able to gather the co-operative 
movement appears to be well rooted in this Province. Have you explore:! 
the possibility of ultilising that movement for purposes of propagandaP
The propagandist officer is needed for another pur,pose. We publish a 
little paper called Seasonal Notes; a number of people write for that paper. 
We have very little time to look after these matters, to push the paper, 
to see that the articles written are correct and so on. We also have to 
make hundreds of lantern slides; to develop the pIlOgramme for the 
cinema motor car that we are starting to tour the Province, somebody 
must look after the programme of lectures required in those connections, 
and there is also a great deal of other publication work going on the 
Agriculture Department. 

41,766. You really mean that you require a publicity officerP-This officer 
will have to do publicity work; he will have to co-ordinate our work iil 
connection with publicity. My idea also is to put him in charge of the 
library at Lyallpur, where a man is wanted very badly. 

41,767. It is not quite clear in my mind what organization you have for 
d"n.onsiratlOn of your results to the cultivators?-As far as demonstration 
oi botallical work' and l·rops is concerned it begins on the Botanist's own 
plots; you find farmers coming round, having a look at the different plots, 
and even before one is very oertain oneooif as to which variety is the best 
you will find some of these shrewd old men coming round and saying: 
" That is the variety that IS going to be the best to us." By that means a. 
certain amount of demonstration wo!"k is carried out. That particular 
v"lriety is then grown on the experimental farm at Lyallpur; then the Pro
fe~'!Or of Agriculture has it tested on a bigger scale to see tha.t it is going 
to do well not only on sDlall plots, but under actual agricultural conditions. 
Varieties whieh may be i>uccessful on small plots are not a.lways successful 
under Ilctual agricultural conditions; for example, Punjab No.9 wheat iu 
good land with better cultivation has yielded better than No. 11 fairly con
sistently, but when it was subjected to the rough and tumble of the zamindars 
cultivation it was found to require n little more water, better land and a 
little better attention than the ordinarv zamindar with his standard of 
cultivation did in fad give it, and so "the' results were not as good with him. 
After t,ile stage of being grown 011 the experimental plots on the farm at 
Lyallpu!" the I'rof~s.,r of A/l;riculture I!ives it to his tenants on ~he. far,?, and 
they farm it. 'I'lte reRnlts there gil'e some indication of what It IS gOing to 
do when ~l"own by the ordinal'y farmer in the district. It then goes.to the 
11(>,,<1 farms and demonstration farm~, and is gradually spread to cultivators 
in that way. The same thing is done with ·regard ~ agricult,ural implements 
and methods of cultivation. 'rhe improvement IS dealt With first on the 
experimental farm, and from there it gradually works out into the district. 
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41,768. 'When you carryon demonstrations on the cultivator's own land, 
what arrRngements- GO you make with the cultivator? Do you guarantee 
him against loss?-I did to begin with in the case of potatoes in the Simla 
hills; I used to gua~rRntee to make up to the cultivator any loss that he 
might suffel'. As a matter of fact I never had to pay anything. We make 
no guarantee of that sort .now to the zamindar. By the time he had seen a 
method of cultivation, an implement, a seed or whatever it may be, go 
through several of these stages, he is anx.ious to try it for himself. We have 
nO trouble in getting cultivators to take things up; they are calling for more 
demonstration plots, but my men can only take and look after a certain 
number of these. 

41,769. Have you adequate staff to supervise these 300 or 400 plots that 
you haveP-That is all the plots we can supervise; that is the limit at 
present. 

41,770. References have been made to better farming societies; how do 
these sooieties compare with your demonstration fapms in matters of crop 
production P-The newer ones ha.ve not had time to show what can be done 
yet. Mr. Oalvert was referring a minute ago to an old one a.t Ohilianwala. 
They do not get the same attention as we give to our own farms where there 
is a man standing over the crops. all the time; but they are certainly an 
improvement on the methods of the zemindars who get no supervision. 

41,711. You have referred to post-graduate training in Lyallpur. Does 
the sarno teacher who conducts the ordinary teaching for the B.Sc. course 
conduct the post-graduate teaching ?-The M.Sc. is a. research degree, and 
the particular piece of research is supervised by the head of the section. 

41,772. And tliey are asked to submit a thesisP-Yes. 
41,773. And that thesis is publishedP-We have not yet got a man through 

the whole period; we have only just started that degree. 
41,774. You knew this Prov.ince at a. time when the Lyallpur Agricultural 

Oollege was not affiliated to the University, and you also know it now that 
it i.e affiliatedP-Yes. 

41,775. What changes do you find that affiliation has brought in P-Affilia.
tion gives the Oollege a status; I think affiliation is very helpful. We have 
no difficulties about that at all. It was feared at one time that perhaps it 
might hamper our movements, but I have not found it so; it has always 
been helpful. 

41,776. The number of applications has increased?-I have given a table 
(\f the numbers of applicants in my part of the! memorandum. To what the 
increase may be ascribed is a matter of opinion. 

41,777. Out. of 140 applicants last year you have admitted only 64. That 
is the maximum capacity of your CollegeP-In fact it is beyond the capacity. 
We always reckon that a number of students will fall out for some reason or 
other. We generally find that a few do fall off between the time we select 
them and a little later. 

41,i78. Sir Henr'j Law1'el1ce: What is t.he total numberP-260 lD the 
Lyallpur Agricultural College. I can give you the exact figures:-

First year ... ... ... ... ... ... 63 studenta. 
Second veal' 34 " 
I,('sving' certificate class 23 " 
Third year 22 " 
Fourth veal' 41 " 
1\I.8c. • 1 
(l,lsuill student 1 
Teachers' class 3~ 
Vernacular 43 

Total 260 

Mr. D. Milne. 
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0 41,779. Professor Gangulee: Have you any other institution in the Pro
VlDoe where they offer a BoSc. degree in Agriculture?-There is no other 
institute for the BoSc. degree. 

41,780. Witl~ regard ~ the B.Sc. students going to Europe, do you think 
they are suffiCiently eqUIpped to be benefited by their visits to Europe?-I 
am sure of it. We have ~ne student who came back and told me that on the 
botany he got at the Lyallpur College he took the B.Sc. degree of the London 
University without taking the course in that subject there. 

41,781. You emphasise, on the practical side ~f agriculture, the need for 
practical education. Do you emphasise the economic side of a!!Ticultural 
prllctice in your tt>achingP-Yes, and I am very keen that that "should be 
etrong. 

41,782. Are the students trained in keeping farm oostings?-They ge~ 
instruction in book-keeping and know how to keep oostings, but on their 
plots th"y do not actually keep oostings. 

41,783. They are given a certain number of plotsP-Yes. 
41,784. But they do not keep oostings of all.farm operations carried on the 

plot?-i1 do not tbink so. 

41,78Fi. Do you take them out to study the marketing conditions of fal'm 
produce?--Yes, they are ta.ken to any place of interest in the Provin<"e,. 

41,7S6. Do you follow any particular text-book in agricultural economics 
or bllSe Y:lUr tea('hing on the information that you gatherP~There are 
certain books; you will find them in the University Calendar, together with 
the whole syllabus of instruction. 

41,787. One or two points about your research work. It is held by some 
that our provincial departments should concentrltte more on demonstration 
and propaganda and less on research. Do you agree with that viewP-I 
suppose the standards will differ in different Provinces. My own view is 
that we must go as far ahead with research as we can; the farmers will take 
things up as rapidly as we can ever produce them. 

41,788. You have one Economic Botanist, a Cerealist and a Fodder 
Specialist. I suppose the Cerealist is doing work on cereals and the Fodder 
Specialist on fodder. What are then the duties of the Economic Botanist? 
-There is no Economic Botanist now. His work has been split up. I was 
the Economic Botanist, but the work has been split up now among the 
Cerealist and other specialists. 

41,789. Have you been able to carry on any research on such importar.t 
and intricate problem as, for example, the relation of water to the Boil?
A certain amount has been done on water requirements of crops by the 
Professor of Agriculture. Mr. Roberts will be able to tell you about· that. 
But we had a scheme for a hydraulic station in the Punjab and that I 
personally would like very much to Bee started to enable us to investigate 
such problems thoroughly. 

41,790. The point I wished to raise in regard 1;0 this question of tb 
relation of water to soils is this: It is a question that a.f£ects more than one 
Province. Do you think such a problem could be successfully tackled by 
ihe Central Government ?-The original proposal was the Central Govern
ment working in conjunction with the Punjab Government. 

41,791. What happened to that proposal ?-I do not quite know; it seems 
I to have fizzled out. I have 200 acres of land near Lyallpur CoHege now 

available for the work, but I have not got the staff ~anctioned, and we 
havQ Jlot yet started it. . 

41,792. There is another problem, the problem of a.lkaline land, which 
is also inter-Provincial, is it notP-Yes. 

62160 I 
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41,793. That" also should be taken up by a central organisation; do you 
not think soP-We will be very glad if anybody can help us. 

41,m. These are some of the problems that affect more than one Pro
vinceP-But in a way the water requirements of a soil would .be affected a 
very great deal by the dryness or otherwise of the climate and also .the soils 
might ·be different in their constituents, and so on; I have no doubt that. a 
lot of useful work could be done on that subject. 

41,795. An interesting piece of work, I understand, has been started by 
an Advisory Committee consisting of -the Director of Agriculture in the 
Punjab, the Imperial Agriculturist and the AgricuItura·J Chemist, to 
investigate the possibilities of the reclamation of bara land. What happened 
to that workP-It was started by the Agricultural Department with the 
Agricultural Ohemist in charge, but is now under that Committee. It is 
going on still. 

41,796. You obtain assistance from PusaP-Yes. We have to hold our 
annual meeting 90me time next month. We get advice from the Agri
culturist at Pusa as a member of that Committee. 

41,797. With regard to fertilisers you say that the application of nitrogen 
did not have the outstanding effects that some people might expect, and 
at the same time we find the quantity of nitrate of BOda sold in the year 
1925 'ose from 976 maunds to 3,659 maundsP-Yes. 

41,798. That obviously shows that it has produced some effecH-Will it 
continue P That is the question. I do not think it has gone on long enough 
for people to have any settled information about this. You will probably 
find great differences of opinion on the point; whether it is paying is a 
question. 

41,799. I am not referring to the economic aspect; but I would like to 
know its effect on the soil treated with nitrate of soda P-I do not think 
it has gone on long enough to say very much about it yet. 

41,800. Could you tell us what is the limiting factor of your soils, as far 
as the mineral constituencies such as nitrogen, phosphates, :lDd so on, are 
concernedP-As the case stands at present it will probably be nitrogen. 
The addition of organic matter stimulates the bacteria which increa~e 
the nitrogen. Under the present systems of cropping and climate this 
seems to carry us round;' but near towns where more intensive croppmg 
is carried on you have a great deal of manuring going on. 

41,801. You attach a great deal of importance to the activities of these 
organisms in the soiH-Yes. 

41,802. Have you made any experiments to determine the loss (If nitrate 
in the soil P-Y as. Dr. Lander will be able to tell you a bout this j he has 
published a bulletin on the subject. 

41,803. I ask this specially because in Pusa as well as in Nagpur they 
are working at this particular problem of the loss of nitrate j are you in 
touch with these investigations P-I do not know that I have seen the lat6'lt 
information a.bout it. 

41,804. What is your organisation for seed distributionP-After our 
t'xperimental farm work our seeds are grown ·by our own seed farms, or on 
the big grantee farms, a.nd so on. The Deputy Directors purchase those 
~eeds from these farms at harvest and hand them over to agents who seL 
them from our seed depots. These agents get a certain small percentage 
of profit, a couple of annas or something like that per maund for their 
work when they sell them to the zamindars. 

41,805. Do you guarantee their purity and also their germination?
There is no written guarantee. It is the Departmental seed. l'he Deputy 
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Director himself goes and selects the seed, and it is kept pure. There is 
nc. difficulty whatever about it. 

41,806. You refer to the mixing of ootton. Is there a Cotton Ginning 
and Pressing Factories Act in operation here?-Yes. 

41,807. That does not safeguard the quality of cotton, doeEl itP-It helps 
us to know where mixing has taken place. Under this Act -every bale of 
cotton has got to be stamped with a serial number, and a number whioh 
is the mark of the pressing factory from which it comes, so that if a bale 
of cotton goes to a spinning mill the spinner can discover from what 
ginning and pressing factory that bale has come. . To that extent it ill 
helpful, that is to say, you can trace back bad bales to the factory of 
origin. 

41,808. Would you like to amend that Act? Have you any definite sug
gestions to make in order to improve the situation as regards mixing ?-l 
have made suggestions quite a number of times. I would like to sao 
cotton sold on a basis of quality just as is done in the case of many other 
things nowadays. I would like to see people send a sample to a testing 
house, get a spinning test made, and sell it on a certificate of the test. 

41,809. At Hissar we were told that cattle breeding does not pay. We 
would like to know what your view isP-I do not think it does pay unless 
the farmers have a pretty large area of grass land water~ by ra.infall. I 
think that crop growing pays much better. Wherever a man can grow a. 
CI'Op he does so. -

41,810. Is there any system of granting land to cultivators who are 
willing to go in for cattle breeding?-Yes. 

41,811. To what extent is tha.t system popular?-We ha.ve the big cattle. 
breeding f&rms a.bout which Mr. Branford told you yesterda.y; there are 
about half a. dozen of these big farms. 

41,812. The idea tbere, I take it, is to make cattle ·breeding pa.yP-These 
people get land on easy terms in order that they ma.y be able to improve 
the breed of cattle; they. would not get the land. on the terms that they do 
if that were not the case. 

41,813. Do you offer subsidies for fodder growingP-No. 
41,814. Mr. Roberts: Remission P-Yes, the cana.l water rate for fodder 

is lts.2 per acre. Cattle breeding is encouraged to that extent. It involved 
Government in a reduction of income from ca.nal water to the extent of 
about 16 lakhs of rupees, when the leduction in water rate from Rs.3 to 
Rs.2 per acre was made. 

41,815. Professor Gwngulee: What is your view a:bout the Board of Agri
culture P-I think it is a very useful thing indeed. 

41,816 .. )Jr. Calvert: On the question of the reduced water rate for 
fodder, IS not Rs.2 per acre actually less than the cost of landing the 
wate~ thereP-You want an irriga.tion man to be able to go into that 
(jUestIon. 

41,817: At the Lyallpur College do the students pay feesP-Yes. 
41,818. What are the fees per year for the B.Sc. course P-The tuition 

fee for the first and second year classes for all Punjab students, including 
scholarship holders, is Rs.18 per quarter; for all other students coming 
from the Indian States and other Provinces it is Rs.27 per quarter. It 
costs a boy roughly from RsAO to Rs.45 per month at the College. . 

41,819. What proportion does the fee bear to the total cost of providing 
education to the student ?-I have not got the figures, and it is not easy 
for us to work them out. We have got to supply a figure annually to 
the Director of Public Instruction, but as the instructors or teachers are 
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also engaged on research work it is not very easy to disentangle the two 
things. 

41,820. In this Province there is an actual demand for' agricultural 
education Oil- payment of feesP-Yes. 

41,821. Has a~ything been done in the Punjab with synthetic manuies. 
I mean the ordmary rubbish which is fermented with urineP-Yes we are 
demonstrating the collecting of all sorts of rubbish in a manure pit. 

41,822. Has that proved sucCessful in this dry climateP-Yes wherever 
you put organic matter on to the soil you always get a good ~ult. 

41,823. On this question of cropping research, do you think that the 
work done on crops in the Punjab bears due proportion to the value of 
the crops i~ the Punjab P Wheat, for instance, is about 43 per cent., 
and cotton. IS 10 per cent. of the total production. Would you say you 
put four times as much research work into wheat as into cotton?-I do 
not suppose one does. When I started as Ec'onomic Botanist to the Pro
vince on this work I was asked to confine my attention to three things: 
one was to try to get my own section of the College arranged in such a 
way that a man trained there would be a better farmer when he passed 
through it than when he entered it; the second was to try to improve 
the wheat crop; and the third was to try to improve the cotton crop. 
I do not think we went into spending time in proportion to the value 
of the crop. Wheats and cottons are two valuable crops, and we do what 
we can for both of them with the staff that we have available. 

41,824. Has as much work been done on gram?-Very little. I made 
a collection of all the types of gram. I could find in the Province, and I 
have sown these pure types alongside one another with a view to seeing 
which is the best from a farmer's point of view in an average season. 
Bitt gram is a very tricky crop to grow because the results are so variable; 
it is not nearly as steady a crop as wheat is. You will find the outturns 
fluctuating up and down annually, with the result that it is not easy to 
get down to anything definite with gram. In my opinion gram wants 
more attention. I started my work as Botanist, confining myself to the 
three things which I was told to concentrate on and on the advice of the 
late. Sir James Wilson refrained from dissipating my energies over a vast 
numbt>r of things. After all, one can only take up a few problems and 
deal with them seriously, and rightly or wrongly we stuck to our wheat 
alld cotton crops in the main. 

41,825. On page 176 of your note you do not mention sugarcane at aliP 
~Sugarcane is a special crop in this way that it does not form fertile 
seeds in the Punjab, so that we must get our crosses in some climate where 
it. will produce fertile seeds. and that is done at Coimbatore. What we 
can do here is to select the varieties that do exist; we can test them 
alongside each other and so on, ·but for new varieties we have got to look 
elsewhcl'e, and Coimbatore has to come to our help in this matter. 

41,826. The reason why I asked that question was that the ~ross value 
of ~ugarcane in the Punjab is almost as much as cotton; It OCCUpies 
one-tenth of the area, so that it is relatively a much more. valuable crop 
in the ProvinceP-It is a more valuable crop to the Provmce.. I put a 
Deputy Director on to investigating the economic position of this crop 
last year and the net result of his investigations is that the crop does 
not really pay if you pay for your labour and everything else at Mark~t 
rates .. Cane crushing and gUT boiling, however, comes into the economic 
system of farming at II. time when farm work is slack, and it is. in a way 
one of t.he subsidiary industries of the cultivator. A farmer does not have 
a large proportion of his holding under cane, and he can usually m~~age 
to do the cane work with the help of his own family, and With the faCIlities 
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avail~ble on the.holding. The ~.ane crushing and gur boiling work oosts him 
pract1cally nothmg. The cult1vator, his family and bullocks have to live 
whether he crushes cane and boils the gur or not. That does not apply, 
of course, in the vicinity of towns, where thick varieties of cane are grown 
which are used for chewing. That is a different matter altogether. The 
ordinary man does not grow a very large area of sugarcane. As a matter 
of fact, I was very much interested to disoover whether a oonsiderable 
proportion of the area of anyone holding was under sugarcane, because, 
if there was, the opinion which we had oome to would not hold good, 
but I find that only a small proportion of an ordinary holding is under 
cane. You will find figures in the printed report on the eoonomic position 
of the sugarcane crop in the Punja·b, by Mohammad Abdullah, the Deputy 
Director whom I put on to this work, and which can be given to you. 

41,827. Is gram chiefly grown as a barani crop in this Province,P-Yes. 

41,828. On the question of batai cultivation, you point out that it is 
one of the obstacles to better cultivation. You are, of course, familiar 
with the work ,done by Professor Stewart on the economic aspect of batai 
cultivation P-Yes. 

41,829. He points out that under this system the tenant makes Rs.19 
profit per acre only, whereas the landlord makes Rs.30. Do you think 
that is a fair approximationP-He has investigated this very closely. 

41,830. Batai tenancy is usually found where the landlord is dominant. 
It is not the choice of the tenant; it is due to the power of the landlord to 
insist on itP-Yes. 

41,831. You have given a series of reasons why the Veterinary Depart
ment should remain under the Director of Agriculture. It seems to me 
that you get exactly the same result if you put Agriculture under the 
Veterinary Department. All your arguments about better co-ordination, 
avoidance of friction, &c., would hold goodP-So long as you have a man 
who has a general knowledge o~ agriculture, I do not care which he is. 

41,832. The Chairman: You think it quite conceivable that an officer 
of the Veterinary Service might be Director of Agriculture ?-I would not 
mind, if he had the requisite qualifications. 

41,833. Mr. Calvert: Several Directors of Agriculture at the moment 
are chemists. If a man comes out as a chemist to an Indian tea associa
tion, do you think he is the type to take charge of veterinary work P
That is a personal question, which I would prefer not to be asked. I 
do not wanu to criticise other people. 

41,E\34. What is the intention of this proposal to extend tlie cultivated 
area at the Hissar Cattle Farm to six thousand acresP-To breed more 
improved clllttle. 

41,835. What are the terms of the extension P Who is going to cultivate 
itP-We will cultivate it just as we are doing now. 

41,836. By outside tenants P-No. I am against outside tenants. If 
Government wants the work done well, Government must do it itself. 
It is not a paying proposition and you cannot get people to undertake 
things of that Bort when they can get something which pays them better. 

41,837. It will remain under the charge of the SuperintendentP-:-Yes. 
We may have to split 5t into two or three farms on account of the Tlsk of 
contagious disease. 

41,838. It is not being taken away from your cattle-breeding areaP
No. 

41,839. Sir Ganga Ram: On what principle is t~is cul~ivation to be 
carried outP-By direct cultivation. At least, that 1S my Idea; we have 
not yet come to the stage when these things have been decided. 
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41,840. Projessol' Gangulee: Most of th~ land 'at the Hissar farm IS 

cultivated on the 'batai system, is it not?-No, by direct cultivation. 
·41,841. Sir Ganga Ram.: 'What area is leased to other peopleP-A very 

smaII area. l'he Superintendent there has great difficulty in getting men 
to stay. Some of them would have to go many miles to get to their work, 
and one way of keeping them on the spot is to give them a little land to 
cultivate. There is also great difficulty in getting the type of man who 
will face these animals when he is alone. You want men of the type who 
will be able to look after these animals, and you do nol1 always find them 
amongst the ordinary zamindari people. 

41,842. Mr. Calvert: It has been given in evidence that fruit-growers 
are unable to obtain that amount of advice and technical assistance from 
the department which they desireP-Tha.t is true. 

41,843. That is being remedied P-Yes. We are flooded with applications 
for advice. We have just recruited one Fruit Expert and we have budgeted 
this year for another. 

41,844. What are the qualifications of your Poultry SpeCialiBt?-He is 
a man who has been interested in poultry all his life, and his wife is also 
interested in the subject. He has had very good training in this work. 

41,845. At Lucknow the fact that this specialist had not undergone 
training at the Institute there was deploredP-I think we could send hini 
there to teach the Lucknow people; he is a very good man indeed. 

41,846. What happened to the effort you made to encourage bee-keeping? 
-It fell through, partly because there was no one who could give adequate 
time arid attention to it. It is a subject which requires investigation and 
I 'hope we will get the staff to investigate it. The man who took it up 
before was not on the staff of the department, but merely got a small 
subsidy to carryon what was in effect semi-voluntary work. 

41,847. Mr. Kamat: You have submitted a five-year programme for your 
department to your Local Government. .What is your total expenditure 
on agriculture at the momentP-About 41 lakhs in the budget now going 
before the Legislative Council. 

41,848. Can you give me an idea of the total revenue of this ProvinceP
Not offhand. 

41,849. I think it is between 11, and 12 crores of rupees. Wha.t is your 
object in submitting this programme P Do you want a sliding scale of 
grants, giving you more t'ha.n 41 .1akhs of rupees per annum, or do you 
merely wish to have security or a continuity for your budget fFom year 
to year P-There are several reasons why we want a programme. As 
regards staff, we cannot hope to move faster than we can get satisfactory 
graduates to fill the posts we wish to create. We are, as a matter of fact, 
moving rather fast in that respect; we are getting men as extra Assistant 
Directors of Agriculture who have to be put in charge of work before they 
have had sufficient experience. In the past we used to put Agricultural 
Assistants on a farm for three or four years before sending them out to a 
district. It is far betber to move at the pace for which you can get 
facilities. 

41,850. Quite, but at the same time you are getting Rs.41 lakhs for your 
department out of a total revenue of 11 cron·s. In Bombay, out of R total 
revenue of 15 crores, they are only spending 26 lakhs on agriculture; ~o that 
you are indeed better off here. What is the percentag? in your Provmce of 
land irrigated either by canals or wells as compared WItJh dry land? Is the 
irrigated land about 10 per cent. of the "ultiva~d.land P-I have 1!-0t got the 
figures with me at the moment. There are 17 million acres of cultIvable land 
commanded by canals . 
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~1!851. Mr. Hoberts: Half the cultivated area is irrigated ?-There are 17 
mIllIon acres of cultivable land commanded by the existing canals, of which 
11 mIllion acres are irrigated. 

41,852. Mr. Kamat: So that nearly 50 per cent. of cultivated area here is 
under irrigation. During the last twenty years what improvements have been 
made by your Department in the barani. land, the dry land either by 1ilie 
introduction of new crops such as drought resisting crops or any other 
improvements specially with reference· to dry lands?-Wheat 8 A is being 
taken up in the barani area and is doing extraordinarily well. Indian 
cottons do well, and one of these which was selected at Hansi is doing extra
ordinarily well, I understand, in that part. Then there are implements such 
as bar harrows, springtined harrows and things of that sort which a.re helping 
the cultivator to conserve moisture in the land and extend the area under 
crop. I am particularly keen on having something of the nature of the 
springtined harrow for breaking up land after rain when it is what we call 
In "wattar," that is to say, a state in which it is fit to be worked;booause 
if you then break the surface of the land you can go back and plough and 
cultivate it at your leisure. At many places the area which a man can get 
under crop in barani land is limited by ilie amount of land he can break up 
while the land is in "·wattar." I think there is a great field of opportunity 
for getting some simple implement to break a large area of soil surface in a 
short time. Unfortunately the springtined harrow costs about Rs.55. 

41,853. Compared with twenty years ago, would you say that the yield per 
acre of baroni land has gone up by 10 or 5 per cent. to the cultivator; have 
you looked into that prdblem from that angle?-It is very difficult to say. In 
barani areas the crop depends very greatly on the rainfall, and the outturn 
may fluctuate from practically nothing at all to quite a good crop in different 
years. Investigation for a. long series of years would be necessary before we 
could say what percentage the output had increased. The work done for 
these tracts may have been very valuable, for instance, if the increase in out
put of wheat amounted to one maund per acre, that would amount to Rs.5 
an acre, but before one could safely say tnat the output had increased to that 
extent it would be necessary to study the output returns over a very long 
period. 

41,854. I thought really the main problem for solution was the dry farming 
question, and I thought that twenty years was Ii; fairly long period?-But 
how would you estimate the extent of the improvement? 

41,885. Do you ,think that twenty years is not a sufficiently long period?
Before replying to that point I want to know what you would base your 
data on; that is the difficulty which is not easy to get over. 

41,856. Have you specialised vocational schools in addition to middle 
schools where agriculture is taught ?-No, none in this Province. 

41,857. Have you any faith in such vocational schools?-I think they are 
entirely wrong, for this reason amongst others: I think it takes a. lad a. ~on
siderable number of years to discover what he is really fitted for. That 18 a. 
problem which arises all over the world. I think it is essential in any system 
of education to keep as many doors open as you can for as long as you can 
in order to give a boy with ability a. Chance to find his level. If you put a 
boy into a vocational school you are shutting him definitely into a partICular 
rut. 

41,858. I am referring to the Lani type of school; you are de~nitely of 
opinion that that system is a. wrong sys~em ?-I do n~t approve of It here; 1 
do not wish to criticise what people do 10 other ProvlUces. 

41,859. Professor GanguZee: Is agriculture a compulsory subject in these 
middle vernacular schools?-No, it is optional. 
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41,860 .. Mr. Kamat: In the proceedings of your Provincial Board of Agri
culture the principle. was laid down in 1924 that the millimum age for 
specialised agricultural education should be 17 years?-Yes. 

41,861. Do you hold that specialised training given to boys under the age 
of 17 is totally 'wrong?-I probably do not have many followers in thIS 
matter, but I have my own opinion. 

41,862. That is exactly what I want?-If you give a boy too much manual 
labour at a farm you will sicken and disgust him with agriculture. What is 
it that makes a farmer go through the drudgery of ploughing, sowing and so 
on? It is the crop at the far end. But that is of no value to the boy. My 
desire is to develop in boys the faculties of observation and research. E,:erv 
boy wants to do research; every child that you meet aged six. will cross
examine one in the most extraordinary way. That faculty should be 
developed into research with regard to crops and other agricultural matters. 
The type of teaching I should like to introduce in these schools is that of 
showing the boys that a plant is a living thing, that soil can be made to give 
a greater return by treating it in a particular way, &c. i... I should desil'e to 
give the boys an insight into that kind of thing so that when they come to 
years of responsibility and have to apply themselves to making a. living from 
the land their knowledge of these fundamental principles will help them and 
they will 'have minds open, waiting anxiously, to imbibe any further informa
tion that can be obtained. In my opinion, if these schools do that much, they 
will have done a wonderful thing. I am certainly opposed to any attempt to 
make a farmer out of a boy of 14. 

41,863. And do you think it is a waste of money to give such boys stipends 
and put up hostels to accommodate them while they are learning agriculture 
on a farm ?-You can teach them a lot of things on a. farm, but must not 
give them aching muscles and make th~ sick of the very sight of the farm. 

41,864. On page 157 of your note you outline the policy contained in a re-' 
~olution passed at a meeting of the Provincial Board of Agriculture in your 
Province in 1924 with regard to agricultural colleges, and you say that the 
recruitment to certain departments, for instance, the posts in the Irrigation' 
Department, the posts of Sub-Inspector in the Co-operative Department, 
and certain posts in the Revenue Departments, should be from men who have 
either obtained a leaving oortificate from your agricultural college or who 
have, at any rate, come from your college. Yesterday I was trying at the 
Co-operative meeting to asoertain why agricultural graduates do not take 
to private farming, and it was suggested to me that until recruitment for 
Government service was closed against them they would not take to private 
farming. Do you agree with that view or do you still adhere to the view 
contained in your resolution ?-This is an agricultural Province, and it is of 
fundamental importance that whoever has to deal with agriculture should 
have a knowledge of agriculture. I think 'it would be of great value if all 
people who have to deal with agriculture underwent a course of training in. 
agriculture to enable them to guide the zamindar and carry on work for 
the good of agriculture .. Beyond that I would like to offer some inducement 
to boys to work on their own farms. 

41,865. This kind of recruitment may be perfectly reasonable from your 
point of view, but will you look at it from another point of view? If 
there is not a sufficient number of agricultural graduates carrying on ~uc
cassful farming, will you agree that there is no demonstration to the public 
that training in agricultural colleges pays from the farming point of view!' 
Purely for the purposes of demonstration, therefore, is it not to the 
advantage of your colleges that there should be some graduates dOJn.~ 
successful farming P-I think so; I am very anxious to see young mon 
cominl!t from our college starting their own farms . 

.:lb. D. Milne. 



265 

41,866. How would you achieve that resultP-There is the scheme that 
I put forward for Shergarh; Sir Ganga Ram is one of the advocates of 
that scheme. 

41,867. Perhaps he is the only outstanding exceptional case in the wholl! 
ProvinceP-In that scheme we are going to take a number of boys give 
them a five years' tenancy of the land and charge them iPerhap; Rs.8 
rent per acre. I sincerely hope that something of this sort will go through; 
I realise that if we are going to attract boys from Government servi.:e 
they must be offered something good. 

41,868. I think in this Province the Veterinary Department is under 
the control of the Provincial Government and is not entirely under the 
control of Local District Boards P-The District Boards usuany provids 
their hospital buildings; also they provide a compounder, a bhishti, a 
sweeper, a ch(~'Ukid{l/f, the medicines, and so on; the Government then 
provides the Veterinary Assistant and pays his salary. The Boards control 
the hospitals; that is the situation. 

41,869. Government is to give grants-in-aid to the needy District Local 
Boards under the five years' programme of establishing veterinary ilis
pensaries?-Yea. 

41,870. Unless this is done by the Local Government, do not you thin1l: 
no District Board can really extend the veterinary system ?-It is quite 
true that the District Boards are very hard up. We feel we might get a littl"! 
more of their funds ap,portioned to veterinary work than they are at 
present giving us. Education gets the greater part of their funds. 

41,871. You are quite clear that out of their present means and without 
Government grants District Boards cannot do thisP-Taken as a whole, 
no, they cannot do it. 

41,872. What is the position of your Board of Economic Enquiry. Have 
you a definite proportion of officials and non-officials on that Board and how 
do you choose them P-The Chairman when here will be able to tell you 
about this. 

41,873. Are you in favour of passing legislation against the adulteration 
of fertilisersP-Yes; but I think there will have to be some sort of investi. 
gation first of all into the practicability of it; to see just what Government 
would be up against. On the face of it I do not see why there should not be 
an act of that sort in India as well as elsewhere. 

41,874. You think the time has come to think of some such measureP
Yes and the sooner the better, but one would have to look over the ground 
first and see just what one is going to be up against. 

41,875. About your remarks in connection with seed'merchants, men who 
grow. seed for distribution, you have recently established be£ter farm;ng 
societies here, have you notP-Yes. 

41,876. You propose that these societies should take up this sort of 
work, do you P-I see no reason why they should not. These people 
could very easily grow improved seeds and they could take the extra four 
annas or so charged above market rates per maund. 

41,877. If the object of better farming societies avowedly is to bave better 
farming, this could be a plank in their progra.mmeP-I have no doubt they 
will take to it. 

41,878. Mr. Roberts: With reference to this question of batai I presume 
you were comparing it with cash rentsP-Yes. 

41,879. You had in your mind fixed cash rents, I suppose?-Yes. 
41,880. You are aware, of course, that. when cash rent~ are in practice 

charged the highest bidder often gets ItP-Yes. But In that case tae 
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tenant is apt' to take all he can out of the s()il without regard to future 
crops. 

41,881. You sa:t that the man will take all out of the soil. Can y'll1 
not avoid itP':"-You can have a lease for a term of years. 

41,882. The only alternative to batai is cash rentsP-Yes. 
41,883. And cash rents to give the best results should be fixed, tha~ 

is y()ur ideaP-For a term of years, yes. 
41,884. In practice, of course, it is not the caseP-No; it is mDStly year 

to year. 
41,885. One year's agreement as a rule?-Yes. 
41,886. Mr. Oalvert: D() you know that in the United Provinces the 

cash rents are fixed at the time of the settlementP-That might be so. 
41,887. Mr. Roberts: In a bad. year, a year of crop failure like tIle 

present year, do you not think that the batai system is more lenient to 
the cultivator than the other system P-He takes the responsibility and 
either IDSes or gains; but I think that under the cash rent system there 
is more incentive to do the best he can. 

41,888. It does not depend on the relation of the cash rent to the total 
profitP-Even in the case ()f a losing business the tenant will exert himself 
and try to lose as little as possible. After all, with the canal water supply 
and conditions of farming in the plains of the Punjab, one might get 
a good crop or a bad one just by the omission or application of a turn of 
irrigation. 

41,889. Do you think it is a good thing to divorce the landlord fr()m 
interest in the land P The cash rent system is used largely where an owner 
wants to live in a town away from the land. Do you think that aspect 
of it is gDod for the development of agriculture P-An absentee landlord 
is not a good thing, but after all you have got your cultivator or tenant 
on the land. 

41,890. With regard to farm yard manure you are aware that in the 
Province generally there is a very strong belief in the good results of using 
cowdung for manureP-Yes. 

41,891. Have you any experiments or any proof that the burning of it 
or not using it is not harmfulP-I can say that we get extraordinarily good 
results from an addition of organic matter in the form of green manure 
and applicati()n of artificial manures shows that there is little need for 
things like phosphates and 'potash. 

41,892. Could you give us a rough idea. of the oost of green manuringP
It ean he worked out. 

41,893. Doyou not think that it is rather an expensive method? Suppose I 
make the statement that it is an expensive system of manuring, what will 
be your answer to it?-It is a matter ,of the cost of ploughing; you get 
the canonl water free. 

41,894. iWater is only a question of Rs. 2 per acre. My feeling is green 
manure, under the present system in the Colonies at any rate, is not 
payingP·-We generally understand that it ~s paying, but I think you ought 
to know more about that. 

41,895. As regards the organisation of the department, you have the 
Provinces ronghly divided into two p()rtions, half or more being under 
irrigation. nave you contemplwt.ed that development iin the two groups? 
At the present moment I understand you propose to Ihave eight Circles?-
Yes. . 

41,896. The.-.e Circles are divided over the Province and each Circle 1I0n
sists of three or four districts?-Yes. 
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41,897. Do you not think that it will be better to tackle the problem 
in two branches, one for the bara'lti and well tracts and the other for the 
canal irrigated tract6?-You mean two research institutes? 

41,898. Not exactly that, but two centres at any rate?-I think we are 
rapidly coming to a time when we shall have a great deal more of researoh 
done on the bara'lti area than we are doing now. 

41,899. This morning you emphasised the importance of discussion among 
experts and ~peration a.mong different experts, meetings and so on. Is it 
not indeed very likely that this will be largely lost sight of by spreading 
the men in eight CirclesP-I think you know that we find the Circles 
rather too big for a single man to look after. 

41,900. But the point I want to get at is wlhether it would not be better 
to concentmte the experts in one area rather than spread them out?
Each will have his headquaorters in his own Circle with his own experi
mental farm, as we have shown in the programme. He will be faced 
with the weal conditions on the spot and make a study of them, so 
that no part of the Province will be left out. 

41,901. How is all this going to be controlled? Have you any method 
of controlling or directing this work?-The control that we have at present 
is elliOugh. Each man will deal with his .wn. section. W.e want more 
staff at headquarters, I think, and that can be got as time goes on. '!lhere 
will be more decentralisation and Deputy Directors will have to take 
grea.ter responsibilities. We are doing a bit of decentrnlisation now as 
far as the heads of sections .ha.ve got the staff to deal with things. They 
will become small Directors of Agriculture in a way; that is to say they 
will have to shoulder more responsibility, each in his own Circle or section. 

41,902. With regard to education I think you mentioned that you find 
great difficulty in gettiug experts for the vurious posts in the Agricultural 
DepartmenH-Yes, it is true. 

41,903. You think the t,ime has not arrived when Lyallpur should be 
offering much more post-graduate trainingP-I would like to see a good 
deal of post-gra.duate training of the staff .done oat Lyallpur, but we are 
hard up for men; we cannot spare men from their posts. 

41,904. Does not that &trengthen your department? Is it not worth 
while taking it as an essential item of your developmentP-You mean 
taking these men back from their pests and giving them a year's training? 
It would be a very good thing, of course. 

41,90:1. Would it not be a good thing if you had more men who had 
receh·ed post-graduate trainingP-It would be, but we are developing 
at such a rate that we need them at their various posts in the Province. 

41,906. You do not think the time has come when .part of the training 
could be given elsewhere and we could start anpther school? The early 
part of the training might be given in another school P-Do you' mean 
that another college IIhould take them on for the first two years P 

41,907. Yes, after the IntermediateP-That system has never worked 
well a.nywhere. But perha.ps you mean that we should take them into an agri
cultural college at the Intermediate stage, after they get their knowledge 
of mathematics and elementary FC1(!UCe first? Is that what yc>u are think
ing of? 

41,907A. Yes?-That is another problem. In that case the farmer has 
to pay for his son's education .for five years instead of four after the 
matriculation stage before the lad gets his degree, and we lose a year's 
training to the boys in the atnwsphere of the college. Also we lose one 
more .thing which we get at presen~ in t~ Botan~cal section at least, and 
that IS that the course in botany 18 speCIally B1l1ted to the needs of the 
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Punjab agriculturist. right from the start. By this I mean that in illus
trating the principles of botanical science plant specimens are chosen when
ever p06sible which the agriculturist should be familiar with, and the 
application of botanical S<lience to agriculture is emphasised at every 
possible point. This would be lost if the boys got their elementary botany 
in an ordinary intermediate college. I agree that when I was a te:lCher 
in the Lyallpur College I found difficulty about the standard of English 
wlhich the boys have to start with. It takes a great deal of patience for 
the first year, or couple of years to teach the boys. The boys came into 
the college with the idea that there was nothing to be learned there, 
but that it was an easy avenue for Government service. That is the 
sort of attitude we were up against with tJhe h¥:>y when he stepped into 
the college. So that the first thing that I had to do with my own subjoot 
was to show them that there was. 1& practical application of what I was 
teaching and right Jrom the very first year to the end I have had to 
show them what bearing this had on praclical ag:dculture, for instance 
why you take cuttings .of this plant and why you take seeds of that to 
reproduce it agriculturally, Wlhat the results obtained were, and so on. 
If ·we are going to give the boys their elementary training in botany, 
chemistry, &c., in another college then they are going to lose all that. 
I do not say the same thing happens in chemistry as in botany, because 
you get practically the same chemistry in every college for the first two 
years. Biology lends itself to this kind of thing and we will lose the 
bit of training which we are aJ.ready giving them if we raise the standard 
of admission to the Agricultural College. Of course I quite realise that 
we would get boys into the. college with a. ihigher standard of education 
to start with, but at the present moment the English that is taught to 
the boys in the B.Sc. degree in Agriculture is the same as is taught in 
the F.Sc., and if you get them intIJ the Agricultural College at the F.Sc. 
stage !lond give them no more English they are goo.ng to get .no more English 
than they get at present. 

41,908. If the Botanist was a man who had an ·agricultural training, 
your objection to giving part of an agricultural training in one college and 
part in another would largely disappear, would itP-I had a talk about 
this subject in most of the colleges in Britain in 1920 and the men I met 
were all against having two years in one college and another two years in 
another coll~e. The point is that although. you put down the same 
syllabus in the two oolleges the idliosyncracies of the men in the two 
different colleges are not tJhe same. If on the other hand the boys are 
under the same teacher from start to finish, they know his ways and his 
methods, and the whole thing is very easy. In the other case quite a lot of 
time is lost not only to the teachers in goo.ng over old ground but to the 
boys themselves. 

41,909. Is it possible at all to identify University education in othel" 
subjects such as chemistry, botany, physiology, and so on, with agricultur~!' 
Is it possible to do more than is being done in the UniversityP-We have 
some of the M.Scs. from the Punjab University on the staff of the Agricul
tural College who are cotton research students; at Lyallpur also we have 
M.Scs. of the Punjab University. After they have gone through their 
scholarship they may take up posts in the Agricultural Department. 

41,910. It opens up a wider field tor research workers, I supposeP-YeR; 
we are indebted to the Punjab University for many of the men on our staff. 

41,911. You mention in your evidence that you are very keen to see a 
Hydraulic Station started to study the water requirements of crops, the 
intensity of cropping, and so on. Has the Department considered the 
question of what intensity of cropping is the best in the ProvinceP-Mr. 
Stewart has been doing some work on tihis subject; I rather think that 
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the results are in his last year's Annual Report. As a matter of fact, 1 
think your own experiments have been continued by· him. It is rather 
interesting to note that he finds that the higher intensity of cropping 
give a higher profit. . 

41,912. It is quite possible that the higher intensity of cropping ma:-
result in better agricultureP-Yes, I think.so. 

41,913. Do you not think that that opens out a very bi~ field in con
nection with the best type of canals? Supposing that it was proved that 
the higher intensity of cropping gave the best results, then the problem 
for the Engineer is to design a canal which would carry that amount of 
water if the water was available, 80 that it opens out an entirely new field? 
-That is a question of fundamental importance to the Province. 

The Commiuioft. then adjou.rned til! 10 a.m. on Tu.e5da.y, the 1st March, 1927. 
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Mr. C. A. BARRON, C.S.I., C.I.E .• C.V.O., I.C.S·l Co-opted Members. 
Mr. W. ROBERTS, B.Sc. f 

Mr. J. A. MADAN, I.C.S. 
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Mr. D. MILNE. 

} (Joint Secretaries.) 

Further Oral Evidence. 

41,914. Sir If.enry Lawrence: You have drawn up a programme for th .. 
expansion of your Department, covering a period of five years, and you 
told us that you proposed a non-recurring expenditure of over 72 lakhs and 
a recurring expenditure of 20 lakhs. Are those the correct figuresP-Yes. 
Without tehsiZ farmers we are now trying better farming societies, and if 
they do well we will not introduce so many of these tehsil farms of 50 acres 
each as w~ have mentioned in the five years' programme. There are som., 
32, which we may omit. We were going to have a farm in eaoh tehsiZ. If 
we have to have those tehsil farms that will add Rs.73,900 recurring and 
Rs.10,94,OOO non-recurring. The total would then be Rs.21,33,OOO recurring 
and Rs.83,14,OOO non-recurring, but we are not in a position to say now 
much of the money for .the tehsil farms will be necessary. 

41,915. 'Wlill that give you a farm in every tehsiZP-Yes, but we will not 
put a tehsil farm in a tehsil where there is already either an experimental 
or a district farm. 

41,916. Will this programme give you a farm of some sort in every tehsil 
II!. the ProvinceP-Yes. 

41,917. And it represents the limit of your possible advance in five yeara? 
-It is what we think advisable in view of certain Hmitations with regard 
to staff, and so on. 

41,918. How many tehsils have you in the ProvinceP-Something over a 
Ilundred. 

41,919. Six or seven in each districtP-The number of tehsils varies from 
tour to seven per district. . 

41,920. I was comparing your staff and your proposals with what is being 
done, for instance, with regard to medical and veterinary dispensaries. One 
of the zamindars at Jullundur the other day made this comparison, which 
struck me as a very acute one. He said, "Our crops have diseases just a~ 
human beings and cattle have. Why do you not give us doctors for our crop 
diseases, as you do for our human and cattle diseasesP" Do you agree 
that it is as important to feed the people as ~ cure them of diseasesP
Yes. 

41,921. You would accept the comparison made by this zamindar as a 
sound oneP-We need doctors for plant diseases just as for human and 
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animal diseases. I lay great emphasu:; on the need for research to under. 
stand our problems and to know how to tackle them.-

41,922. You are spending at the present moment something under 2/5 
lakhsP-That brings up another point. Yesterday I gave the figure for my 
budget as 41 lakhs. I was speaking then of the budget which I have pre
pared for the Legislative Council tllat is now sitting, but the budget for 
1926-7 amounts to 35·4 lak<hs. 

41,923. Is that for agriculture onlyP-No, for veterinary work as well. 
41,924. I am speaking now of agriculture as distinct from veterinary 

work. What is the budget for agriculture alone?-It is about 25 lakhs. 
41,925. That includes the working of your farms, and you recover 5lakhsP 

-Yes. 

41,926. So you are not spending net more than 20 lakhs a yearP-That 
i.i so. 

41,927. Although nearly 60 lakhs are being spent on medical ·and public 
h~altlh workP-Yes. Probably somet.bing like that. 

41,928. I merely wish to establish some sort of relation between tlhese 
two sets of figures. When your five years' programme is finished, you will 
add a maximum of 30 lakhs to your present 20 lakhsP-The figure f~·r 
recurring expenditure is B.s. 21,33,000, and there is a figure of 10 lakhs for 
non-recurring expenditure on tahsil farms. 

41,929. There is only Rs.73,000 recurring expenditure on these farms?
Yes j roughly. 

41,930. So that there will be 21 lakhs addition to your present 20P
Yes, less income. 

41,931. Making.a total of 401akhs, roughly speakingP-Yes. 
41,932. You are still a long way below the expenditure .on human diseases? 

-Yes. 

41,933. There are 483 medical dispensaries and it is proposed to add 
another 37BP-Yes. 

41,934. Whereas your institutions for crop diseases are limited to some
where about 130P-I think there will be. about 115 if 'We have a farm in 
each tahsil. 

41,935. I am just carrying out the idea of this intelligent zamindar. 
You have over 800 inSltitutions for human diseases, but little more than 
100 for crop diseases. For veterinary diseases there are 192 dispensaries P 
-We have 202 now. 

41,936. And you propose to open another lOOP-Yes. 
41,937. So there will be over 300 veterinary dispensaries as against! your 

100 agricultural. Do you think that is the right proportion ?-Naturally 
1 would like to Bee more, but my difficulty is that we must not push our 
rate of expansion too fast. 

41,938. Agriculture is the d'oundation of everything, is it noH-Yes. We 
want a greater proportion of the Government money available. 

41,939. If you were to have a wider expansion of agricultural work, 
would you be. able to meet the needs of that from the Lyallpur College?
We would have to extend it. 

41,940. You would extend the one institution?-Yes. 
41,941. You are not in favour of starting a separate institution in the 

east of the Province in the barani areaP-No. I went into this case very 
carefully in 1920 and consulted many authorities at home and abroad, and 
they were all against fritterin.e: away our energies by having one or two 
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smaller places instead of one well-equipped institution. One authority, 
who happened to be in India at the time told me that in America they 
like their colleges to go up to five thousand students before they start 
more. 'l'hat seemed to me a very high figure. But we have only 260 students 
~t the present time at Lyallpur, and we are thus a long way from achiev
ing the position when I would suggest starting another agricultural collegtl 
in this Province. 

41,942. In the United Kingdom how many agricultural institutions of good 
l"6putation are there P-

Mr. OaZvert: 16P-15 or 16, with an agricultural population of three 
millions. 

41,943. Sir Henry Lawrence: I gather from one or two remarks you have 
made that you are ·not satisfied that cattle breeding pays. Are you satisfied 
it cannot be made to pay P-Orops are what every man goes for at the 
present moment, because they pay better than cattle. ~ expect the prices 
of cattle will rise, and Government is doing something to improve the 
situation by reducing cattle rates for fodder. I would like to see a 
great improvement in our cattle, and I think it could be brought about 
by mere selection from those we have got in the Province. By mere selection 
we have practically doubled the yield of milk in; the cows at our dairy at 
Lyallpur, which are of the Montgomery breed. 

41,944. Are you aiming at a dual purpose animaIP-Yes, with the Hariana 
breed. 1 think that is a sound policy for the ordinary cultivator. For 
dairies, first crosses will be the best. 

41,945. At the present moment is the milk that the people of this 
Province consume derived almost entirely from buffaloesP-A great deal 
of it is. 

41,946. You have roughly 3,000,000 female buffaloes and 3,000,000 cows, 
and the cows give very little more than is neoessary for rearing plough 
bullocks. It seems to follow that almost all the milk consumed is derived 
from buffaloesP-'l'here were 2,793,000 cows at the last oensus, and 2,641,000 
female buffaloes. 

41,947. Roughly 3,000,000 of each, for the purpose of comparisonP
Yes. 

41,948. Do you agree with the view given by the veterinary authorities 
that the main hope of improvement in cattle-breeding lies in the castration 
of useless bullsP-'l'hat js a big factor. 

41,949. You are hopeful that that can be achievedP-We have done 
extraordinarily well in this Province. The number of castrations done in 
the Punjab last year was greater than in all the rest of India put 
together . 
. 41,950. It was 183,000 last yearP-Yes. 

41,951. Do you know how many bulls there are in the Province P-Do you 
mean selected animals P 

41,952. No, 1 mean male stock capable of propaga.ting their speciesP-The 
number given in the Season and Crop report is 12,594. 

41,953. 'l'he male stock is 41 millions, and we have been told that 
183,000 were castrated last year; that figure must refer to selected animals P 
-Young stock of cattle is given as 3,063,196, and young stoclk of buffaloes 
at about 2,106,000. 

41,954. I want to know the conditions which you think must be achieved 
in order to make cattle-breeding a paying proposition; one is the castration 
of useless buUsi'-Yes. 

41,P55. Another .is increase of milk in cowsP-Yes. 
Mr. D. Milne. 
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. 41,956. What else do you postulate as necessary?-No doubt the subject 
has its difficulties, but in the canal irrigated area I would be inclined to 
reduce the rate on fodder crops even further and correspondingly increase 
the rates on other crops; that would not reduce the revenue; but the same 
revenue would be derived from a farm in a different way. It is a question 
of what profit the farmer gets from cultivating his crops, and what from 
rearing cattle; at present the farmer finds he is better off if he puts as 
much as possible of his land under food crops, cotton and so on. 

41,957. You would lead the zamindar to cattle-breeding by some form 
of, economic pressureP-Unless we give him some money for his trouble 
he is not going to pay attention to cattle-breeding. 

41,958. Is thwt soP-l think that is so. Of course, there will probably 
come a time when he cannot get bullocks elsewhere at ·as cheap a rate as 
at present. 

41,959. There have been conditions attached to the holding of land to 
induce zamindars to breed horses P-Yes. 

41,960. Are any such conditions attached to holdings to induce them 
to breed cattleP-We have got cattle-breeding grants. 

41,961. On a large scaleP-Yes. 
41,962. Are they working satisfactorilyP--Some of them none too well 

About 8,000 acres of land have been set apart in two farms for the M'on
gomery breed and there are three farms totalling about 7,271 acres for 
the Hariana breed; the areas of the latter three farms are 3,140, 3,131 
and 1,000 acres. 

41,963. Those are three large grantee farms.?-Yes. 
41,964. I am speaking more of the conditions attached to the holding 

of a square or two squares here and there; is that not the method on which 
horse-breeding is oonductedP-Yes. . 

41,965. Is there anything corresponding to that with regard to cattle
breedingP-There are the Shergarh grants, totalling about 5,000 acres; 
speaking off hand, the grants are half a square, a square or a square and 
a half, and the grantees have got to keep either one or two cows pe!' 
square. 

41,966. Is that working aatisfactorilyf-That has done very well;. I 
inspected these grants a few weeks ago and I saw some very fine cattle. 
The grantees there are old janglis; they are cattle-breeders born' and bred 
and are very fond of cattle; I must confess they were the finest cattle I 
have seen in the Punjab except, of course, those on the big cattle farm 

. at Hissar and other Government farms; they were the finest cattle [ 
had seen amongst the gral1-tees. 

41,967. Are grants given for the improvement of agricult11re, distribution 
of seed and so forthP-Yes. 
C 41,968. Are the gra.ntees doing any good in teaching improved methods 
to their neighboursP-Yes; Mr. Roberts and Mr. Conville are doing very 
well indeed; we have no complaints against them. 

41,969. Can you speak in the presence of Mr. Roberts without undua 
inconvenience? Do you think he is doing any good to his neighbours p
I think he is doing an immense amount of good; if you look up the records 
of his farm in my annual reports you will find that the outturns on his 
farm are extraordinarily high. 

41,970. That is good for himselfP-Yes, and it is also good for his 
neighbours. . 

41971. HowP-Because it shows his neighbours that these outturns can 
be ~ot on a farm run on economic lines; that is a very important point. 
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When I came to the. Punjab I used to have old farmers coming roand 
to my plots, and their remarks to me usaally were: "Oh yes, that is 
a very fine crop of wheat or cotton, but you have got. the Government a.t 
your back;. you have all sorts of facilities that we poor zamindars have 
not got; it is not possible to have crops like that on an ordinary zamindali 
farm run as an economic concern." Now these two grants to which I refer 
show conclusively that it is possible to run a farm with high overhead 
ex.penses and still make money out of it, and a great deal of money. That 
is one benefit which I feel we are getting out of these grants: the outturns 
got per acre are such that they show that better cultivation will give better 
yields, and that if the people around do the same there is no reason wllr 
they should not get the same results; they need not even have the same 
overhead expenses. I feel that these farms have created a oesir~ Oil the 
part of the people to do likewise; and that is exactly the spirit we want 
to foster. In my opinion there is no reason why the cultivation in this 
Province should not be greatly improved; in fact, that is one of the mo~1; 
important lines of improvement of agriculture in this Province. 

41,972. I am afraid this question must be very inconvenient to YO;1, 
but I also want to know whether Sir Ganga Ram has done any good 
to . the country P-I am sure he has, by the same example; he has take a 
things in hand which other people at the time would not touch and he 
has made them a success. After he has proved that a thing is sound 
and good we get many offers from others, but in the past there were no 
other Sir Ganga Rams coming round offering to take up the schemes which 
he took up. 

41,973. When Sir Ganga Ram took up this irrigation, people did not 
think it would succeedP-No, there was a decided opinion against it; i..1 
fact, I should say that the majority of people were perfectly certain tha~ 
at last he had touched something on which he would burn his fingers. 

41,974. That is very interesting with regard to the future expansion of 
other schemes elsewhereP-1t is. 

41,975. You are definitely of opinion that the grant of large blocks of 
land to intelligent persons (we will not put it higher than that) may 
be of benefit to the StateP-These grants have been of benefit to tl:.e 
State; in fact, they have been of very great benefb. OUI di:fficulty, I)f 
course, is to get the right people who will do something when they do ge& 
the land. 

41,976. Does that also apply to the estates of two ~ellU{'men whose evidenc,e 
i. coming forward, Colonel Cole and Major VanrenenP-Those are under 
the ·Military Department; they are not under me, but they are certainly 
farming very well and we get a lot of help from them; for example, we 
are able to purchase large quantities of seed from them, and so on. 

41,977. Can you tell us anything about the Okara EstateP-The Oat 
and Hay farm at Okara is the farm I mentioned yesterday. On ol)e 
occasion when I went over it, I saw an interesting comparison between 
a square of land which had been cultivated by up-to-date methods and 
a square of land alongside which had been cultivated in the ordinary 
way. Both were cropped with cotton, and there was nearly double the 
crop of cotton on the one that was properly cultivated than there was 
on the other showing how much one can add to one's income oy betttlr 
cultivation. Good cultivation is most important . 

. 41,978. That estate is in the possession of the Military grass farmP-Ye3. 
41,979. That also is spreading ideas of better farmingP--:I have not been 

in tOllch with it recently, but there was a man there With whom I had 
a great deal to do, Capt!,in Fl?werdew; he was a man extraordi:'larily 
keen on farming and he did an Immense amount of good; he experienced 

Mr. D. Milne. 
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diJIicultiea in connection with the introduction of modern agricUltural 
implements as nobody in his villages knew how to mend them, and so 
he had blacksmiths and other people trained and sent out to theSe villages; 
the Agricultural Department used to help him as far as it could. The 
way he managed to get these people to take up modern methods of farming 
was of great value to the country; it was a great loss to the locality when 
he went home. 

41,980. Can you tell me whether the hydro-electric scheme when it 
comes into being is going to be of value to the farmerP-It will be a sourJe 
of power; perhaps it might be applied for lifting water from wells and 
purposes of that sort. As a matter of fnct, J was a party to writing a 
note on this subject, but I have not seen it for, I suppose, a couple of 
years and I have forgotten what.I did write. I think Sir Ganga Ram' 
was intereated in that note also. 

41,98L Will the hydro-electric scheme be of any use with reference i;Q 
drainage; the lifting of subsoil water where it is doing harmP-Yes, it 
might be very easily. 

41,982. Is that definitely part of the scheme in viewP-I do not know 
whether it is definitely part of the scheme, but of course it is a very 
possible thing; I think we did mention that in our note. 

41,983. Sir Ganga Ram: Is there any natural correlation between a good 
milking animal and a good draught animalP That is, is it necessary that a 
good milking animal should be a good draught animalP-Not necessarily. 

41,984. Therefore it might be possible to have cattle breeding as a paying 
proposilion for the purpose of draught animals, in which case the man will 
give the whole of the mother's J!1ilk to the calf. Have you considered that 
questionP-I think it would be better if there is sufficient milk to supply the 
family as well. 

41,985. I only want to ask you whether there is any correlation between 
these two thingsP-It is quite possible to have an animal which is a very 
good draught animal but not a good milker and it is q1lite possible that an 
animal may be a good milker and not a good draught animal. 

41,98B. Therefore with regard to the question whether cattle-breeding is 
paying or not, the two things might be tried as separate propositions P 
Have you considered that questionP-Yes; I prefer the other. 

41,987. You said .yesterday in reply to the Chairman that there is no 
room for establishing another Agricultural College. How many students 
have you admitted this yearP-We admitted 74 out of the total number of 
applications of 375. 

41,988. The rejection of others is purely due to want of accommodationP
That limits the numbers. 

41,989. What do you think the number of applications will go up to in the 
next ten years, supposing the accommodation were availableP-That depends 
on very many things. If we could get some scheme by which we could get 
lads to go back to the land it might be anything at all. That is one of the 
reasons why I am pressing for the Shergarh scheme. 

41,990. Considering the present circumstances do you not think that in 
another ten years you will have about a thousand applicationsP-There again 
you see it depends how far other departments' of Government are prepared 
to insist on a training in agriculture for those officers who have to deal with 
agriculture. It would also depend on how far the Indian States in the 
Province come forward. It depends on a great many things. 

41,991. What is the maximum room for expansion in LyalIpurP-Anything 
whatsoever. 

41,992. Mr. Calvert: Iii. the present buildingsP-No. 
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41,993. Sir Ganga Ram: You referred yesterday to the burning of cow
dung. . Do you not think that the Chenab Colony is fortunate in heing able 
to grow cotton under' irrigation and having cotton sticka for fuel, ilhus 
reducing the burning of cowdungP-Yes, it adds to the fuel·supply in the 
oo~~ . 

41,994. Ab what rate of profit do you supply seed to the people, 4 annas 
a maundP-Yes, about 4 annas a maund. 

41,995. Do you sell on cash systemP-Yes. 
41,996. supposing the man. has not got the cash, what do you' doP-He 

will find it somewhere. . 

41,997. So that forces him to go and borrow from the moneylenderP-He 
has got the co-operative society to go to. 

41,998. In every other Province that we have seen the seed is distributed 
on the 8awwi.· system. Do you think that system might be introouced in 
this Province in the case of those people who cannot pay cashP-I have con
sidered this a little. I may tell you that as early as, 1909 I used this par
ticularsystem myself in connection with potatoes. We gave the seed at 
planting time and we. took back It maunds at harvest. It worked without 
any trouble whatsoever; but that was dealing with a small thing. In the 
case of cotton it is not possible to work this system because people send the 
cotton seeds to the ginneries and they are not able to get the' saine seeds 
back pure. It is not a feasible thing for cotton. In the case of wheat it has 
mote chance, but we cannot compare ourse-lves in the Punjab with the United 
Provinces where the system is in vogue as the United Provinces has its big 
landlords. The system is perfectly simple if you have a numbeT of big 
landowners who will take a certain quantity of seed from the Agricultural 
Department, distribute it among the tenants and get it back again. But 
if you have got to de'al with a large number of small tenants it means a 
large supervising staff running backwards and forwards to inspect the crop 
when growing and get the seed back. 

41,999. In that case, would you support the idea of a private firm or any 
other respectable body taking the seed from you and distributing it at say 
12 or 15 per cent. interest, for I consider that 25 per cent. is too much? In 
the United Provinces they are giving contracts to private people. Have you 
considered that questionP-What would. be the advantage? Do you think 
farmers are going to get it cheaper than at prese-ntl' 
, Cheaper and also on credit, so they need not· necessarily go to the money
lender and get any seed, pure or impureP-Would you give the seed supplying 
firm a monopoly P 

The monopoly would be for a certain areaP~o it would be a monopoly. 
You wish to ask us to hand over the seeds which we have carefully nursed 
and kept pure for years to a CompanyP Take the case of 4 F which has been 
distributed by the Agricultural Department since 1913 and is still reasonably 
pure; if we are going to hand over this sort of thing to a company to dis
tribute to the farmers I hardly think it would have been available to farmers 
in as pure a state as it is to-day. 

It is a suggestion brought out from the experience of various Provinces; 
you might co~ider thatP-yes. 

42,000. Have you made any research in white gram, KabuIi gram crossed 
with Indian gram P-I saw in Karachi there was a demand for it. I can give 
you samples of it if you want. I grow some KabuIi gram but grow it for 
our own use. Somehow or other you know the price varies with the yield. 
Therefore we do not grow it on a large scale as compared with the ordinary 
country gram. In the Sabra cattle farm people were getting it from an 
irrigated area. They were getting Rs.40 a bigha simply as melkhan because 
they have got lots of water and the zamindars can get a lot of money out of 
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that. I should like. to know what is the area that is leased outP-1 know 
that the Kabuli gram is very greatly in demand but it is a very small cropper. 

42,001. Have you got an engineering course in your teaching?-Yes, in the 
Agricultural College, Lyallpur. 

42,002. Can the students calculate what horse-power is required to raise 
a required quantity of water?-Yes, they can; they get a very good course 
there. 

My experience is that they know nothing about it because 1 have asked 
them these questions and they could not reply. However, I shall accept 
your statement. You could perhaps make an improvement in that line. 

42,003. In regard to poultry have you got incubators?-Yes; but we have 
not yet started poultry work properly. We have just got an expert 
appointed. 

1 only suggest that incubators play a prominent part in making it a 
paying proposition?-Yes; that we are now going to pay more attention to. 

42,004. Have you made any experiments on dry farming?_Yes, at 
Gurdaspur. 
. 42,005. On the lines of the system which is in vogue in America, producing. 
seed which will grow in dry areas?--Our Punjab 8 A wheat is a very good 
barani wheat. 

42,006. Have you made any research on the American basis?-Regarding 
seed suitable for dry areas? 

Yes?-In the case of gralIl we are experimenting to see which types are most 
profitable in particular areas; we have not. yet touched bajri and juar and. 
things of that sort which are typical barani crops. 

42,007. You know that the Government of India· every year gives scholar
ships for students going to England to study certain industries?'-Yes. 

42,008. Have you ever claimeu a scholarship for any of your students for 
going to learn the method of making super-phosphates?-No boy from the 
Agricultural College has gone on that work yet. 

42,009. You have never claimed it?-After all it is the boy himself who 
should come forward; one cannot compel a boy to take up a subject. 

There is no need of compulsion; you will get any number.of applications for 
it. I only suggest that you should claim a scholarship for that industry?
The making of artificial manures? 

Yes. I may tell you that Dr. Fowler has told us in his evidence that aIr 
this grass which grows on the banks of the canals can be converted into 
organic nitrogen. Will you correspond with him and get information 
on that point? It is very important for the PunjabP-Yes. 

42,010. Have you any information about the natural deposits of fertilisers 
in the PunjabP-I have not studied that question. 

42,011. Have you. made any research in connection with the enormous. 
amount of gypsum which is lying about tne foot of the hills?-We use it in 
the reclamation of bara land. 

42,012. I might tell you that in Bombay they are buying it at. fabulous 
rates and using it?--Our soils are rich iJ}- lime. 

I told you the other day at HissBr that the way to increase the yield would' 
be not to put in tube wells because tube wells at that point do not ·seem 
possible; tube wells will not work if the lift is more than 40 feet and the
sub-soil water will never rise above the spring level. 80 your best plan would' 
be not to attempt to put tube wells where the depth is more than 40 feet; 
that will not be a paying concern. 

42,013. Sir Thomas l\liddle.ton: On page 183 of the Punjab memorandum 
there is a statement showing the increasing budgets of the department 
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from 1906 onwar'c!.s.. Ar~ these figures comparable? Do they include the 
same groups of thIngs In each year P-The department is continually 
expanding. " 

42~014. Take ~o~r l~st figure. of 38 lakhs: does that include co-operative 
credItP-Noj thIs IS sImply agrlculture, pure and simplej we are budgeting 
a good deaJ at present with a. view to buying land for new farms. 

42,0~5. It does not seem to correspond to the total budget figure P
IThat IS so. But first of all the figures in the memorandum are for 
agriculture proper, excluding veterinary, and if you add the latter you 
will get my budget figures which I am giving you. 

42!016. I ca,n only make. the figures agree by deducting co-operative 
credItP-I notIce another POInt about these figures, they include the money 
for major and minor works, which is in the Public Works Department 
budget. 

I see now how the diJference is accounted for. 
42,017. Sir Henry Lawrence: Is this figure of 14 lakhs in excess of 

your budget due to the Public Works Department expenditure?-I should 
like to give you a detached statement of all these figures a little later 
if you have no objection. 

Yes, we would be glad if you would let us have that?-Very well, I will 
do so. 

42,018. Sir Thomas Middleton: You explained to us that the system 
of the annual budget, since it lacks continuity, does not permit of the 
getting of trained men. Do you consider that if a considered scheme 
approved for five years were formulated you would be able to train the 
menP-It is very difficult for me to ask for men for a post unless the 
Council have actually passed that particular post. I mean, supposing 
the Council is sitting to-day and are considerIng a budget demand for 
the second year's instalment of that five years' programme, I cannot easily 
ask for trained men for the third or fourth year's instalment before It 
has -been passed by the ,Council. It would certainly be an advantage if we 
could get a general blessing on the scheme. It would then be possible to 
get men ahead of the time and give them the necessary training. 

42,019. In other words, in an expanding scheme of this sort you must 
have something in the nature of a fund to which you can look forward; 
you must have a programme approved for a period of years, otherwise you 
cannot train your men satisfactorilyP-We ought to get the men and train 
them before we get our farms actually opened. 

42,020. That brings us to the next point: in speaking of horticulture 
YOIl said that an army of workers was wanted. If you look through your 
requirements in other directions you will find that it is quite clear that 
the number of people you will require at the end of five years will be 
large. How are you going to get these assistants if it is not possible to 
make provision by means of training schemesP-One of our difficulties is 
getting trained men. 

42 021. The schemeS are of no use unless you can get men' to work them 
outP~That is quite true j the question of men is a real difficulty. As a 
matter of fact, I put in for a Second Fruit SpeciaJist recently, and I 
think I can fill this post by appointing one of tne men I know ,,:h~ are 
looking round for employment, but generally we have the greatest dIfficulty 
in gt>tting men ready trained and fit to take up the work. 

42,022. You cannot expect to get them ready traine~, and you would 
have to train them ?-Yes, there is a great deal of truth In that. 

42,023. Now I want you to consider the types of training you re9uire 
to make your schemes effective. You have two classes of men to consIder: 

Mr. D. Milfl·e. 



279 

those who are to be mainly field workers in contact with the zamindar, 
and those who will be workers at headquarters, that is specialists, research 
workers, and so on. Let me ask you to indicate the kind of training 
that is required for each of these groups?-So far 11& the A class men 
for field work are concerned, we now engage B.Sc. men, and our· aim is 
to put them under the guidanee and instruction of a Deputy Director 
at his hea~quarters experimental. farm for a couple o~ years or so. The 
Deputy Director then gets to know what that "boy IS capable of doing 
before he sends him out to a district in his circle. 

42,024. It is quite easy to train young men at Oollege for the B.Sc., 
but it is extremefy difficult to make them practical workers among zamindars. 
A.~ a matter of fact, since we have come to this Province we have had a 
very strong criticism of the practical knowledge of some of the people you 
are turning out at Lyallpur. The question is whether, the amount of 
practical training that is provided for these young people is sufficient?
Mr. Roberts who is with you now will be able to tell about this. He 
taught the subject. At Lyallpur we have a students' farm in which every 
student has to cultivate a certain area of land himself, and for the bigger 
agricultural operations the students are taken on to the experimental farm 
which is close by the Oollege, and they see how experiments are carried 
out in the area under direct cultivation, and also agricultural operations 
are earried out by the tenants on the farm. This training extends through
out the whole period of four years. I do not quite see what more we can 
do. Your point would be an argument in favour of not having the proposed 
three years' course. I know that we want all the practical training that 
we possibly can give the boys. But when you go to Lyallpur and you see 
Mr. Stewart, the Professor of Agriculture there, I think you will agree 
that there is a great deal of practical instruction of a very sound nature 
given to the students. 

42,025. I admit that you may ·be giving all the practical instruction that 
is possible in a college course, but there is a great deal more wanted 
to fit a man to be a eapable Deputy Director ?-That of course requires, 
in my opinion,a bit more trsining of a different nature altogether. A 
very sound grounding in the sciences and training in the general principles 
of agriculture is needed before that begins; then they want a wide 
experience. 

42,026. That is no doubt neceslSary, but the wide experience must be in 
the Punjab; the foundation of it all must be in the Punjab; and that 
indicates that you must look for your personnel to the Punjab, and 
essentially to the cultivating classes of the Punjaob in the future?-I am 
strongly in favour of getting our men from the middle-class farmers, that. 
is from the class of men ·who really farm and know about farming 
intimately. 

42,027. If you took on such a man in the department, what salary would 
you offer him at present?-The salary of the Agricultural Assistant of the
A Class is Rs.IOO-I0-300. 

42,028. What would his prospects of promotion to the next grade be?
He might become an Extra-Assistant Director of Agriculture on Rs.200, 
rising to IRs.750. The llext grade to that is the Deputy Director, and the salary· 
for that, of course, is in the melting pot at the present moment, because the· 
new Service rules have not yet come into force. 

42,029. There are, I take it, two ways of attracting men, one is by increas
ing the initial salary, and the other is by offering good prospects of promo
tion right through his service. Which do you think is best adapted for. the
conditions obtaining in the Punjab ?-I ~hink that as f~r as both the Agrlcul~ 
tural Assistants and Extra-Assistant DIrectors of AgrIculture are concerned 



280 

the pay is reasonable. But I would like to see the- Deputy Directors well 
paid. 

42,030. Let us go back for a moment: you take young men as Assistants on 
Rs.l00. What qualifications are required in the case of these young men?
For the Rs.l00-10-300 grade we take a B.Sc. in Agriculture; then there is 
the B class Agricultural Assistant who must have the Agricultural College 
Leaving Certificate. These men are take~ in on the Rs.70 to Rs.1oo grade. 

42,031. Is there any considerable period of probation during which he mUfit 
acquire experience and knowledge ?-A two years' probation. 

42,032. How do you arrange for the training of the other type of man: 
how do you recruit for your specialist work ?-Previously we used to have 
I.A.S. officers. We are now getting young men of the Punjab who have been 
trained in Britain, or America or elsewhere, and who have taken a University 
degree. Also some of our men have been promoted. . 

42,033. Would you agree that a University degree is essentialP-For a 
Deputy Director it is. 

42,034. Or for a man entering the research service ?-Yes. For that it is 
not good enough. I would like a prospectlve research worker to have further 
special training after the ordinary B.Sc. 

42,035. Would you agree that if a research service is to be developed in 
India the departments must work in close co-operation with the Indian 
universities P-Yes. 

42,036. 'What is happening in the case of the Punjab? Do you employ any 
of their M.Scs.P-We have several of them engaged in research and teaching 
at Lyallpur. 

42,037. The interchange at present exists in the Punjab.?-We get the best 
men we possibly can to fill the posts we have to offer . 
. 42,038. Does the Punjab UlJiversity grant the degree of DoctorP-Yes. 

42,039. If you were filling a research post would you take a young man who 
has taken his M.Sc. degree with distinction straight away or would you put 
him on probation ?-All our men are on probation for two years. 

42,040. Assuming you lind a man satisfactory in a lower post, do you not 
think it desirable that he should have a period of further training before 
being taken on to the regular research staff?-Yes. We have one man at the 
present time who is getting further training in Trinidad. He will be back in 
two years' time. 

42,041. Have you any scheme providing for further training ?-The par
ticular scholarship this man has got is for study abroad. We have several 
other people who have gone abroad at their. own expense. There is one in 
London getting further training now. He is already in the Service. 

42,042. Would it not be a good thing to offer a certain number of scholar
ships, which might provide men in excess of your requirements, so that you 
would be able to make a selection from among them? For example, in plant 
breeding until a man has been at work for three or four years you cannot 
tell whether he will be of any value?-Yes, I think it would be sound to have 
such scholarships. 

42,043. You have not considered a scheme for that purposeP_We have this 
one scholarship, and the question of increasing the number of scholarships is 
being considered. 

42,044. With this big programme in front of you, you have need of some
thing of that kind for resear('h and also for field work P-Yes. 

42,04.'i. You said it would assist your department; if the Government of 
India :had a corps of experts whom you could indent on for the Provinces. It 
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might be a little difficult to work such a system in India itself. Agricultural 
research is highly specialised in a number of branches. Would you regard 
favourably some scheme by which one might be enabled to draw temporarily 
on a corps of experts provided for Imperial purposes P-I have not thought 
of that. 

42,046. Has your attention been directed to a recent development in 
Kenya for the investigation of certain points in connection with the animal. 
nutrition ?-That is a scheme with which our chemist is in close touch. 

42,047. Do you know how it is being worked? Kenya is borrowing tem
porarily one or two trained men from an institution in Scotland. Would it 
not assist you in India if similar arrangements could be made?-Yes. 

42,048. I thought you might reply that it would not help you much in 
dealing with your crop problems?-I think it would. You cannot expect a 
man to know local conditions the moment he arrives, but the Cotton Research 
Botanist at Lyallpur only joined us a little over a year ago, and he is settling 
down to his work well. 

42,048A. Such men could only be lent for comparatively short periods. 
I thought you might say they would be of value for nutrition 
problems, but that in the Punjab you must work out your own crop 
problems ?-The man "to whom I have referred ia on cotton work in the 
Punjab for five years, and I feel sure he will do good before he leaves. 

42,049. Is it your opinion tbat crop work is essentially local in ita. 
character?-The local factors are very important. You must study the ques-
tion locally. . 

42,050. You do not get very far by depending on first principles?-Within 
limits, the work must be done on the spot. 

42,051. I think you are yourself a cotton expert ?-I have worked on cotton 
a good deal. 

42,052. To what extent. have you attempted to improve your cottons by 
using as parents the finer cottons of India? I am thinking now ot such 
cotton as Broach P-We have done a good deal of crossing at Lyallpur, but we 
got ahead more quickly to start with by isolating and multiplying the best 
of the varieties found in the mixtures already grown. There are so many 
varieties already in existence that if we take the best of them and eliminate 
the worst we can increase the output of the crop immensely. We found that 
crossing work wanted more staff than we had at the time. There was also 
considerable difficulty in getting anything better than what we had at hand 
to start with. 

42,053. You mentioned the necessity for dealing with crop disease.Speak
ing generaJly, how do you expect to be able to tackle crop diseases most 
effectively? Is it by the breeding of disease-resisting varieties, or can much 
be done by treatment ?-It is very difficult to breed varieties which will resist 
certain diseases. It is a long job in most cases. People expect results from 
us quickly, and we have to try to do that first which will have an immedJate 
effect and work deeper as we go on. People want results. I do not mean to 
say that deeper research should be neglected, but things' which seem likely to 
give a result quickly must be taken in hand first, otherwise the public are 
apt to lose faith in us. 

42,054. What about mosaic in sugarcane?-I have not touched that at all. 
42,055. What methods of publication are open to you for the work you 

are doing? You have for research work the Memoirs of the Government of 
India, and you have the AgriculturaZ JournaZ 01 India. What other means 
have you for publishing your work for. local use?-~n! offioc:r who bas got 
anything of real value to publish sends It to me and It IS pubhshed. 
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40,056. Does it go out in leallet formP-I have some examples of our 
leaflets here. 

42,057. Is thero much published in leallet form in the vernacularP-Yes. 
All the leaflete a.re &ent out in three languages, English, Urdu and 
Gurumukhi. 

42,058. Are these publications issued every month P-No. This particular 
publication, .. SeasonaZ Notes," is published twice a year. We want some
one to help us in this work. We feel we should be relieved of the burden of 
seeing these things through the press. I should like to see some special 
officer appointed to deal with publications and propaganda. 

42,059. With regard to silage in the Punjab, I think your problem is that 
the period for cutting grass for silage is a very short one, it occurs at a 
busy season, and, on the other hand; your fodder crops compete for land 
with food crops j those are the two obstacles to pushing silage, are they not P 
-Do you mean making silage from cultivated crops? 

42,060. In the first instance, if you make silage from grass, the period for 
cutting the silage is very shortP-Yes. 

42,061. And it occurs at a season when the cultivators are busyP-No. It 
is done in Augus~, and August is not one of the two really busy seasons in 
this Province. 

42,062. Theu the o~her difficulty is that the fodder crop which you might 
grow for silage competes with your food crop ?-Yes. 

42,063. Obviously, the method is otherwise well adapted to your con
ditionsP-Yesj but I think we shall get most out of it in places like the 
North of the Punjab, and the South-East, and places where there are areas 
of rough grass and stuff of a similar nature. 

42,064. Mr. Burron: I should like to clear up, if we can, the position with 
regard to the five-years' programme. The instructions under which you 
and lIfr. Emerson prepared this programme were to produce a definite 
scheme of advance for the department, were they not?-Yes. 

42,065. But Governmtlnt gave no undertaking to finance the scheme either 
in full or in parH-That is right. -

42,066. So that each-year, when the budget season comes on, we have to 
IIpproach the }t'inance Depart/Ilent and sec how much money they can afford 
to allot us for the coming year, and then decide which of the different parts 
of the programm~ for the year are to be taken up within the allotment; is 
not that soP-Yes. 

42,067. It is owing to financial considel'ations that the full five-years' 
programme could not be sanctioned straight away, is it not ?-Partly that, 
and partly because we could not get the staff. The difficulty as to staff is 
also important. 

42,068. There has been & good deal of discussion as to the training of JUen 
in advance for parts of the programme; does not that suggest that perhaps 
it may be advisable to readjust the order of things in the programme, and 
put in for having men in training before putting in for the scheme for 
which they are to be \Ised?-Yes, that would be very useful indeed if we 
could do it. 

42,069. You have been asked & good many questions about the preference 
given to work on irrigated land as compared with barani lands. Your 
department began in 1904, did it not? At any rate, its commencement in a 
small way started about that timeP-Yes. 

42,070. The Lyallpur College was opened in 1909P-Yes. 
Mr. D. Mime. 
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42,071. In the beginning was there very much belief as to how much good 
a Department of Agriculture could do ?-Absoiutely none; there was a strong 
belief that it was of no use whatever. 

42,072. And the Agricultural College, I think I am right in saying, was 
at first regarded as being rather a white elephant?-Yes, very much so; the 
boys came to us full of that belief. 

42,073. I am not concerned with the opinion of the boys; that was the 
feeling of the outside public, and, of course, the Government was guided 'by 
outside public opinion. First of all I take it that you could prove the value 
of your work more quickly on irrigated land than on barani, could you not? 
-~ . 

42,074. It was not till 1911-12 that your allotment for expenditure reached 
three lakhs of rupees?-You have the figures. 

42,074A. It is on page 183 of the provincial memorandum. And then it 
remained below 10 lakhs until 1918-19?-Yes; for agriculture, excluding 
veterinary and including major and Dlinor works. 

42,075. It rose to 20 lakhs in 1925-26, and last year it was 381 lakhs. Do 
you think if you had devoted a greater part of your time and energy to 
work on bara1l,i lands, en gram and so forth, you would have been able to 
prove the value of your department quickly enough to get these increased 
grants from Governruent?-No, emphatically not. 

42,076. So that there has been some method in the principle adopted by 
the department, of course with the approval of Government, to devote most 
of your time and energy to nahri lands as yielding a quicker returnP-Yes; 
the position is that in the canal irrigated land we have conditions which 
are far more constant than in the barani area, where, for example, in some 
years there is no rain while in other years there is a lot of rain. The dates 
of the precipitations are not the same, &c. You can show something definite 
on the irrigated land in a few years, while you cannot do so in the barani 
areas; it was the proper way to start the work in this Province. 

42,077. Now that you have got these larger grants and can expand, you 
do propose to take up kharif crops: bajra and juwar and gram and so on? 
-Yes; that is shown in the five-years' programme set out by us. 

42,078. Mr. Kamat: Do you observe any method in spending ,lut of yOll!" 
total budget so mUl'h on the barani lands and so much on the irrigated 
landsP-No, except that a numbe~ of Agricultural Assistants at;e stationed 
at particular places. The research work is, of course, mainly done at 
Lyallpur. 

42,079. I mean there is no definite policy in the matter of spending so as 
to give SOme slight preference to the barani lands over the irrigated lands 
which are in an advantageous l'osition?-We are only now in a position that 
we can take up a number of things of value to the barani cultivators, 
such 'as the b<ljra, juwar, gram crops, and we intend to deal with them much 
more thoroughly than has yet been done. 

42,080. MT. BaTTon: With regard to the question of the Veterinary 
Department remaining under the Director of Agriculture, the present co~t 
of the Civil Veterinary Department is 13i lakhs, is it not?-Yes, something 
like that. 

42,081. And in the five-years' programme there is an increase in the 
recurring expenditure of five lakhs per annum, which will give you, 18 lakhs 
to spe~d if it is definitely approved P-The additional recurring veterinary, 
expendIture is three lakhs. 

42,082. It is fi",e lakhs including cattle breedingP-CattIe breeding gets 
fiv!> lakha additional. 
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42,083. Your Agricultural Department, apart from the veterinary, at 
present costs about 88. lakhs, and your new recurring expenditure will be 
17 lakhs, which will give a total of 5511akhs. The total expenditure of both 
departments together will, therefore, amount to 74 lakhs of rupees. Do 
you think, when the end of this programme is reached, one officer of the 
rank and status of a. Director will be able efficiently to control the eStab
lishment and staff spending this amount of mOlley?-Yes. I think, gi'l'"en 
staff, he ought to be able to do it. 

42,084. Will he not be too much occupied in the details P-No, I think he 
should be freed from the details; he will have to decentralise a lot of this 
Mlrk to his Deputy Directors and hews of sections. 

42,084A. There are some things which must come to him as head of the 
department; is not there a danger that the burden may be too great; would 
it not be better to have a separate Director or head of the Civil Veterinary 
Department, including cattle breeding, and a separate man for Agriculture, 
in the same way that the Registrar of Oo-operative Societies is separate, 
and all three co-ordinated under an officer of the rank and status of, say, the 
FUnancial Commissioner P-;I do not think so; I have. given a great deal of 
thought to this, and I have given my reasons in my written evidence. If 

. you had asked me this question when I became Director of Agriculture four 
years ago, I should have said at once: "Yes, do so "; but the more I think 
of our five years' programme of development of agriculture and the more I 
see how we are going to be interwoven in this development, the more con
vinced I am that it would be a retrograde step to separate these sections. 

42,085. Have you considered it from the point of view of the large amount 
of expenditure the Director will have to control in the future if he still 
controls both departments P-1 think all that kind of thing is a matter of 
staff. We were at Hissar the other day, and Mr. Branford there complains 
that he is over-worked, hut his work is only one little bit of the department; 
many of the men around me to-day areo over-worked who have half, a third 
or a tenth of the responsibilities that. I have to deal with; it is a. question 
of staff whatever one does; if you get the facilities to do a. piece of work it 
can be done. 

42,086. And' there is not a danger of the Director being over-worked P
There is if he does not get staff; if he gets staff there is no da.nger. 

42,087. But still a great deal must come to the head of the department, 
must it notP-Yes. 

42,088. You do not see any danger of, the Director being over-worked ?-I 
think the work can be arranged for. 

42,089. Sir James MacKen'/l.a: Have you a statistical branch attached to 
your ofliceP-No. The method of getting any small piece of statistical work 
done that is done is rather complicated; I mean as regards crop forecasts, 
for which I nm responsible. The actual oornpilation of the statistics is done 
in the office of the Director of Land Records. 

42090. I inferred from your evidence that the Punjab proposes to develop 
the demonstration farm idea. to the extent of having one in each tehsilP
That is right, provided the better farming societies ~o not give equivalent 
results; we will first see how far they fulfil the need; If they do we shall not 
push the idea of the tehsil farms. 

42,091. From a perusal of the rep~rts of the o~her ~rovinces, I supP?se 
you have noticed that the tendency 1n most ProvlllOOS 18 for. demonstration 
on a. ctl1tivator's field as a.part from a. central demonstratlOn farmP-We 
want both and I will explain why I think so. Demonstrations on the fields 
of zamind~rs are excellent; the zamindar knows exactly what we have done 
amd what he has done himself, what water has been given, and so on. This 
is very important, as farmers came round my fields as early as 1908 or 1909 

Mr. D. Milns. 



285 

and said: "Yes, these crops are very good, but you have got capita.! behind 
YOUj no ordinary farmer could do what you do." To which I replied: "Take 
these new varieties on to your own land, and we will look after them." As 
early as 1909 we did this in the case of potatoes in the Simla Hills j we inter
stripped them with the local variety, and farmers were convinced; later we 
did the same with other crops. But that is not enough for Government 
demonstration purp06es; in many cases continuity of work on the spot is 
r"lluiredj also in a tehsil the tehsil farm will be the headquarters of the 
Agricultural Assistant. This is important, as you require some· definite 
place at which the zamindar knows he can get into touch with the"Agricul
tural Assistant, somewhere where the Agricultural Assistant CM! store his 
excess of implements, seeds, or whatever it is he wants to store. There also 
he can do a little demonstration on his own lands and show the farmers any 
particular thing in which they may be interested. A number of things can 
then be done by the Agricultural Assistant which he could not very easily do 
on the zamindar's fields just when and where it suits him best. My point is 
thall denwnstration farms have their functions. 

42,092. So you prop066 to keep on demonstration farms P-Our idea is to 
wait and see how far better farming societies can take the place of tehsil 
farms. I personally await the results of the trial with great interest. 

42,093. Pro/esso" Gangulee: Have you sent a.ny students from your college 
or any officers from your department to Pusa for poet-graduate trainingP-
Quite a number.' . 

42,094. Have they come backP,--Yes. 

42,095. !Would you like Pusa to develop into a post-gr8.duate institution? 
-The main function of Pusa should be research. If you have a staff of high 
class researchers at Pusa you will have people going from the ProvinceS to 
PUBa for the privilege of I>tudying under these high class researchers in their 
particular subjects. When a man wants to know a particular line of wOI'k 
he will go to the man who knows it best and get. tuition ·under- that man. 

42,096. Would you }ike Pusa to be affiliated to any UniversityP-I think it 
would be a sound thingjit would give Puss a. better status. 

42,097. You say that agricultural education is of value in all Government 
departments. Do you suggest there that the subordinate revenue officers 
or irrigation inspectors should be recruited from among the agricultural 
graduatesP-What exactly do you mean by subordinate offioersP-

42,098. You say that agricultural education is of value in all Government 
departments. I a.sk you whether your suggestion is that you would like to 
reC'J'uit your subordinate officers, say tahsildars or co-operative inspectors. or 
irrigation officers, from the Agricultural CollegeP-At the present moment 
we have two posts of zaildJlllrs reserved in the Irrigation Department for men 
from the two years' leaVing oertificate coursej I would like to see ,tha.t kind 
of man taken into the Irrigation Department in. greater numbers than is the 
case to-day j similarly with the other departments. 

42,099. With regard to research, are you satisfied that there is a e:ontinui.ty 
of research work in your experimental farm or in your laboratory? That~, 
whenever an officer undertakes a certain item of research, does he carry It 
through, whatever tbe result may be, positive or negative? Do you ~ni~h a 
piece of experiment when you take it up ?-There is no quesbion of fimshl,:,g. 
I worked on cotton for many years j it is now being carried on, from the. POI,:,t 
where I left it, and there is no doubt tbat somebody else WIll carry It stIll 
further. There is no real finality in many of these problems. In the old 
days when research officers were' very few, each m~n had a number of 
research problems to carry out. We.had people from all parts of the Pro
vince calling for something to be done, and each poor research worker had 



286 

a dozen other things to attend to. As we are gradually getting more officers 
we get them to take up one or other of the vast number of problems.· 
which are calling for attention. 

42,100. In your reply to Sir Ga.nga Ram you said that you were carrying 
on some experiments with regard to dry farming in barani tracts; what is 
the nature o~ those experimentsP-Conservation of soil moisture, suitability 
of crop selectIons to bamni tracts, and that sort of thing. 

42,101. You are going to see the relationship bet\'! een the soil and the 
moistureP-Differenlt methods of cultivation is carried out in different plots 
lying side by side for compa.rison; the e·ffects of ma.nures and thiugs of that 
sort are also tested. 

42,102. Do you fellow a definite plot technique?-I have Issued a letter 
recently trying to bring plot-testing work on different farms more into line 
with each other than previously. 

42,103. Would you agree it is very essential to have a standard technique
and definite methods in field trialsP-Yes, very essential. 

42,104. With regard to the publioa.ti~ns which you mentioned in answer 
to Sir Thomas Middleton, are these publications very popular among the
peopleP Is there any great demand for themP-Yes. 

42,105. Do you supply these pulJlications through the cO-<lperative
societiesP~We supply them to a good ma.ny people who ask for them. We
hand over large numbers of these publications. to the Oo-operative Depart
ment when they hold their big meetings. 

12,106. We had evidence befora us pressing for some sort of legislative
measures for both cattle breeding and for cattle protection. Could you tell 
us if the various melnbers representing the agricultural interests in the 
Council have drMVn the attention of the Legislature to this question P-l 
do not think. so. 

42,107. Have &Ily of these problems come before the Oouncil at any time?
I do not remember any. 

42,108. Mr. Calvert: You discussed with Sir Henry Lawrence the benefits 
to the Province of the large farms in the canal colonies. Have these 
large farms had any effect on other large landowners?-We find the large 
landowners are about the most difficult men to move. They have usually 
got a good deal of money and are usually less inclined to move than 
smaller men; but there is no doubt there are many now who are taking 
a vast amount of interest in the development of their estates; for example, 
we have had calls for Agricultural Assistants to manage their lands from 
a number of people and that is a sign of the people coming round; the 
fact is they have seen that their lands can be made to yield more money. 
They are also keen to get more money. 

42,109. But are the large la.ndowners, i.e., the big grantees, taking 
to farming their lands themselves on similar lines?-You will find cases 
where they are pushing ahead with more up.to-date methods. There ar8 
quite a number taking a keener interest in agriculture t~an they did years 
ago and the number is increasing rapidly. 

42,110. Mr. Roberts: I may say that I have constantly two or three 
men being trained in our large estates in our place?-I am glad that. 
Mr. Roberts has got some men in training because it is very difficult for 
us to lend our men to private farmers. What farmers have asked for froel 
me has been men who are in service with four or five years' experien<; .. , 
and it is extremely difficult for us to lend a man for a long period af 
years and then take him back to the department giving him his seniorIty 
over others in the department and a post of trust for which he has not. 
had the necessary experience. 

MI'. D. 1Ilil1le. 
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42,111. With regard to these three sections, Agriculture, Veterinary and 
Co-operation, do you not think that if these were· partly under the control 
of the Development Commissioner it would enable you to get a better 
perspective and the difficulties with the Finance Department would be less? 
You have got to look to the future where these departments would compete 
with one another for funds?-That is one of the reasons why the Veterinary 
Department should not be divorced from the Director of Agriculture. 
I do not want any friction or competition to occur between them. 

42,112. Mr. Kamat: I want to have cleared up one point, !lind that is 
with regard to this dual purpose milking animal which we are trying' 
to evolve. In this country the buffalo is a better milker and people depen<l 
on buffalo milk. She .gives about 8 to 10 lb. of milk per day. Now, wh~ti 
you have succeeded in evolving a cow capable of giving 10 lb. of milk a 
day, would you be in favour of eliminating the buffalo ?-Yes, to some 
~xtent. If the farmer's family want the milk and if they can get It 
from the cow which is breeding young bullocks at the same time, it will 
certainly reduce the number of buffaloes. 

42,113. e.'o there should be an attempt to eliminate the buffalo and 
replace it by the cow?-I doubt if we can ever eliminate the buffalo alto
gether, but we might do a good deal to give the farmer his supply of 
milk without having also to keep the buffalo. 

42,114. Is it possible to eliminate the buffalo from this country.?-lt will 
be very difficult. 

(The witness with.drew.) 
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• In capacity of researoh workers have direct access to the Direotor of Agricnlture. 
~ote 1 (a).-The Superintendent, Civil Veterinary Department, North Puniab Circle, supervises the veterinary work of the North.West 

Frontier Province and reports direct to the Chief Commispioner, North.West Flontier Province. The remaining veterinary staff of the North·West 
Frontier Province has no other connection with the Punjab. 

(b) Both the agricultural and veterinary work in the Delhi Province are supervised l;Iy the Punjab staff. 
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Mr. C. F. STRICKLAND, I.C.S., Registrar of Co-operative 
Societies, Punjab. 

Replies to the Questionnaire. 

QUESTION 2.-Agricultural Education.-The majority of students who 
have taken an agricultural degree in an agricultural college aim at securing 
a post in government service, and I believe that in this province th~ 
number of such posts is sufficient to employ the ·majority of the mor~ 
successful students. It should, however, be possible to return a larger 
number of these men to duties of .practical agriculture on an independent 
footing, if they were trained for several. years, after the completion of 
their college course, on farms of considerable area, e.g., 100 acres each, 
in order to fit them for the post of manager under big landholders. The 
latter do not at present employ men whose knowledge of agricultur.e 
is in their opinion largely theoretical. A scheme of ;practical training 
for a term of years on these lines has been under consideration in the 
Punjab, and has, I believe, been approved. 

Students who have taken a shorter course, such as the six months' 
vernacular course at Lyallpur, are similarly aiming at government service. 
and so long as there is no great excess of them (11III/,kaddams) above the 
needs of the Agricultural Department, it is difficult to persuade competent 
youths to accept private employment. The co-operative better farmiD~ 
societies, now being founded in the Punjab, desire to employ trained 
".ukaddams who have passed through a six months' course at Lyallpur, 
but I am doubtful whether any but the lower grade students will accept 
duty under a co-operative society, unless they are also shown on the cadre 
of £he Agricultural Department. In my opinion the remedy is tc 
train a greatly increased number of mukaddams, exceeding the needs 
of the Agricultural Department; we shall then in the end be able to obtain 
good men for private employment without bringing them on to the official 
cadre. In the meantime the better farming societies should be given 
7IIukaddams from the permanent cadre of the Agricultural Department. 

QUESTION 4.-Administration.-(a) G01)erMnent of India.-The Inter
national Institute of Agriculture in Rome is concerned in a disproportionate 
degree with European and North American agriculture, and at the CongreSJ 
of 1926 much regret was expressed at this disproportion, and a separab 
bureau of tropical and colonial agriculture was founded in the' institute 
in order to remedy it. It was, however, pointed out by the officials of 
the Institute that they have no person whom they can question in matters 
of Indian agriculture or rural conditions. The British .permanent delegate, 
whose services are employed by India, is not ordinarily acquainted with 
Indian conditions, and a strong desire was eltpressed for the appointment 
of a permanent resident delegate from India. I agree with this demand. 
Some articles on Indian affairs which have been published by the Institute 
from time to time on behalf of individuals (Indians and Europeans) who 
do not reside in India, have contained curious errors and anachronisms. 
It was also pointed out to me with much force that the presence of a 
permanent delegate, acquainted with Indian conditions of the presen~ ~ay, 
in the Institute would have been of utility to this Royal CommISSIon, 
which would have been able to obtain comparative information illustrative 
of Indian problems. He would also be able to explain to the ?fficiah 
of the institute the meaning of the questions put to them. T~ey. pOl~t ont 
that it takes five or six weeks to obtain an answer to theIr mqmry as 
to the exact intention of a question asked of them, whereas a permanent 
delegate would be able to answer it forthwith. If a pensioned official were 
appointed to the post, the cost would presumably not exceed £500 per 
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annum, but if it is desired to send a younger man, official or non-official, 
from India, the cost will be greater, but he will be more closely in touch 
with current questions. 

The difficulty in using at present the Intertiational Institute of Agricul
ture is that the Institute does not know what information India has to 
give or what information India wishes to receive. In April, 1926, when r 
made more inquiries from officials of the Institute and the permanent 
delegates of other countries as to the comparative conditions of small
holders in India and Europe, I found the former, i.e., the officials, very 
largely ignorant of the economic status, the manner of life, and the 
legal tenure of the Indian peasant, while the permanent delegates tended 
to reply that data of the kind which I wanted could be obtained but 
had not been collected because they had never been demanded. l\Iy 
inquiry referred particularly to the nature of the crops grown by small
holders near market towns and at a distance from them, and the extent 
to which they grew commercial crope or lived on the produce on their 
own land. There will in my opinion be a number of such comparisons ana 
investigations which could be made, on the initiative of a ,permanen~ 
delegate, with advantage to India and to other countries. Importa.lt 
analogies and differences will be found between small landholders iof 
India and Egypt, Scandinavia and the Low Countries. 

In addition to information as to facts, the Institute could be highly 
useful to Indian administrators and politicians in supplying a comparative 
study of methods. The various uses to which forest products can be put, 
the principles of land colonization, with particular reference to interspersal 
of large and small holdings, which are beneficial to one another, the be.~t 
lines of conducting an investigation into village conditions, and the 
procedure and difficulties of carrying out a census of production, would 
be relevant to questions which are often debated in this country, and with 
.regard to which the Institute should certainly be questioned. The study 
of literature published by the Institute is not sufficient, since it is not 
directed towards Indian needs and Indian conditions. The Institute is 
always ready, within the limits of its staff and its means, to make inquiries 
and answer references of a special nature from constituent countries. 

It appears to me that a particularly valuable form of reference might 
be made, when legislation on rural and agricultural subjects is contem
plated in India, in order to disoover how the same problems havd been 
treated in other countries of the world. 

The recent Congress proposed to amend the constitution of the Institute 
in a manner which may eventually involve India in liability for a higher 
annual subscription, if she wishes to remain in class II of members, whereby 
she enjoys four votes and pays eight nnits of subscriptions. If this 
small (possible) increase in expenditure is not accepted by the Indian 
authorities, the Institute will suffer financially, and in my opinion India 
will be failing in an international duty. 

QUESTION 4.-ADMINISTRATION.-(b) ProvinciaZ Governmentl.-It is 
uneconomic for each provinoe separately to attempt to give, to a small 
/lumber of students, an advanced oourse in a technical subje.ct. I under
stand that the principle, that such work should be undertaken by the 
Government of India, is accepted in theory, but I wish to draw attention to 
a singular application of the theory. The Imperial Institute of Animal 
Husbandry and Dairying at Bangalore started in 1925 a three months' 
course in co-operative dairying. It was attended, I believe, by 
-about twenty students in all, of whom eight (all graduates) 
were sent .by me from the Punjab. They studied the principle;; 
·of stock breeding ,the treatment of oattle, the qualities of the 
different breeds throughout India, the properties of milk, casein, 
. &c., the methods of co-operath-e dairying in Europe and America, 
and the best lines of advance in India. The ('ourse was of a specialised and 
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technical kind, which cannot possibly be given by any institution in the 
Punjab. The Lyallpur College contains a small herd of 20 or 30 cows and 
some simple dairy machinery, whereas Bangalore has comparatively large 
herds of cattle from all parts of India, advanced plant for the treatment 
of milk and other products and a skilled staff of livestock experts. My 
ofJicers who attended the course reported most favourably on it, and their 
knowledge has been of great utility during the subsequent year. It has, 
however, now been ruled by the Government of India that this class should 
be discontinued, on the ground that the central government should only 
undertake courses of a technical and advanced nature, which are beyond 
the powers of a provincial government. The course in question is, however, 
of an advanced and technical nature, and precisely such as should fall 
within the central government's definition of its own functions. The 
Lyallpur College can oHer me nothing in the form of a dairying course, 
to which I should think it worth while t.o send men of the graduate standard. 
A number of my matriculate subordinates are attending a vernacular course 
at Lyallpur, such as the staff and apparatus of the college enables it to 
give. 1 am anxious to see the Bangalore course renewed, and I suggest 
that provincial susceptibilities should not be allowed to interfere with it. 
Moreover, the number of students from the whole of India is not likely 
to justify more than one such course in the whole country . 

QUEsnoN 4.-ADKINISTRATlON.-(C) Otlter Departments.-(v) A large 
increase in the number of rural post offices is required, and the power to 
receive and dispatch insured letters should be given to as many as possible 
of them. There is at present great difficulty in transmitting co-operative 
mon£'Y. 'l'he Punjab Government has in recent "years been refunding to 
~perative societies three-quarters of the money-order commission paiu 
by them on remittances between societies, but is now contemplating the 
withdrawal of this concession. The cheapest method of remittance, if the 
refund is di8Contin~ed, will be to send notes by insured letter, but therol 
are at present very few post offices in the rural areas which can dispatch 
an insured letter. 

(vi) I should be glad to see a brOlulcastin~ installation which would supply 
intelligent and educative information to the villages. I understand that 
such a system was recently suggested by the British Government to the 
Government of India. I have no doubt that if the SUbscription for a 
receiving installation were moderate, e.g., not above Rs.100 per annum, a 
very large number (say 10,000) of the Punjab villages would! willingly sub
scribe this amount. It could be used for the supply of agricultural" 
information, but its greatest value would be to keep the villages awake and 
alive. The greatest evil in rural life in this province is its dreary dullness. 

QUESTION 5.-FINANcE.-(a) I have dealt with this point more fully under 
question 22, concerning co-operation. I wish here only to give a warning 
against the idea of providing agricultural credit by non-co-operative means, 
such as the Agricultural Bank of Egypt." . I visited this bank an.d several 
other non-o<Hlperllltive mortgage banks in Egypt in: 1924, and, was Impressed 
by the great danger of placing easy money within the hands of small" 
cultivators, often illiterate and usually unpunctual, unless they are con-" 
trolled by local associations of their own fellows which will guard them 
against imprudent borrowing and negligence in repayment. 

QUESTION 5.-FINANCE.-{b) The issue of tacOO'lli to cultivators in t~e form 
of dIrect loans from government under the Agriculturists Loans Act 1.8 now" 
becoming obsolete, and should be abandoned in the case of all Vlll~ges 
which hAve a co-operative credit society of more than two years' standIng. 
'l'he same comment applies though with less force, to loans under the Land 
Improvement Loans Act. 'Loons from government should be g~ven throu.gh 
the agency of central co-operative banks, so far as concerns VIllages whICh 
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have a co-operative credit society. No control should be exercised over 
the' rate of interest which is charged by these institutiolliS. The apparent 
rate of interest is largely in favour of the direct loan from government, 
but unless the distributing officer is extremely watchful or his subordinates 
are unusually upright, the aotual cost to the borrower largely exceeds the 
apparent rate of mterest, and it is found that sma.ll cultivators prefer 
to borrow from a co-operative society at what appears to be a much higher 
rate of interest. 

QUESTION 6.-AGRICULTURAL INDEBTEDNEss.-(a) (i) A cultivator borrows 
on account of (a) the uncertainty of agricultural harvests, (b) 'his occasional 
need for large sums of money, e.g., for trade, the education of children, 
or the purchase of land, and (c) ceremonial requirements, litigation, 
extravagance and speculation in (his own) agricultural produce. 

(ii) The sources from which he borrows are (a) the moneylender, who is 
often also a grain..tJ.ealer or shopkeeper, (b) the broker in the market, 
(c) the cattle dealer, and (d) the co-operative credit society. 

(iii) Be is prevented from repaying by (a) the unsound system of credit 
which is favoured by the moneylender and the broker, i.e., 10alliS for 
improper purposes, compound interest, undue laxity with regard to repay
ments, (b) the secrecy and disorder of the creditor's accounts. and (c) his 
own illiteracy. 

1 have discussed these point. more fully in the Punjab Memorandum to 
the Royal Commission, pages 188 to 217." 

QUEtlTION 6.-AGRICULTURAL n..-nEBTEDNESS.--(b) Apart from the encourage
ment of co-operative credit on sound lines, I advocate an amendment of the 
Usurious Loans Act, whereby an agriculturist will be empowered to come 
into court and demand a settlement of his account with his creditor by 
a less complicated method than the present civil suit for settlement of 
accounts. It should then be compUlsory for the judge to examine the 
history of the dealings between debtor and creditor for a certain number 
of past years, to reckon the amount which is equitably due, irrespective of 
any acknowledgments or admissions made by the debtor during that time, 
and then to give a decree agailliSt the debtor, with payment by instalments. 
No further interest should accrue, so long as the instalments are being 
paid. Effective legislation on these lines has been passed in the Kashmir 
State, and it" should not be difficult to illiSert in the Usurious Loans Act. 
'l'he present Act is totally ineffective, bllcause (1) the initiative lies with the 
creditor, who does not wish for a settlement, (2) the fixing of reasonable 
instalments is not compulsory .. 'l'he subordinate courts in India are hard 
pressed by work, and it is not human to expect them to devote time to the 
examination of old accounts and the consideration of the real results of 
the decrees given by them, unless they are required to do so by precise 
enactment. 

1 would also extend the provisions of the Punjab Redemption of Mort
gag-es Act beyond the limits of &.1,000 and 30 acres, to which it is at 
present confined. It is desirable in this country to facilitwte the redemption 
.of mortgages by tralliSferring possession as early as possible to the mortgagor 
who wishes to redeem, and leaving the mortgagee to prove his claim to 
further relief. 'l'his can always be given by a short-term mortgage, granted 
by the civil court, if the former mortgagor, who is now in possession, does 
not make & cash payment. 

Special action for the relief of debt is necessary in distressed areas, such 
.as the l\Iuzaffargarh District in the Punjab, and in the province of Ajmer
Merwara. There is a point of indebtedness, at which the moral fibre of 
the debtor is so impaired that he cannot be relieved by co-operative credit. 
A summary system of debt settlement, whereby the amount which tho 
debtor can pay will be assessed, and reasonable instalments fixed, is required 

* Not reprinted. 
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in such area.s. It will be necessary to limit the debtor's right to dispose 
of his land and produce until he has paid off the. liability. This, involves 
a measure of official control, which is very distasteful to government, but 
the duty cannot in my opinion be evaded. I have specially examined the 
conditions of .th'3 two areas of which I am speaking. 

QuBHTION 6.-AGRICULTURAL INDEBTEDNEss.-(c) The Punjab Alienation of 
Land Act, which has been applied also to the Nor.th-West Frontier Province, 
Delhi and Ajmer-Merwara, has been of great value and has effected the 
primary purpose for which it was intended namely, to prevent the transfer 
of land from the agriculturist to the non-agriculturist classes. It was not 
intended to protect the small holder against the large owner, and its failure 
to do thIS, if it has failed, is no argument against it, but this evil is to 
be met by other means. In all such legislation, however, it is essential to 
include in the law certain precise issues, which a civil court is required to 
strike and decide in every suit in ~hich a breach of the restriction is 
likely. Unless this is done, the civil courts, which are over-worked, will 
occasionally overlook the rule. 

QUBSTION 7.-FRAGMENTATION OF HOLDINGS.-(a.) See question 22 on C0-
operation. 

QtTESTION 7.-FRAGMENTATION OF HOLDINGS.-(b) The chief obstacle to 
consolidation is the distrust of the subordinate revenue staff, to which it 
appears necessary to entrust the 'Work, if it is to be carried out on a large 
scale. 

QUESTION 7.-FRAGMENTATION OF HOLDINGS.-(C) Such legislation is desir
able and would facilitate the work. 

Qt'ESTION 8.-IRRIGATIoN.-(a) (di) In Ajmer-Merwara the majority of th'3 
irrigation tanks are suitably controlled by government or a local body, but 
there appear to be a certain number of uncontrolled tanks, in most cases 
out of repair and out of use, which could with advantage be managed hy 
co.operative irrigation societies if technical assistance 'Were given to them 
from time to time by an engineer. The attitude of the Government of 
India in this matter is reported to be that these tanks are not worth 
maintlllining or will continue to break down. The cultivawrs in some Casel 

hold a different opinion, and if they wish to put their tanks in order 
without asking the government to finance them, it would appear reasonable 
that government should give them sympathetic assistance. 

QUESTION lO.-FERTILISERS. (f) Cowdung will continue to be used ae 
fuel until other fuel is available. It is not so used, or is Ilsed less freely, 

. in hilly tracts where wood is abundant. The remedy is therefore to provide 
more wood, and for this purpose Government should gra.nt a remission of 
land revenue for land afforested in all low hills and all areas of the plain·. 
It does not appear practicable to convey either wood or coal from remotE! 
places to every village of the plains. Local wood must ibe provided. A 
grant-in-aid of plantation is less effective tihan a remission of land revenue, 
because the cultivator obtains the full benefit of a remission, -whereas a gran~ 
of money does not in all cases reach his hands without a reduction in its 
amount. 

There is no real difficulty in teaching the man (or woman), who Ih!l.S 
been accustomed to cook 'his food on a fire of dung cakes, to substitute wood 
a& fuel. A villager who migrates from the country to t~e town learns to 
cook on wood in a very short time. The reason why wood IS not used, '!I'here 
it is available, is conservatism of the people, which is not suffiCIently 
countered by instruction in the value of dung as manure. Mr. Brayne of 
Gurgaon has met with a measure of suocess in his attack on the use of 
dung~ake as fuel, which he has now carried on for six years. I look upon 
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the rural community, councils as an agency for propaganda' of this kind. 
They should encourage dramas such 8B that shown tin the Gu,rgaon District, 
in which the practice of making dung-cakes is most amusingly reprobated. 

QUESTION 1l.--DRops.-(a) (iv) Damage by wild animals can be prevented 
by fencing. It. is possible either to enclose a. large tract of land, belonging 
to many owners, or to consolidate thE' land of ea.ch owner and let him enclose 
it separately. So far as wild animals are concerned the former method is 
the more economical, but since tame animals have also to be taken into 
account, the second method is equally useful wherever consolidation h'l.' 
been effected. 

Legislation should enable the majority of a village community to compel 
s, minority to accept a !'Cherne of enclosure, and should also authorise the 
imposition of a small annual contribution for its maintenancE'. 

The provision of fire-arms is not really effective. They are sometimes 
misused, but are for the most part not used at all and are retained as a 
mark of dignity only. 

QUESTION I4.--I:M:PLEMENTS.-(C) The ordinary village smith cannot repalr 
improved agricultural implements. Local !bodies, collaborating with imple
ment makers, should send a travelling lorry to rural centres, with an 
instructor who would teach village smiths how to repair the commone~t 
breakages. Similar instruction to smiths is being given by the Rural Colr
rnunity Council of Kent, and if the rural community councils of the Punjab 
can be financed, they would perhaps be the best bodies here also. 

QUESTION I5.-VETEaINARy.-The Civil Veterinary Department shouid be 
independent of the Director of Agriculture. To place the doctors of animals 
under the Agricultural Department is as irrational as to place the doctors 
of men under the Director of Industries. In my opinion the Civil 
Veterinary Department in the Punjab at present is cramped and should be 
placed in a position of greater freedom . 

. QUESTION I6.-ANIMAL HusBANDRy.-:-(a) For the improvement of live stock. 
I recommend the institution of official herd-books in the II>reas where the 
best breeds exist, and the braI.1ding or tattooing of all recorded anlmaJs 
Tattooing in the ear is preferred by Hindus to branding with a hot iron 
l'he registration of sales of cattle will not only hamper theft of cattle, but 
will assist in tracing the pedigree of good animals. 

I have alre!l>dy referred under Question 4 to the need 9f restoring tho 
class in co-operative dairying at the CBangalore Institute of· Animal 
Hushandry. 

Milk recording should be encouraged. There are groups of co-opdrative 
milk-recording societies in the Punjab, which are only partially successful 
bE'cause the peasants cannot ·be persu!l>ded to wean their cattle. Govern
ment gives an annual grant-in-aid to the Punjab Co-operative Union, which 
appoints the recorders and organises the societies through its staff. There 
should, however, !be a system of small cash grants to the owner of. every 
calf which is weaned from the moment of birth, its mother remaining alive. 

Reference is made under Question 22 to co-operative cattle-breeding 
sCl<'ieties. 

QUESTION I6.-ANIMAL HUSBANDRy.-(b) The day of common pastures in 
the Punjab plains is past, and such open pastures, without stint of numbers, 
are now harmful. They spre!l>d disease, exhaust the grazing, and kill the 
best animals which require the most food. I advocate the partition and
cultivation of all. such pastures in the plains. I see no hope of persuading 
the entire village to stint its common pasture, or to allow a co-operative 
cattle-breeding society to enclose and control a proportionate part of the 
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common pasture. When the enclosed part had been improved, the nol).
member owners would refuse to continue the arrangement. We must, t,here
fore, induce cultivators to set aside and enclose and control a .portion of 
their own private lands. A remission of land revenue should be granted to 
cultivators who arrange for such control on a. system approved by the 
Civil Veterinary Department and the district authorities. I do not 
anticipate that the control will be satisfactory or permanent unless the 
members are united in a co-operative society for the purpose. 

In Ajmer-Merwara, and in those pa.rts of the Punjab and of the North
West Frontier Province where hillside pastures are available, it seem~ 
more possible to persuade either a whole village to limit the number of 
stock on the land or to set aside a certain portion by partition for the. use 
of a co-operative cattle-breeding society. The pressure on the grazing 
g.round is less heavy than in the plains. In these tracts I advocate a 
similar concession as regards land revenue. 

QUESTION 16.-ANIHAL HUSBANDRy.-(d) Attempts to persuade cultivators 
to store their fodder (straw of cereals or stalks of hot-weather crops) either 
jointly or separately, with an agreement that the store shall not be used 
until the society re~!Olves that a time of scarcity has arrived, have not been 
successful in this Province. An . attempt is now .being made in the .A.ttock 
District to popularise village silo pits, and I consider that this method 
should be followed. The cultivator is hard to convince, but if Government 
win establish experimental pits in every village, the cultivator's cattle will 
themselves convince him when the pit is opened. Argument is not effective; 
the cultivator requires demonstration, and the demonstration must be at his 
home, not at an agricultural farm. 

The contracts for grazing grounds or gI"ass enclosures (rakhs) Olli hillsides 
should also be given by preference to co-operative cattle-breeding societies. 
Unorganieed gI"oups of villagers cannot be relied upon to handle them pro
perly, while a contractor will sell impartiailly for good and bad cattle. 
Fodder should be given by preference to good cattle, . such as those main
tained by a cattle-breeding organisation. 

If Government intends to create .fodder reserves in the NiH Bar Colony 
or elsewhere, a preferential right to the fodder should be given to cattle 
which lue entered in the herd-books, or which have been entered in the 
r~isters of a cattle-breeding society for not less than six !llonths before the 
commencement of the scarcity. 

QUESTION 17.-AGRICULTURAL INDUSTlliIES.-(C) The chief obstacle is the 
lack of experts to teach such minor industries. In an illiterate country of 
small holders, it cannot be said that the attempt to create such industries 
has ever been made until a competent teacher has !been employed for a 
term of years. A Fruit Expert has recently been appointed in the Punjab, 
and a Silk Expert is working in the Gurdaspur District. Co-operators hav.e 
not been able to assist the silk expert to a large extent, because the work 19 

done in sheds at a distance from the homes of the workers. The industry of 
silkworm rearing will not be successful until it is done in the homes of 
the workers. The co-operato).'s are interesting themselves in the work of the 
new Fruit Expert. 

A ,further obstacle is social prejudice (rather than caste prejudice), which 
prevents cultivators from undertaking the charge of poult!Y'. . 

Perhaps the biggest obstacles of all is the general corruption which prev~ILi 
among the subordinate staff of hotels, hospitals, colleges, etc., to which 
poultry, eggs, honey, etc., might be sold. '1 do not anticipate success unle~s 
producers are able to set up their own retail shops i~ a.to:wn, and a retal! 
shop requires much money and is difficult to organISe If ~t sells only one 
class of goods. 

62160 
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QUESTION 17.-AGlU0"!1LTURAL INDUSTRIES.-(h) The improvement of health 
should be taught ·by rural community councils, which should organise health 
associations. Oo-operators in this Province are doing their best also by 
means of c().{)perativ~ better-living societies, to which reference is made 
under Question 22. 

The difficulty in rural community councils, in India as in England and 
Ireland, is financial. The Punjab Government makes a grant to the Rur3;l 
Community Board which is the central body of the ()()uncils. I consider 
£hat a similar grant s'hould be made by the Government of India to promote 
a Rural Community Council in Ajmer-Merwara. 

QUESTION 19.-FoRESTs.-(b) I have referred to the Bubstitution of fire
wood for ()()wdung ~n my a.nswer to Question 10 (Ii). The formation of 
large forest reserves by Government in the plains is beneficial to the town~ 
rather than to rural areas, since the contract for the sale of wood from l.arge 
reserves will ordinarily be taken by II; contractor, who will naturally seek 
one large market rather than a number of petty markets. Firewood in 
rural areas must be grown by the local popUlation, who can be induced to 
do so by a remission of land revenue. 

QUESTION 19.-FoRESTS.-(C) Soil erosion, due to the denudation of the 
lowers hills, is general in the submontane districts of the Punjab, the North
,West Frontier Province and Ajmer-Merwara. The remedy is re-afforestation, 
which is expensive and should not be expected to give an immediate or direct 
return in cash. It pays -Government and the country in the end, by pre
venting· land from faIling out of cultivation. A skilled staff of engineers, 
rather than of foresters, is needed to show where and how afforestat.ion, 
embankment or planting should be carried out. Skilled advice in plantling 
is valua.ble, but no~ so essential as skilled advice in embankment. When a 
plan for the draining of a. ravine or a flooded channel has been drawn up 
and ma.pped, a remission of land .revenue should be granted on areas 

. reserved by the villagers or areas planted by them. The co-operative 
organisation appears to be the simplest, but it may bel possible to achieve 
the same ends otherwise. 

A careful study of the position is more urgently necessary in Ajmer
Merwara than in the Punjab, but the ravines are small and numerous, 
the work is consequently uninteresting, and for various reasons it is some
times less easy to obtain money for works of development from the 
Government of 'India than from provincial governments. 

QUESTION 20.-MARXETING.-(b) The great evil in existing markets for the 
sale of grain and of raw cotton is the untrustworthiness of the weights and 
measures used. There should be official cart-weighbridges, officially stamped 
weights and measures, officially stamped beam-scales, and a regular inspection 
of them all by an employee sufficiently highly paid to be moderately honest. 
A few markets in the Southern Punjab and in the neighbourhood of Delhi 
enjoy the benefits of old weights and measures stamped by the district 
authorities more than a generation ago. I believe that the stamping is in 
most places no longer carried out, but that the old articles are in use. They 
are of great benefit to the producers. Model by-laws for the use of local 
bodies have been prepared by the Punjab Government, and passed by a 
number of municipal authorities and one district board. They provide for 
the purchase of a standard set of weights and one measure from the Mint, 
and prohibit dealers from calling by certain names any weights and measures 
which do not agree with these standards. So far as I have discovered by 
careful inquiry, these by-laws are totally ineffective, because (1) the public 
does not know of their existence, (2) the customer cannot entrap the shop
keeper by asking him to specify the precise name of the weights or measures 
which lie is using, and '(3) there is no system of inspection. Legislation 
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which does not face the facts is not only without value but harmful. There 
should be prepared at the publio expense standard weights and measures for 
sale to the public, duly stamped and regularly inspected, and the use of 
any other weights or measures than these should be forbidden (1) in all 
markets, (2) in all municipal areas, and (3) by progressive degrees in the 
villages also. 

QUESTION 20.-M.uxETING.-{C) I advocate the erection of elevators for 
the collection and grading of grain for export, both at markets up-country 
and at the ports. Up-country elevators are of little value without elevators 
also at the ports. They should all be under the management of the railway, 
in order to concentrate responsibility for the grain from the moment it leaves 
the hands of the producers to the time of actual shipment. I realise that in 
the years in which there is no expert of grain the elevators will do little 
business and will possibly work at a loss. 

QUESTION 22.-Co-OPEBATIoN.-(a) The most important functions of gov8'rn
ment as regards the oo-operative movement in India are-

(1) the education of the people as regards the real meaning and 
principles of co-operation; 

(2) the audit of the societies or the supervision of such audit; 
(3) more direct assistance to new and untried types of society; 
(4) miscellaneous concessions. 

The functions of a non-official agency should be>-
(1) propaganda in those types of society which are no longer exwr--: 

mental; 
(2) the supervision of existing societies; 
(3) if the audit is not carried out by government agency, tIllot:Y1'i 

audit of societies under the supervision of government; 
(4) the education of the public; 
(5) finance. 

In the Punjab the financing of societies is almost e'ntirely carried out~ 
central banks and the Provincial Bank, which are non-official bodies. The 
Registrar is, however, President of the Provincial Bank, to which Govern
ment has, with the approval of the Legislative Council, given a guarantee 
of interest on certain debentures for a term of years. Government on the 
other hand, has hitherto financed the co-operative mortgage banks and has 
placed a small sum of money annually at the disposal of the Registrar to meet 
unexpected emergencies or to assist the weaker institutions such as the 
Co-operative Industrial Bank formed by societies of artisans. The money 
held by co-operative societies in this province from Government is at this 
moment not more than Rs.4 lakhs in a working capital which exceeds 
Rs.5 crores. 

Audit of primary societieil is carried out by the sub-inspectors of the 
Punjab Co-operative Union. The-se auditors are non-officials, appointed and 
paid by the union, but working under the general control of the Govern· 
ment inspectors. The arrangement, which appears somewhat illogical, is 
found to work with reasonable effici8'1lcy, ·The central hanks and a few of 
the largest primary societies are audited by chartered aooountants. The 
appointment of every auditor, whether a servant of the union or not, is 
subject to the approval of the Registrar in accordance with Section 17 of 
·the Act. 

The system prevailing in several provinces, whereby the audit is done by 
servants of Government, is supposed to ensure greater accuracy and respon
sibility, but unless Government is willing to appoint a staff for inspection 
and education as well as for audit, the function of inspection and education 
is then left entirely to non-officials, who if paid, and if fully competent, would 
throw a greater burden on the finances of the societies, and if unpaid, appear 
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to work with less regularity and sometimes with less sympathy than an 
official inspecting staff. 

There is, therefore, iIlluch to be said for the Punjab system of Government
paid inspectors, who are usually graduates and who undergo a subsequent 
training of over a year before appointment to a circle. They submit to an 
examination which is estimated to attain the M.A. standard. I have no 
desire to criticise other provinces, but I do not think that the system of 
non-official inspectors and educators secures men of the same calibre . 
. Propaganda, exoept in the case of experimental types of society, is entirely 

carried out by the staff of the Punjab Co-operative Union. 
The ooncessions grantOO by Government consist of the remission of income

tax except on income from Government securities, exemption from stamp 
duty and registration fees, the privilege of remitting money from one bank 
to another by remittance transfer receipt through the treasury, and (during 
the last ten years) the refund by the local government of three-quarters of the 
commission paid by co-operative societies on money orders used by them for 
the remittance of co-operativ6 money. The remittance transfer receipt 
facilitates the dispatch of money between the higher institutions, while the 
rural societies USB' the money order system. 

In answer to other questions I have suggested the remission of land 
revenue, rather than grants of money, to societies which u,ndertake certain 
works of public utility, such as the enclosure of pasture. 

A great privilege would be oonferred on the societies and on the agri
cultural population at large, if central co-operative banks were permitted, 
in districts which have no branch of the Imperial Bank of India at head
quarters, to open a personal deposit account in the treasury, to which they 
could credit sums received by them on account of land revenue, instead of 
having to pay the money to the subordinate treasury officials in cash, with 
the consequences which are inseparable from the activities of low-paid 
officials. 

The relations between the official staff and the non-official agency of the 
Punjab Co-operative Union are harmonious, and the allegation frequently 
made that oo-operation in the Punjab is official-ridden proceeds in my 
opinion from persons who have not studied the Punjab system at close 
quarters. 

(b) (1) O,·edit societies.-The measure which would help the oo-operative 
societies of this province more than any other is legislative provision to make 
the ordinary money-lender keep clear accounts in an intelligible form, and 
communicate them periodically (without demand) to his debtor. Attempts to 
limit interest by legislation have been unsucoessful throughout all history, 
and I do not recommend them. 

As explained in my answer to question 6, I would enable the debtor to take 
the initiative in using the Usurious Loans Act, without waiting for movement 
by the creditor, and would provide for a compulsory examination of the pre
vious accounts and for fixing reasonable instalments without interest. 

Special measures to deal with rural insolvency are required in depressed 
areas, such as Ajmer and the Muzaffargarh district of the Punjab, where 
the destitution and the moral enfeeblement of the agriculturist render it 
impossible to relieve him by oo-operation alone. 

(2) Purchase, and (3) Sale.-In my answer to question 20 I have discussed 
the necessity for standard weights and measures, supplied by authority and 
inspected by authority. Our great difficulty at present is to convince' the 
zamindar that when a co-operative sale society weighs Olle maund, it means 
one maund, whereas in the case of a number of other agents it. may mean 
30 or 35 seers. The enforcement of the by-laws regarding pure food, especially 
milk, by local authorities, would be very helpfu}). In some al'ea.qthere are 
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excellent by-laws, but their enforcement is not- always regular, and the 
agency which is intended to enforce 'Cloes not always operate·in -the manner 
which was intended. 

(4) Societie, Jor impTollem~1It8.-1 have recommended compulsory legislation 
to deal with recalcitrant individuals who obstruct or refuse to join in 
societies for afforestation, enclosure, or the building of tanks. I have also 
recommended the remission of land revenue in such cases. 

(5) Consolidation 8ocieties.-The Punjllib Government supplies a special 
staff for this wor~, which at present numbers six inspectors and .70. sub
inspectors. They are drawn from the subordinate revenue staff, and are 
paid at a substantially higher rate than they would receive on their ordinary 
duty. We are, therefore, able to insist on industry and integrity. The 
agriculturists do not appear to favour the use of the ordinary revenue staff 
without 8uch special provision for their correct behaviour, but it may be 
argued that the ultimate oovantages of consolidation outweigh the injustices 
which might result from wholesale use of the revenue staff with compulsory 
powers. I am inclined to suggest the introduction: of compulsion in limited 
aIeas, especially those in which the people are oovanced and intelligent. We 
have in the Punjab redistributed 60,000 acres in five years, though the staff 
has not been so large as at present during- this period. 

I recommend the remission of the mutation fee, as in the Punjab, for the 
entry of the results of oonsolidation in the revenue record, and I would 
legislate to provide that in the event of a subsequent suit by the reversioners 
of a widow, or a minor on his majority, or an absentee on return to his home, 
against the results of a voluntary consolidation proceeding to which his 
representative, who was at the time in possession of the land, had oonsented, 
the redistribution should not be upset in the event of the success of the 
suit, but cash compensation should be given. 

(6) We have no societies for- the use of agricultural machinery in the 
Punjab, and I do not foresee a likelihood of their creation, unless tube-wells 
can be proved to be successful in the hands of small cultivators. 

(7) Farmin9 societie.~.-We have five in the Punjab, which are working 
with indifferent success. A more useful line of oovance appears to be the 
formation of better farming societies, which are now about 100 in number, 
and to some of which the Agricultural Department is giving vernacular 
trained men (m'Ukaddams) for a term of years. They take the form either of 
a farm of about 30 acres, which is cultivated by one or more special tenants, 
or an extensive area of 2,000 acres, cultivated by the members themselves. 
The present method of giving trained workers to such societies appears to be 
sound. The cultivator believes more fully in results obtained on his own 
land under his own supervision than in results obtained on a government 
farm. He is incurably suspicious. 

(8) The sooieties for the breeding of cattle and sheep, which are at pre
sent about 200 in number, obtain their bulls and rams at very moderate rates 
from the government farms, but the district boards, which pay a part or the 
whole of the price of the bull, are not willing to allow such societies to con
fine the use of a selected bull to the stock of the members of the society, 
though local bodies in Europe habitually act on this method. It is unsound 
to allow a bull to waste its strength on unselected stock, when a method 
of selection is open to the whole village. 

I should be glad to see all animals, which are entered in a herd-book 
or are registered by a co-operative stock-breeding society, . branded or 
tattooed, and a system of registering sales introduced. 

The most important reform is, ~owever, a limitation ~f the number of 
bulls which may cover cows in a gIven area. I f~und thIS system at work 
in North Ireland in 1924, and I observe that It has subsequently been 
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introduced in the Irish Free State. It was being actively discussed also 
in Sweden. Most of all it is desirable to control the release of bulls 
by pious Hindus with a' view to acquiring merit. Whatever merit may 
be aequired, the result of the action on other persons does not always 
appear to be borne in mind, and if a bull of inadequate size and mongrel 
stock is released to do its worst, the entire neighbourhood suffers. I do 
not believe that a courageous provision to deal with this evil would cause 
excitement for more than a few weeks. I would let a man release a bull 
a8 an act of virtue, but it should be approved as fit for covering the stock 
which it may cover. 

(9) There are in the Punjah four types of societies for ge'neral improve-
ment--

(1) Co-operative adult sohools, 
(2) Co-operative societies of compulsory education, 
(3) Arbitration societies, 
(4) Better living societies. 

The adult schools explain themselves and do work of mixed value. They 
have often a short life, but that does not mean that they have not achieved 
a useful purpose. In the three other types, the members pledge themselves 
to educate their children up to the end of the 4th standard, to refer all 
their disputes to the societies for arbitration, and to carry out such rules 
of moral, social and hygienic improvement as may be approved by the 
general meeting. No help from Government appears at the moment to be 
required. 

(c) Yes. 
(d) In the Punjab I consider that 25 per cent. of the societies are 

thoroughly good and are rapidly attaining their end, 50 per cent. of the 
remainder are useful but are working more slowly, and the other 25 per 
oent. are not at present doing work of value. It is for the continuous 
education or the liquidation of the latter that the Government staff, a3 
well as the staff of the non-official Punjab Ot>-<Jperative Union, is required. 
I am quite satisfied with the proportion of success. 

The Province of Ajmer on the other hand is in a less satisfactory con
dition. The societies have in the past been controlled by central banks 
of an urban temper, and inspected and audited by a largely non-agricultural 
staff, which is neither fully sympathetic nor fully trained. The assistance 
given by the Government of India has been proportionately very much 
ress than that given by the Government of the Punjab, ana the buraen 
laid upon the societies of this extremely impoverished area, in order to 
support their staff, has in my opinion ·been excessive. A more generous 
attitude would be justified. In particular the services of agricultural 
experts would give great help to the societies, a special staff for consolida
tion societies is required, trained agriculturists might with advantage be 
supplied, as in the Punjab, to do practical work in better farming societies, 
and doncessions should be made with regard to societies for enclosure or 
for the construction and repair of tanks. From the co-operative point of 
view the Province' of Ajmer Merwara needs liberal treatment, in view of 
its special difficulties. 

Co-operation in the North-West Frontier Province has recently been 
started, and has been placed under the Registrar of the Punjab. The 
Government of India has here assumed a liberal attitude, and a good 
beginning has been made. ' 

Co-operation in Delhi Province is also under the Registrar of the Punjab, 
and here also reasonable assistance has been given. Co-operation in Ajmer 
M:erwara has been working longer and has reached a point at which ita 
needs cannot be rompared with those of the North-West Frontier Province 
or Delhi. 
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QUESTION 23.-GENJ!ll.AL EDuoATIoN.-(a). I do not think that the educa
t~on of the. rural classes. should be considered so much fraim the point of 
view of agricultural efficiency as from the point of view of human develop
ment .. Under certain conditions it is possible for a miserable specimen of 
humanity to be r~860nably efficient (under supervision) in agricultural 
work. The defect ID our rural education is that it is planned by urban 
men, given by urban men, supervised by urban men, and examined by 
urban men, to a very large extent. This peculiarity is found in many 
countries, but owing to the wide divergence of interest and difference in 
point of view between the urban and the rural population, the evils which 
result from it are more obvious in India than elsewhere. The village 
school boy is taught by a master who is often a resident of a town and 
dislikes the country, or if originally born in a village, is frequently of the
shop-~eeping or money-lending class and has little knowledge of agricultural 
PUrsUits or sympathy with the cultivator's outlook. l'he school is inspected
by able and industrious officers, who often suffer, in a greater or less degree, 
from exactly the same limitations. The text 'books which are studied are
still, despite recent improvements, concerned to a' considerable extent witlr 
urban life, and are full of urban histories and instances. The laudable
ambition of the school-masters is to prove their own efficiency by so 
educating the boys that they can pass at least the primary standard and 
can be encouraged to continue their education in a secondary school. 'I'he 
prize which dazzles their imagination is that by attaining the standard 
of matriculation or a school-leaving certificate they can secure a small post 
in Government employment, and if they proceed further to the University, 
may secure a high post. 

In my opinion the remedy is to draw a large percentage of the teachers 
in the rural elementary schools from the CUltivating classes, and to reserve 
a minimum perCentage of admission to both the normal schools and the 
higher training colleges for individuals df the same origin. We should 
thereby secure a larger proportion of such men among the inspecting 
officers, though it is impossible to carry the principle of reservation higher 
In the profession. -

As regards text books I would continue the process of replacing urban 
matter by rural matter, di!:ecting the attention of the rural student tG 
objects which surround him and to conditions with which he is familiar. 
The abler student from the intellectual point of view must go on to a 
higher school, and will of course become urbanised, but with rural text 
books and a rural master there is no reason why the village boy should not 
become more alert in mind and more receptive of new ideas than at present, 
without feeling that all the good in the world is in the towns and thereby 
so changing his outlook that he returns to agriculture only because he 
sees no hope of other occupation. Closer relations and closer sympathy 
will be established with the rural pupil by a teacher who is himself rural 
in mind and outlook. In many countries, including England, a number 
of rural ~eachers are keen gardeners, naturalists, bee-keepers, poultry
keepers, &c., and some of them become authorities in the neighbourhood 
in such advanced matters as the judging of cattle, crops, &C. Agricultural 
oo-operation in Rumania was originally organised by a group consisting 
largely' of school-masters. The Folk High Schools of Sca.ndinavia, whil~ 
teaching very little agriculture stimulate in the rural mlDd the Idve of 
both country and countryside, ~hile enlivening and wid~ning t~e interests 
of their pupils. Such an influence appears to be rare ID ~ndIa,. and can 
only be established by drawing a teacher from a class which Will under
stand, sympathise with and maintain a rur~loutlook;. 

I do not advocate the teaching of agrIculture 1D elementary schools, 
and I am doubtful of its value in Anglo-vernacular ~iddle schools. I h~ve 
not sufficient knowledge to criticise the vernacular mIddle schools to whICh. 
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small agricultural farms are at present attached, but I think that they 
~lso suffer to some e~tent from the tendency of the teacher to be urban 
I~ outlook, and of the abler teac~er to pI:efer 'urban surroundings. ,Rural 
high scho~ls should be created In the vIllages, not only in the market 
towns or In a head'luarters of a district. Farms should be attached to 
them in which the pupils would carry on practical agriculture. Schoo1 
gardens are in my opinion sufficient in elementary schools. 

QUESTION 23.-GENERAL EnucATIoN.-(b). The Primary Education Act 
should be appl,ied more gen~ral!y ,and with more courage. Government 
should not shrmk from the mfhctlon of the penalties authorised by the 
A:ct: ,In s,ome areas the compulsion is at present partial and there is 
tlll~Id~ty WIth regard to enfor~ment. Co-operators in their oo-operative 
socIetIes of, compulsory educatIon do not shrink from imposing penalties, 
~nd the WIthdrawal. ofa ~e~ber on whom a penalty has been imposed 
18 very rare. Our ImpressIOn IS that all the more advanced districts are 
ready for a. general extension of the compulsory principle. Such outcry 
as there might be would proceed from persens who are either a small 
minority in the villages or are residents of the towns and have no real 
knowledge of rural conditions. 

QuESTION 25.-RURAL WELFARE.-(b). The Punjab Board of Economic 
Inquiry is carrying out a number of intensive investigations into selected 
villages, and the results in a few cases have been published or are in the 
press. The investigator is a graduate on Rs.150, and spends at least a 
year in the village itself. The results are interesting and useful, ·but would 
be much better if the Board had a trained and permanent staff. This is 
impossible without an assured income. The Board, at present lives on au 
annual grant from government, and I consider that a guarantee with regard 
to the continuity of this grant should be given, in order that permanent 
investigators may be engaged. The report of the recent Economic Inquiry 
Committee, appointed by the Government of India, shows that the Punjab 
method was in general approved and was the basis of their recommenda
tions. 

Extensive inquiries are more difficult than intensive and oll'er greater 
opportunity for error and for hasty conclusions. The greatest necessity 
in all economic investigations is for thoroughness and caution. It is, 
therefore, imprudent to employ other than practised investigators, working 
under trained economists. 

Oral Evidence. 
42,115. The ChaiTma'/i.: Mr. Strickland, you are Registrar, Co-operative 

Societies, Punjab P-Yes. 
42,116. You have provided the Commission w.ith a note of the ev~den~e 

which you wish to give. Would you like at th~s stage to say anythm~ m 
amplification of that note or to make any correctlOnsP-1 have no correctIOns 
to make, I want to amplify one part of it, page 297, Question 20 (c), on the 
suoject of elevators. Since writing that, I have been considering the question 
as to the extent to which the holding of the grain which was in the elevators 
could be assisted by the co-operative mo,:ement, and. I discusse~ it briefl~ 
with the Aaent of the North ,Western Rallway and With a man In Karachi 
who is a representative of a firm, by name Mr. Buntin. He used to be in the 
Irrigation Department. As I understand from Major Gordon's report, the 
amount which we hold at anyone time, in the Punjab, whether for export or 
for internal use is approximately 400,000 tons on an average, representing a 
value of about '5i crores. I see no difficulty in the co-operative movement 
readily expanding and taking a large part in the finance of holding the grain 
up to that figure. 'I have taken the opP?rtunity during my visit t~ Delhi of 
.consulting the Manager, Northern India Branches of the Imperial Bank, 
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who has given me a letter authorizing me to say that the Bank will be pre
pared to make advances against elevator certificates for graded grain, pro
vided that the certificates are so drawn up as to be legally valid and trans
ferable by endorsement, Government to be responsible for the grain up to 
the time of final delivery. I only wanted to add this in order to explain that 
the c(H)perative movement could go a long way in this direction of finance. 

42,117. Your suggestion is that the co-operative movement might carry out 
the primary collection, and the co-operative society would hand over the 
grain to the up-country elevator and obtam certificates from it?-Yes, I am 
thinking primarily of working through the co-operative commission shops 
where the ownership of t,he grain remains with the individual and does not 
pass to the shop, but the shop would give him an advance against his certifi
cate, and would in its turn obtain an advance from the Imperial Bank. 

42,118. While on this question of grain elevators, I should like to draw 
your at1;ention to the words which you have used on the same page. You 
say: "Up-country elevators are of little value without elevators also at the 
ports." Do you not think that if the expense involved in undertaking this 
movement of grain elevators has to be justified, it can only be justified on 
the internal trade, that, is to say, on the trade for wheat for internal con
sumption in India ?-I do not quite understand the expression " it can only 
be justified on the internal trade." 

42,119. Economically it is only likely to pay if you can set up your grain 
elevators with a view to handling wheat for the internal tradeP-I do no-£ see 
why one should exclude from consideration the export trade. I am afraid 
that I have not quite grasped the point. 

42,120. The balance of wheat available for export year by year is very 
uncertainP-Yes; it averages from 700,000 to 800,000 tons. 

42,121. And occasionally it falls very much below thatP-Yes. 
. 42,122. On the other hand, the demand for grain for consumption in India 
is relatively stableP-Yes. 

42,123. And it would be just as feasible for the grain to be drawn from the 
Punjab for consumption in the great centres of population by means of 
grain elevators as it would be to deal with wheat for the export trade by 
grain elevators; and, indeed, it appears to be the view of those who have 
applied their minds to this problem that it is only if grain elevators can pay 
on the basis of the trade for internal consumption that, financially, elevators 
at the ports can be justified. I only wanted to draw your attention to the 
fact t,hat you lay great emphasis on the export trade, whereas in fact it is 
trade for internal consumption P-It seems to me that in this country 
elevators are wanted for the export of grain, since exported grain requires 
to be graded, more than grain consumed within the country. It is always 
dispatched to a distant and open market which causes the exported article 
to be standardized and improved, and this holds good also in America and 
elsewhere. 

42,123.1.. Do you know that graded grain is said to be wanted for the 
Indian mills alsoP-No, and I am surpised to hear it. I have always regarded 
the Indian consumer as indifferent in the matter of quality. 

42,124. What I want to suggest, is that if 400,000 tons is about the average 
that will have to be held at any time, then the loss of a bad year will be 
compensated for by the gain of a good year, so that it ought to be II: paying 
proposit,ion if calculated on the basis of the export trade only. Turnmg ~ow 
to the first page of your note of evidence, you say that a scheme .of pr~ctlc:,,1 
training for a term of years on these lines has been under consideratIOn In 
the Punjab, and has, you believe, beel!- approved. That is to say, a scheme 
of practical training designed to eqUIp men for ~mployment, as ~anagers, 
and so on P Will you tell us a little more about thiS P-I was 1!peakmg of the 
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scheme which I expect Mr. Milne has already described to you the Shergarh 
scheme, which I heartpy support. ' 

42,~~. We have read with interest your views as to the desirahility of 
appomtmg a permanent delegate to the International Institute at Rome. 
What calibre of man do you require .for that office?-If you are going to take 
a retired employee, then I imagine that he should 'be a man wh() has held a 
very high status out here, somewhat comparable with people like Sir John 
Ell.i~t, who was th~ Br~tish representative. I understand that the present 
Bntlsh representatIve IS a man who was taken from the Civil Service at 
Home and of lesser experience. 

42,126. What pay do you imagine would have to be given?-lf you take a 
il'etired official, even a senior man, you might secure him for £500, but if you 
.j;ake a man, of any position, from India, you will have to give more. 

42.127. You say, in dealing with this matter of the International Institute 
-at Rome, that the recent Congress proposed to amend the constitution of 
·the Institute in a manner which may eventually involve India in liability for 
-a higher annual subscription if she wishes to remain in class II of members . 
. 1 think it is the case that the increase of sub6cription to which you refer has 
-heen approved by the Government of India ?-I did not know that; all I 
know is that it has been approved in principle by the Institute itself, but 
that it has not yet been necessary to levy it. 

42,128. In your answer to Question 4 (b), you lament the discontinuance of 
the dairying course?~Yes, I feel very strongly on that matter. 

42,129. You suggest that provincial susceptibility should not be allowed to 
interfere with efficiency in that direction. Is it in .fact due to provincial 
susceptibilities?-That is what I gathered from the reply of the Government 
of India to the Punjab Government. 

42,130. What was their attitude in the matter ?-The Government of India 
said .they should only undertake advanced courses, but this is an advanced 
and technical course to which only graduates were sent, so that it WM a post
graduate course, and consequently one which the Government of India should 
undertake, 

42,131. 'With regard to your answer to Question 4 (c) on page 291 
which deals with rural post offices, may I know whether the cases which 
you are thinking of are cases in which representations have been made and 
where it is supposed post offices might reasonably be installed without undue 
loss to Government?-No, but the general attitude of the Post Office always 
is that the post office must pay its way before it is created. 

42,132. Your view is that it creates its own demand?-Y6S; and it must 
do it slowly. 

42,133. 1 am interested in your note on broadcasting. Have you thought 
,out the question of programme at all p-It will all depend on the size or area 
over which you are broadcasting; I do not think the language question for 
four Divisions in the Punjah and a good deal of the Frontier Province would 
·create much difficulty. You can adopt a simple form of Urdu or Punjabi 
which will be understood. 

42,134. But difficulties will arise occasionally, I suppose. For installce, 
many people in Scotland occasionally complain that they cannot understand 
the English. Difficulties like this are apt to crop up P-Yes, I myself have 
experienced that difficulty. But speaking of the Punjab, I think that as 
most of the villagers understand simple Urdu, though they do not speak it, 
and if broadcasting is done through simple Urdu it will be understood by 
.most of the villagers . 

. 42 135. Prima facie it looks as though broadcasting would be by far th6 
-must effective means of educating and awakening interestP-Yes, they would 
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simply love it in the villages, because village life is so dull; I think a good 
deal of the rural crime in India is due to boredom, just 'as it is in England 
and elsewhere. People have nothing to do after dark. 

42,136. On page 291 you give us your views about the principle of providing 
agricultural credit by non-co-operative means, and you cite the example of 
the Agricultural Bank of Egypt. You tell us that you do not think that 
that principle should be applied in India. Would you provide us with 
rather a fuller note on that subjectP-Yes, I will. 

42,137. There is an idea abroad in certain quarters that in order to ease 
the lot of the cultivators you ha.ve got to provide him with ample credit 
.on easy rates. You do not agree with that viewP-You destroy him 
absolutely. That is exactly what happened in Egypt. 

42,138. On page 291 you are dealing with the matter of taccavi loans, and 
at the end of .your remarks you say: "The apparent rate of interest is 
largely in favour of the direct loan from Government, but unless the dis
tributing officer is extremely watchful or his subordinates a.re unusua.lly 
upright, the actual cost to the borrower largely exceeds the a.pparent rate 
of interest." Is there abunda.nt proof of that?-It is very difficult to 
bring it into a Judicial Oourt, but it is true all over the country. We 
find instances where members of our society borrow a.t 12! per cent. from 
the society to repay a Government taccalli loan which is nominally !at 
61 per cent. Let me give an insta.nce. I was cOlIlducting an economic 
investigation in a village, and received a request for help in obtaining 
Rs.400 for sinking a well. I sent it straight to a high officer, and it was 
granted in a week at a cost of Rs.17, of which only Rs.5 was illegitim.ate. 
They told me that if they had gone through the usual channel they would 
have spent a year in obtaining it, ana it would have oost them &.50. 
The year may be an overestimate; I should say six months. 

42,139. On page 292, in answer to Question 6 (b), where you are dealing 
with agricultural indebtedness, you express a view that in some districts 
debt has reached a point where it cannot be dealt with by ordinary means, 
but that steps must be taken to declare an area and to take Government 
action to clear the JIlatter up. Would there be any difficulty in the actual 
delimitation of such an areaP-I do not think so, because it need not apply 
to everybody in the area. You could make it apply from village to village, 
.or you could make it in some cases optional for people to come forward if 
they wished. 

42,140. Would it not affect the credit of people in the declared area, 
although they might not themselves be III any great difficultyP-It might, 
but I think that should be ignored in view of the great advantages to be 
gained. With regard to my reference to Ajmer-Merwara, I ought to men
tion that. the Registrar of the Punjab is also the Registrar of Delhi and 
th" Nor~h-West ~'rolltier Province, and acts in an advisory capacity for 
Aj mer-Merwara. 

42,141. You say the subordinate courts in India are hard-pressed by work, 
aud it is not hUlnan to expect them to devote time to the examination of 
old accounts, and the consideration of the real results of the decrees given 
by them, unless they are required to do so by precise enactment. You think 
they would be able to undertake the work which you suggest should be put 
·on themP-I think so. 

42,142. On page 293, in answer to Question 6 (c), you are dealing with the 
Punjab Alienation of Land Act, and I gather you consider that on the whole 
that Act has proved a success P-Villagers say it is the one thing that has 
,saved them. 

42,143. I take it that Act does comply with the desideratum you lay 
.down, namely, that Rueh legislation should include the precise issues which 
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the civil court is req!lired to decide?-I do not think it is needed in that 
particular Act, because that Act is an act of prohibition. Where these 
things must be fixed is in a positivo enactment. For instance, in the Pre
emption Act, whenever a perSOll comes forward claiming pre-emption 
against 1ii0llleone who has bought certain land, it is compulsory on the court 
to fix issues to the efIec~: "Is this contrary to the Alienation of Land 
Act?" It has to fix the issues without any initiative on the part of the 
pal·ties. 

42,144. How far do you agree, when you are attempting to consolidate a 
village in which the holding~ are serio~ly fragmented, that it is wise to 
pltSS along, if you meet one or two obstinate people ?-I think there are 
now areas where we might proceed to compulsion. 

42,145. You think public opinion is sufficiently with you for that?-In 
certain areas. . 

42,146. There again would you declare a definite area?-Yes. I would 
pass an_Act saying that compulsIOn may be used. I am not at the present 
moment attempting to discuss the details, but this Act might be applied 
by noWicatioll to any are~ the local Government though~ fit. It could be 
applied gradually. 

42,147. I have one supplellleutary quostion on irrigation. Do you see 
allY hope of coming to an arrangement whereby water may be charged for 
on a ,·olumetric basis to a group of cultivators organised co-operatively?
The obstacles appear to be very great. We have prepared several schemes, 
and found several Irrigation officers willing to support them, but there has 
always been someone in the scale of authority who would not support them, 
and from whom the obstacles appeared to arise. A Superintending Engineer 
may agree, bui his subordinaies do not. Sometimes people below are willing 
to try the Illethod, and then the obstacles appear to arise higher up. We 
have a large file in my office dealing with the point. There are obstacles 
always. 

42,148. Do you think the Irrigation Department is willing to make the 
experiment"?--Bome men are and some men are not, and as a consequence 
there is always someone who is not. 

42,149. Would you like to develop at all the view you express on page 294 
in answer to our Question 15, that the Civil Veterinary Department should 
be independent of the Director of Agriculture ?--I am not in a position to 
say very much on that. We find in our co-operative cattle-breeding and 
milk-recording societies that we have continually to turn to the local 
Veterinary Assistants rather than to the local Agricultural Assistants. 1 
do no~ question the clailll of the Agricultural Department that the agricul
tural expert has had a training which covers animal husbandry in a wider 
sense than th,~ veterinary man, but in practice the agriculturist never 
tout'hes an animal in the majority of cases after he leaves college. We, 
therefore, turn direct to the Veterinary Department, and I should like to 
sell that department extended to lUclude cattle-breeding. I heard part of 
thu evidence given by the last· witness, and I should like to say that. in my 
opinion friction would be reduced in that way. It would certainly be a help 
to eo-operators. 

42,150. On page 295, in answer to Question 16 (d), you say: "Contracts 
for grazing grounds or grazing enclosures (mkhs) on hill sides should be 
given by preference to co-operative ca~tle-breeding societies." What is the 
naturll of a contract of that sort? What do you mean by a rakh P-A 
Deputy Commissioner sometimes has certain hill areas under his control 
where they are no~ in the hands of the Forest Department, low hills. He 
dad art's them open, or gives them out on contract from time to time. I 
think for a year os a rule. One Deputy Commissioner has helped us very 
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much by giving graziug contracts to co-operative societies which charge so 
much per head to their own and other cattle. 

42,151. Are most of these areas covered by scrub jungleP-Yes. 
42,152. The same officer contr.:>lsthe taking of firewood?-I think so. It 

is ten years pince,I was a Deputy CommIssioner, and I do not really 
remember. 

42,153. On page 295, in answer to Question 17 (c), you say: "C(}ooperator; 
have not -been a.ble to assist the Silk. Expert to a. large extent, because the 
work is done in sheds at a distance from the homes of the workers." Why 
is the work carried on at a distanceP-Because it must be done where 
JIllllberry trees exist, and so far they have only been planted on the banks 
of the canals. Since I wrote that, I have been in touch with my local officer 
011 the point, and he tells me that in two villages now ground has been 
selected and trees are being put in, the intention being to start silk societies 
there. I think we can go further on those lines. 

42,154. Have you examined the possibility of attempting to extend the 
poultry industry ?-Wc have tried to organise a few egg-selling societies and 
we have come hopelessly up against the subordinates. The natural body to 
supply the eggs to is the hospital or a hotel, but the manager cannot attend 
te the matter himself, and one has to go to the khansmna and pay him. 

42,155. How about the market in Europe and America for dried eggs, and 
EO on? Do you think that might be explored ?~It seems to me to come both 
logically and in practice after the local market. It would want much bigger 
plant and more skilled management. It would be much more difficult to do 
co-operatively at the present time. 

42,156. On page 296, in answer to Question 20 (b) on marketing, you say: 
"There should be prepared at the public expense weights and measures for 
sale to the pubfic, duly stamped and regularly inspected, and the use of 
any other weights or measures than these should be forbidden." Would 
you make the manufacture of those weights and measures a Government 
monopolyP-It could be done by' private persons licensed by Government, 
or Government could inspect them before sale. The thing would automatic
ally happen if you forbade the use of others. 

4.2,157. You would have to take steps to compel the withdrawal from use 
of existing scales and weights P-I would not confiscate them. I would 
merely penalise the use of anything which was not stamped. It is of great 
importance from the point of view of agriculturists, and others too, in this 
country. . 

42,158. Are there many SysteJllS of measurement in vogue in the Punjab P 
-About ono eV!'I)' ten miles. I investigated that in the Jhelum district, 
when I was Sub-Divisional Officer there, and in an area of 60 miles I found 
six different topas, whil,h are the measures by which grain is often bought 
and sold. 

42,159. As you are aware there has been an enquiry within recent years 
iuto the possibility of clearing up the confusion. Do you think public 
opinion is ready for a move in that direction?-I think public opinion in 
that direction, and in several others in matters of this sort, is much more 
advanced than people sitting in Simla realise. I do not mean any disrespect 
to Government by that. If you go out into the villages you discover how 
very much the people in this Province have changed in the last ten years. 
Thtly are ready for n lot. of things. They would squeal, but would accept it 
in six months, just as they would the enforcement of British weights and 
measures. 

42,160. You give us some interesting views on general education on page 301 
in allswer to our Question 23 (a). You Bfl;! anxious that teachel"ll drawn from 
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rural classes s·hould be assured of a mlnlmUm number of places in Normal 
schools and higher training colleges. How far do they remain rural in the 
sense in which you wish them to, if they are trained at these institutions? 
-It depends on the quality of the institutions. Normal schools are now 
being made into very vital a.nd human institutions instead of being merely 
instructional. There is a Normal! school at Gakhar where the students are 
kept going at the double all day long. That means that although the 
atmosphere may not be rural, it is decidedly not urban. It is not the sort 
of thing we mean by urba.n, which often means that people become heavier 
in their figures and softer in their habits. If you put these men under the 
right sort of discipline, they will remain much more open-minded and sympa
thetic than the ordinary routine allows 8.11 urban man to become. I hasten 
to say of course that there are urban men who are excellent. 

42,161. If a man from a ruraJ area went to a NormaJ school in a town and 
had a reasonably comfortable time and found himself less comfortable when 
he came to the village, he might draw his own conclusioIlB as to the relative 
attractions of town and country, might he not?-Yes, and for his own con
venience he might wish to go back to the town, but some of them might also 
think that something should be done for the country. 

42,162. How far is this view founded on· experience, that it is possible to 
take a man of the rural classes, put him through a normal school, take him 
back to the country, and find that he is really rural in his outlookP-Practi
cally no direct experience at all; it is only my own opinion formed as the 
result of going about and talking to various people. 

42,163. You say ruraJ high schools should be created in the villages; would 
the idea be a village high school serving a group of villagesP-Yes, I mean 
the ordinary high school with a different curriculum but with exactly the 
same ultimate standard of education, though not perhaps the same subjects; 
it would be right out in the jungle, not associ-SIted with a town. 

42,164. I was wondering how many ordinary villages it would take to 
justify the settling up of a high school in a small village ?-It would extend 
over the surrounding area, and it would have to be to a large extent a 
boarding institution, as most high schools are. 

42,165. What are they in fact? Are they mixed boarding and day schools? 
-Yes, I believe I am right in saying that; I know many are, a.nd I think 
they all are. 

42,166. In answer to. Question 22 (a), on your own subjel't, co-operation, 
you give us some. interesting views. How far are you satisfied with the 
tou('h that exists between your OW11 department and the Agricultural Depart
ment?-We are in ~,(}llstRnt touch. What I do feel is that if the Agricul
tural Department were also, I was going to say, more rural, it would be a 
good thing; but even SOlllb of the urban men in the Agricultural Department 
we find very helpful; we find them helpful on all points really. 

42,167. But ~'ou: do notice a distinctly urban flavour in the Agricultural 
Department?-There is apt to be. For insta.noe, every year I receive a list 
of men who have passed out from the Agricultural College who want to be 
c~perative inspectors, but I have to reject most of them on the ground 
that they have never been. in a village or seen one. 

42,168. Then you set out the most !important functions of G:overm~ent 
with regard to! the oo-operllltive movement. Do you set these vanous POlllts 
down in the order of their importance? Would you regard education in its 
widest sense as being the most important function of the co-operative move
ment?-No, I put them down in order of chronology; you must deal with 
educatlion first. 

42169. Do you regard education as perhaps the most importantP-It is 
the ~ost fundamentaJ; you can do nothing without it. 
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42,170. You point out that in the Punjab the financing of societies is 
almost entirely Ilarried out by Central Banks a.nd the Provincial Bank, 
w.hic;h are non-oftiaial bodies. You, as Registrar, are President of the Pro
vincial Bank; who, as a rule, fill the chairs of the district banksP-iIn the 
majority of cases, in at least four-fifths· of the central banks as distinguished 
from the unions, the nominal chairma.n is the Deputy Commissioner, but he 
only as a rule steps in in a crisis; he often attends oommittee meetings, but 
does not take a great part, and some Deputy Commissioners do not attend 
meetings. . 

42,171. Are you satisfipd with the type of men who man your boards or 
committeps or whatever you call thelD?-'l'hey are not ideal, but we have 
most excellent public-spirited !Den; we ha.ve some tow~en, pleaders, &c., 
and most capable men who oome forward from the Villages. I am not 
satisfied with the accountants and managere as distinct from the Directors. 
I have boon hammering at that for two or three years; it is very hard to get 
the banks to pay up for a good man. 

42,172. Is the organisation in those two respects improving?-Yes, very 
much; we are now ordinarily paying a. manager from Rs.100 to Rs.150, 
whereas four years ago it was more like &.50 to Rs.60. 

42,173. I suppose your department a,t all points is in very close touch with 
the UnionP-Yes, it is in touch with the head Union in this way: I am the 
President, but I have very little to do there; I have not time for it. l'he 
actual functions of the Registrar aTe carried out, so far as he hal! functions, 
by the Deputy Registrar; he holds no status as suoh; he is simplya.cting as 
an agent of the Registrar; but his work is being reduced from year to year 
in favoul' of the &ecretary, WllO is II. graduate and a lawyer, and is now 
carrying on a great dpal by himself. 

42,174. To what extent do YOUT sub-inspectors really assist in the manage
ment of primary societies; what is their relation to the ordinary primary 
societyf-Their primary function is to audit; apart from that they should do 
nothing in an "A" class society at all; an "A" class society is only 
audited. In a "B " class society the sub-inspector may go and haranglle 
the membpr, and advise, but he !Day not do anything himself; he may not 
rlraw up the demltnd, he may not assist in reooveries, he may not prepare 
the papers to proceed Itgainst a defaulter, I was going to say, unless the 
society is entirply illiterate, but we have changed that, ·and if they are 
illiterate, they go down to " 0" class. 

42,175. May he be present when all applicant for a loan is making his 
caseP-Yes, and I suppose they very ofren do refer to him; but he has no 
authority in the matter. 

42,176. Is there any ri9k involved in that right to be present on such an 
occasionP-Yes, there i~ the risk that he may interfere, but I think it would 
be impossible to exclude him. In any event you could not get the order 
enfo)·t'8d if you could not watch him. 

42,177. What salaries do most of. the Sub-Inspectors receiveP-From 
Rs.50 to Rs.90. I have been speaking of the good societies; in the ~eak?r 

. societies, the bulk of which are class "0," he is allowed to aSSIst 1D 

making the crop demand, and assist in recoveries, but he may not handle 
the cash under pain of dismissal. He is allowed to encourage and invite 
them to proceed against defaulters and in general to correct their accounts 
in a way in which he would not be allowed in societies of class~s "A" 
and" B." We always try to impress upon the people that the sub-mspector 
is their servant, and I think that idea is growing. 

42 178. I have heard no suggestion in this direction at all, I merely 
ask 'whether there is any risk that, considering h~ relative!y small 'f~y, 
a sub-iIlJSpector might in the case of a weak SOCIety be m a POSItIon 
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to improve his own lot at the expense of members desiring loans P-In a 
weak society if he 'wants to do anything improper he does not do it in 
that way: he persuades . the treasurer to give him &.200 to send by 
money order to the Central Bank and does not send it. We have had 
a number of prosecutions; that is inevitable in a large staff. 

42,179. Have you ever had it suggested that sub-inspectors make 
improper demands on applicants for loans P-I have not heard that par 
ticular suggestion. 

42,180. On the whole, of the two alternative methods, general supervision 
by Government paid staff as against supervision by peI"tSons acting in 
honorary capacities, as exists in certain other Provinces, you definitel.~ 
prefer the system in vogue in the PunjabP-I like to have the honorary 
man in wherever we can get him, but you cannot expect the honorary man 
to give all his time. 

42,181. There is no reason why both these systems should not be worked 
togetherP-No; we have honorary inspectors and honorary sUh-inspectors. 

42,182. I take it that the great advantage of your system here of 
Government paid inspectors is that you are sure of getting men who are 
properly trainedP-That is really the whole thing; it is most desirable 
to get a properly trained and educated man, and also in the majority 
of cases our man is so burningly keen and that makes him honest. 

42,183. Axe you satisfied, broadly speaking, with the present ,policy 
in the matter of the granting of taccav; loans in so far Be it affecta the 
vigour and spread of the co-operation movementP-I do not think it affects 
us at all, it is too small. Taceavi is a very small amount from year to 
year; I think it is becoming unnecessary wherever a co-operative socie~y 
exists unless Government is prepared, as it reasonably may be, to advane'e 
money to thriftless and dishonest persons to whom the co-operative societif's 
will not. make advances.' Government have better methods of summary 
.recovery and they can do that and it may be better to keep these people 
CUltivating their fields than starving. We cannot touch them. 

42,184. On page 300, you mention; the co-operative adult schools; we have 
heard a great deal about the possibility of extending, or, where it has 
not been commenced, initiating adult education. What is your view of 
this movement P Is it proving a suocess P-The adult schools Be run by 
the Education Department are becoming a great success; we are now practi
cally withdrawing from that field or we are only just carrying on the 
original propaganda and then handing the adult school over to the 
Education Department. It seems to me to be most successful, provi~ed 
you give the ,people something to read after you have educated them. 

42,185. Why are you withdrawingP-It is too big for us; I think in all 
throe cases where we are stepping into the field of another department, 
we should only carryon the early work and then when we have shown 
that the thing can be done we should withdraw, unless there is any par· 
ticular reason why we can do ili better than others. My people are not 
fi t to inspect schools. 

42,186. It appears that one of the advantages of conducting adult educa
tion on a co-operative basis would be that you would not give your 
facilities until you were sure of your demandP-You mean that you would 
have no eye-wash. I do not know, I cannot get my staff to agree to 
charging a fee. I do not myself believe in any adult school where a foe 
is not charged unless you have constant supervision by the Education 
Department. I cannot give that supervision; my people are too busy. 
I think there is a danger of eye-wash. 

42181. Have you many members who borrow from credit societies and 
. also 'borrow from moneylendersP-Yes, quite a number, especially in the 
weaker societies; we gain ground slowly, but it takes a long time. 
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42,188. Are your members punctual in repayments, on the wholeP
On the whole, yes; we have arrears. If I remember rightly our tob! 
repayments last year were about 150 lakhs, while the total arrears out
standing were 39 lakhs. That includes cases in which the whole loan ;s 
in arrears because we are going to liquidate the society. 

42,189. Do these figures represent an undue percentage of ·overd"e 
paymentsP-No, these figures are very satisfactory. I should say tha~ 
lese than half of the 39 lakhs represent real overdues on the crop; a 
great deal of that is paid up in the next month. I might just expla;n 
one point further: we have accepted a very high standard in one respel!t 
in the Punjab in order to secure uniformity throughout India. The 
Registrars' Conference in January 1926, in Bombay held that the date 
for calculating arrears should be the date on which the loan is finally due; 
that happens in our case to be the last day of the year; so that if a loan 
is one day overdue, it is shown in the annual report. In most of the othC( 
Provinces that is not so, but we need not be afraid of that. 

42,190. You see no reason why the co-operative movement should not 
continue to grow, do yauP-It ought to grow very largely. 

42,191. If it does and if it takes over more and more from the monev
lender the function of ,providing the cultivator with the necessary credit, 
do you think there will be any difficulty in getting the necessary funds?
We have only temporary shortages; at the present moment we are over
flowing with surpluses and if we raised the rate of interest r feel sure 
that we should raise a crore of rupees in a few months. I see no difficult.!' 
in the immediate future. Our shortages are due to the fact that our 
increase in the number of societies exceeds our average rate of incre!l.;a 
of funds. 

42,192. For instance is the co-operative movement beil1g lent money by 
the successful shopkeeping classP-In the Central Banks, yes. We get 
very little by way of deposits in the primary societies; that is natural; 
they are hardly literate in some cases, but the Central Banks are drawing 
to a very large extent from the educated townsmen; they are trying to a 
very great extent to get the doctor, the lawyer and also the shopkeeper 
in the towns. 

42,193. So that you are also to some extent educating the better-to-do 
public in the matter of investing their money?~We are trying to make 
them realise that it will pay better to earn. 6 or 7 per cent. which is safe 
than 25 or 30 per cent. which is unsafe. We have not w.on the village 
shopkeeper yet, the village moneylender. I do not think we are securing 
his money. 

42,194. M.,.. Oalvert: You have a·bout 20 lakhs of deposits from llon
members in village societiesP-Yes, that is nothing, out of the 10 crores 
that we are using. 10 crores is the total capital of the movement. If you 
cut what is counted twice it will come to about 61 crores. 

42,195. The Ohairman: Could you say that the activities of the credit 
IijOcieties have had the effect of reducing the rate of interest demanded 
by moneylenders in the areas in which the societies are workingP-Not 
very much l t.hink. I think that it does so during the first year of a 
society; but after that the people split into two cLasses for the most part, 
those that are going to deal with the society and in many cases the 
moneylender will not lend them money at any price, and the others who 
will not come into the society. 

42,196. Do you look for expansion largely in areas where there are few 
societies at the ID()ment or do YO'u think that the m()vement would expand 
mainly in areas where it is now strongP-It will expand in all places. 

42,197. Do you think you are in a way near the point where the money
lender is going to find it difficult to place his available cnpitalP-No; h(' 
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will always find other outlets without any difficulty as the country becomes 
gradually industrialised.. Other sources of investment are open to him. 
Sometimes inoonveniences result. I have been told that where societies 
have worked well for some yeara the shopkeepers have all gone out of the 
village. The shopkeepers have gone away and the villagers complain they 
cannot get 6 pinch of salt now. 

42,198. When the directions in which he is accustomed to lend his money 
disappear, you will come to the point where the moneylender's assets are 
dra.wn into the movement. That, I suppose, is the ideal towards which 
you are workingP-Yes. 

42,199. Sir Hem'Y Lawrence: In these mandis that are so common, is 
there any provision by the Post Office to attract money into the Savings 
BankP-You mean to ask whether there are Post Office Savings Banks in 
those places P 

42,200. In a certain mandi in the Central Provinces we found that the 
local Municipality had made arrangements by which the goldsmiths were 
given premises inside the mandi so that the ryot when he sold his produce 
converted it straight away into ornaments. It is suggested to us that it 
would be a good thing if the Post Office did the same thing, had an office 
inside the mandi so that the ryot might be induced to put some of his money 
into the Savings Bank. Is that idea followed in this Province either by the 
Poot Office or by the Oo~perative Society to secure money from the ryot the 
moment he obtains it by the sale of his produceP-Not so far as I know with 
regard to the Post Office. The ordinary member of a commission shop· in a 
mandi is also a member of 1& credit society, and in one district in whioh ,our 
oommission shops are most fully developed the Central Bank, when lending 
to a primary society, makes the condition that all the members of that 
society who receive loans from the society shall sell their crops through the 
commission shop; the result is that directly he gets his money he goes 
straight to his village society and repays there, or in some cases it is credited 
by the commission shop to the credit of the society, but never reaches his 
hands at all. If he likes he can draw some of it and not- the whole. We 
have never made any other special arrangements. 

42,201. That is a valuable measure to secure the money for the oo~pera
tive movement; is that commonly doneP-1 believe that it is done on 1& large 
scale in the Lynllpur district. I think I shall probably be at Lyallpur when 
the Commission is going to see the co=ission shop there, and can make 
inquiries. 

42,202. ,Where it is in existence it works well and it might be done on a 
bigger scale; is that your point P---.;It has never been suggested by my staff 
tha.t there is a great need for it. The ordinlSry man wlw has sufficient 
intelligence comes to a commission shop. In many cases, especially in the 
Oanal Colonies, where most of these shops are, he is anxious to payoff and 
he does not squander the money. 

42,203. Is not the absorption of gold and silver in the Punjab going on on 
a large scaleP--Yes. 

42,204. Probably more than in any other Province in J ndin P-I do not 
know; bllt it is going on a large scale. 

42,205. So that tbere is a big source if that is tackled ?-Yes. We are 
trying to have better living societies which attempt to restrict all kinds of 
ext.ravagance, including the making of ornaments. 

42,206. On page 292 you mention that effective legislation has been passed 
in the Kashmir State in regard to debts. Have you seen the terms of that 
legislaticnP-Yes. 

42,207. Is it oapable of adoption in the PunjnbP-Yes, but I am not sure 
whether it would be effectivdy used. It is rather a difficult point to discuss, 
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~ut. i~ one coul.d. feel thB;t this matter would be insisted upon by the higher 
JudiCIal a.UthOrttieB who mspect the subordinate courts it would be effective 
that is if they pay special attention to it and see that it is being acted upon: 

4~,20~. That is the U~rious Loans ActP-No; you asked me whether this 
leg~slat~on of the Kash~llr State could be applied to British India. If such 
leglBlatlon were passed m British India, it would be effective if first of all the 
form of the law compels the subordinate judicial staff to enforce it and 
secondly, if the superior judicial authorities would see that the orders wer; 
carried out. 

42,209. Are you apprehensive that the superior aJUthorities are not seeing 
.that the previsions of tha Usurious Loans Act are being oa.rl"ied outP-I do 
not thimk anybody knows that it exists. It hardly exists at all. I have been 
speaking to one subordinate judge after another,. and they always say first 
one thing and then fldlother, and I had written to them after examination 
saying the objection is not true; I have written to one or two of them after 
consulting legal experts, but I have not received an answer. It is not 
enforced; it is not compulsory because the initiative does not lie with the 
debtor. 

42,210. I do not quite understand thatP-I should like the. debtor to be 
able to go into the court and sue h~s creditor for a decree to be given 
against himself, and it should be compulsory on the court to apply the law 
as it is in the Kashmir legislllltion. It should be compulsory on the 
creditor or rather the court to give him instaJments for repayment. 

42,211. Could you let us have a copy of the terms of this legislation?
The Registrar of Co-operllltive Societies iIII Kashmir is present here, and I 
think he might be able to give it to you. 

42,212. You could obtain it and send it to our Secretary?-Probably I 
could. 

42,213. On page 293 you say: "The· chief obstacle to consolidation is the 
distrust of the subol"dinate revenue staff." What kind of mischief is per. 
petrated ordinarily? Is it corruption?-I think there would be great fear of 
corruption and partiality. The best land in the real10tment might go to 
those persons who made it worth the while of the redistributing mam. 

42,214. But does not the final consent rest with each person to whom 
the offer is madeP-Yes, in co-operative consolidation. But I thought that 
this Question 7 (b) referred to carrying it out through BODle other staff. 
I am not quite sure what the idea of the quesbion was. When writing 
that I meant that, if the work is to be carried out on a large scale, it would 
not be pos~ible to do it co-ope1'lltively; we could not find time to deal 
with it. 

42,215. On page 296 you suggest that more wood must be ·provided, and 
you suggest that remissions of land revenue should be granted for land 
afforested in the plains. Is there any system at present in force to 
encourage zamindars to afforest areas P-In certain areas where the land 
is subject to erosion there is a system of remission, but I should like to 
see it extended elsewhere. 

42,216. There is no general system recognised by the GovernmentP-I 
think I am right in saying that there is not. 

42,217. You point out that it is absolutely necessaryP~I think it is most 
important. At the present moment manure is being used for fuel. 

42218. You do not advocate that the Forest Department should take 
up ~nd manage these small plantllltions for village facilitiesP-'! ~lioul.d 
be content to see it done by the Forest Department. I do not ~hlDk it 
matters so much by whom it is done, but I should be .g~ad ~ see it do~e. 
I think I ought to mention in that respect that antiCipatmg a qUestlOn 
of this kind, I had an enquiry carried out in the last month by my 
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Inspector in Ohanga Manga in the Lahore District. He enquired in every 
v~llage, and he found that they burned no more wood than if the planta
tIOns had not been there. They could obtain a large quantity of wood 
at a .very low.price, and t~ey did not .do it. Ouriously enough, there is 
011~ VIllage which has a prIvate plantatIon. They did use the wood but 
others did not buy from the Forest Department. ' 

42,219. In the Madras Presidency, the village panchayats are encouraged 
to manage small.wood reserves of this kind. Would it be possible to have 
any such system hereP-I should certainly like to try it, and J: have at 
the present m~e~t under disc~ssion a scheme, originated by Mr. Brayne, 
of Gurga~ dlstr~ct, un~er. whleh there would be village plantations on 
a oo-operatlve basIS; but It IS not very easy to make the people realise .hat 
they should put down the money for a thing which will give them a return 
after fifteen years; that is what the Forest Department tell me it will 
take before a profit is earned. 

42,220. In Mysore-individual zamindars grow these small wood planta
tions and get a return after, I think, five or six yearsP-I have consulted 
the Chief Conservator, and he told me it was fifteen years. 

42,221. At any rate the need is recognised and you think Government 
should take some steps in that direction P-They certainly should. When 
I say remission of land revenue I do not mean merely revenue on the 
land afforested, but in proportion to the land afforested; it might be on 
the total revenue of the village. 

42,222. Mr. Barron: There is probably no revenue from the land 
afforested P-No. 

42,223. Sir Henry LaWTence: Such a system is in force in the neighbour
ing backward Province of Sind. 

On page 294 you speak of pastures and you say that their day in the 
Punjab plains is past. By what method do you suggest that zamindars 
should breed their own cattlei>-I should like to see zamindars in the plains 
allotting to a cattle-breeding society such proportion of the common 
grazing ground as falls to the lot of its members. Then they would encloee 
it and make it into a pasture. I have already approached the Punjab 
Government with a scheme to the effect that if a cattle breeding society 
does anything of that kind it should receive a remission of land revenue. 

42,224. Remission of land revenue seems to be the panacea suggested for 
everythingP-Yes, I think that is the best way you can do it, because grants 
of money may not arrive in full at the place for which they were intended, 
but a remission is not subject to' deductions. 

42,225. Stall feeding is not practised anywhere, is itP-Very rarely if at 
all; I have heard of one or two cases only. I believe the Agricultural 
Department do not recommend that practice very much, or at any rate on 
a large scale, because of the danger of weakening the bone of stock that are 
intended for draught. . 

42,226. It has been stated in the Bombay Presidency that the finest cattle 
are bred when they are stall fed P-I am not an expert on that point, and 
therefore not in a position to answer that question competently. 

42,227. So far you have escaped from any large cases of fraud in your 
co-operative banksP-They recur from time to time. We have just had 
one in a Central Bank to the extent of Rs.27,000 e][posed, and that was 
because we happened to have the same treasurer as the Government had. 
He embezzled our ·money as well as that of Government. 

42,228. But you are satisfied that so far as is humanly possible safeguaros 
are taken against any extensive system of frauds P-Yes, I do all I human~y 
can; but I cannot say that the Directors of Central Banks do all that IS 
humanly possible. I have to hammer at them very hard to persuade them 
to take high security from their staff. 
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42,229. Sir Thomas Middleton: You' mentioned a district in which the 
villagers complained that they could not get a pinch of salt. You were for 
a time Commissioner of Salt, were you not?-Yes. 

42,230. Do your co-operative societies do much in distributing salt?-We 
have two or three supply societies which engage in distribution of salt. 
That movement in the Punjab has now been unsuccessful, but the 'supply 
societies did during the scarcity which followed the War, distribute a large 
amount of salt. Primary credit societies still do a certain amount. 

42,231. Is the diJferenoe in the price of salt between the wholesaler and 
the retailer very large in the Punja-b, .notably larger than in the case of 
the ordinary commoditiesP-I hesitate to answer so wide a question, but I 
think myself that in cases where a village is very far from the railway or 
from a metalled road the profit on salt is very great. In those areas which 
are farthest from the railways and the roads we have found it least difficult 
to maintain a system of co-operative supply. 

42,232. Have you heard of any suggestions for controlling illicit profits 
on salt P-There was, at the time when I took over as Commissioner of 
Salt, a scheme before the Government of India for establishing agents in 
every part of India which is supplied with salt by the Northern India Salt 
Department, who would sell the salt at a certain price. I worked the scheme 
on a limited scale and must frankly confess that I have never been in 
favour of it myself; and I was glad to see that it was abolished just after 
I left that post. 

42,233. That was a warmeasure?-Yes, it was a post-war measure; but 
the intention was to make it permanent; and if it did materialise in that 
way, my own opinion is that it would have led to a great deal of corruption. 

42,234. Do you think it would be possible to do anything in the way 
of establishing supply depots at railway stations where salt could be :had 
wholesale at, say, Rs.2.8 per maund through the, Salt Department?-That 
is more or less what was proposed, I think; it would benefit the retailer 
and not the ultimate consumer. We found that the agents sold the salt, 
perhaps, at the lawful rate to the shopkeeper but the shopkeeper did not 
reduce his price because there was no local competition, or, if there was, 
it was negligible. 

42,235. You have about five farming societies in the Punjab which have 
met with indifferent 8uccessP-Yes, we call them landholding societies. 

42,236. What is the nature of those societies?-The land is allotted by 
Government in one of the new colonies' to a society as a group instead of 
to individuals. The ownership is in the society, of which the members are 
the tenants; they seem to do a good deal of quarrelling and very little 
towards improving the cultivation; they seem to be concerned more with 
how they should acquire the land d'rom the society arid keep it for them
selves than with really trying to improve the land. 

42,237. The idea of continuing this system has been definitely abandoned, 
I suppose P-Yes, the idea of doing it in a. sporadic way. If the Government 
were willing to give a larger 'grant of land with a. special staff then we 
could put down model farms and insist !)n better agriculture. . 

42,238. You have now. got nine mortgage banks in the Province, four. 
on the unlimited liability system and five on the limited liability system •. 
All your newer banks are adopting limited liabilty P-Yes. , . . 

42,239. Did the experience of the older banks show that unlimited. liability 
was too risky P-No, it was a difference of opinion, really,' between myself 
as the Deputy Registrar and the' Registrar Cif the time.' The fi~st bank~ 
were registered on an unlimited basis and worked over Ii. 'very WIde area; 
I formed the opinion that we should work with Ii. smaller area' and that we' 
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should connect up more closely with the primary credit societies and that 
there should be lim.ited liability because it was not sound, theoretically, 
to pledge a man's unlimited liability in two places. The majority of the 
members of the mortgage bank were already members of unlimited credit 
societies. 

42,240. Is there much land mortgage redemption done by the societies 
outside the mortgage banks?-Small plots are redeemed; they simply lend 
to a man, say, BAs.50 01' Rs.100 and he redeems his land. 

42,241. That loan is for a short periodP-Yes, two or three years. 
42,242. There is no long period, Bay fifteen or twenty years, for which 

primary Bocieties lend against a mortgageP-No. 
42,243. For how long a period do the mortgage banks lendP--Generally 

for five years at first, and now for ten. 
42,244. Is there a large area of land in the Punjab which is irredeemable, 

that is to say, where the mortgage is much in excess of the actual value P
Yes, especially in the districts which are most crowded. 

42,245. You refer on page 290 of your note to the difficulty which you havc 
experienced owing to the fact that your dairy students are not accepted 
at Bangalore. With all the developments that are taking place at Lyallpur, 
would it not be possible to provide a dairy school sufficient for the needs 
of your men in the Punjab?-Not, in my opinion, for graduates; they 
already help us very much with our undergraduate sub-inspectors. But 
BangalDre has a number of teachers, whereas Lyallpur, I think, has only 
one man trained for this work. Then again Bangalore has cattle of every 
kind, whereas Lyallpur has only one or two kinds of cattle. Bangalore 
has every kind of machinery, but Lyallpur very little. 

42,246 . .All your men who went to Bangalore were post-graduates ?-'l'he 
eight men who went were graduates. 

42,247. SD that this is a post-graduate courseP-Yes. 
42,248. And yet the Government say that this is an elementary course P

Yes. I do not mean to suggest that the class only admits graduates. As 
a matter of fact, I was told that my men were the only men wor1;h having. 

42,249. On page 292 YDU refer to specUlation by the cultivator in holding 
his own produce. Is nDt such speculatiDn legitimate ?-Certainly it is, up 
to a reasonable point. I only mentioned it as a cause of indebtedness. 

42,250. I was not clear whether you regarded it as a legitimate course 
or otherwise P-Often quite legitimate, but it is doubtful whether it is 
always a profitable course. 

42,251. On page 296 you propose a remission of land revenue for afforested 
land. Would your commitments be serious in that case in the Punjab P
If it were spread over the Province the commitments would probably be 
very large; but you would gain enormously in the out1;urn of agriculture. 

42,252. I take it that your intentiDn is to popularise the process of 
afforestation and therefore you would limit your commitments; you would 
make it experimental, in fact P-Yes; but I would like to carry the expen
ment a long way; and I believe even if it were introduced permanently 
it would nevertheless be profitable both to the Government and to the 
zamindar. 

42,253. You would carry the experiment far enough to popularise your 
method P-I would do that at least. 

42,254. What are these rural community councils which you hav~ in the 
PunjabP-They are bodies which contain a number of non-offiCials and 
in most districts one local official of each of the departments concerned 
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with development, that is Education, Agriculture, Veterinary, Co
operation, &c. 

42,255. Are they numerous P-There is one, I think, in every district, 
but they do not all work. 

42,256. How many workP-I have not the detailed knowledge to say how 
many, but I must explain that they are comparatively new. 

42,251. How are they financed P-That is the greatest difficulty. The 
Rural Community Board in Lahore has been financed by a considerable 
grant from Government, which it distributes to the Oouncils. Apart from 
that the community councils are provided with lanterns sometimes by the 
Education Department and sometimes by Health, &c.; while the District 
Boards also help with money in some cases. 

42,258. Can you give any indication of the extent to which State finance 
or funds from other sources are available?-They are very largely State 
financed at present; they are quite new. 

42,259. You are probably aware that parallel bodies in England are 
financed partly from the Carnegie Fund, partIy from the Development Fund 
and partly from local fundsP-Yes. I examined that when at home. 

42,260. You attach great importance to schemes of enclosure, both for 
protection from wild animals and for conservation of pastures. Is any 
enclosure going on in the PunjabP-No. I intended that to apply particu
larly to Ajmer, where there are hills running right through a narrow tract 
of British territory. The damage is particularly bad there because the 
neighbouring States do not allow pigs to be killed. It is chiefly a question 
of pigs. 

42,261. In that case you require wire fencingP-I think dead thorn 
fences would serve. 

42,262. You have also suggested enclosure in connection with the im
provement of co-operative pasiuresP-Yes. 

42,263. That is for the Punjab P-Yes. 
42,264. There you would presumably use Live fencesP-It would vary from 

district to district, because some plants suitable for fencing will not grow 
in some parts of the Province. 

42,265. On page 294 you point out the difficulty of repairing improved 
agricultural implements. Is that because of the fact that so many of them 
contain cast iron partsP-And also the lack of training of the local smith. 

42,266. You refer to the work of the Rural Community Council in Kent. 
'1'he feature there was that the Instruction van was fitted up with an 
acetylene welding plant. The local smiths were good workers, but they 
had not the necessary appliancesP-I have read a report of the National 
Council of Social Service, which said it was also necessary to instruct them. 

42,267. Do you think there is any chance of introducing acetylene welding 
plants in the PunjabP-1t might be possible, but I think'it would probably 
be wiser, in view of the quality of the present smiths, to train them in 
fitting on cast iron parts and in small repairs, and have smiths at selected 
places specially taught the rest of the work. 

42,268. The process is an easy one; -the provision of the appliance is 
really all that is necessaryP-In that case I should certainly like to see it. 

42,269. Mr. Barron: I want to correct an impression given in paragraph 
1 of your answer to question 2. You seem to think that this scheme for 
the technical training of Lyallpur graduates has been approved?-Y es. 

42,270. It has not been approved. It is still being considered. Had you 
anything to do with preparing that schemeP-Yes. I was consulted with 
regard to the financing of it and as to whether we could found a co-



318 

operative society which would finance the studente and gradually recover 
the money, with the assistance of the Director of Agriculture, from their 
crops. 1 said 1 thought we could, but I doubted whether any existing 
co-operative organisation could risk ite money in the matter and that I 
thought that Government should finance it. 

42,27i. Did you work out the financial aspect of the scheme as far as 
the student was concerned, as to the amount of subsidy whioh would be 
given him while he was working this farmP-I did not know they werEI' 
going to give any subsidy. 

42,272. When the scbeme was examined it was found that it did amount 
to giving a very considerable subsidy, and the doubt was whether he would 
learn anything while obtaining this subsidy which would enable him to earn 
his own living afterwardsi'-Was there a subsidy even if the scheme was 
co-operatively financed P 

42,273-4. Yes. I forget the exact amount, but it was a considerable sum. 
1 do not understand why the men who applied to you for inspectorships 
from Lyallpur turned out to be so largely urban. Lyallpur admits studente 
in the proportion of one fifth non-agriculturist and four fifths agriculturist. 
Was it only the non-agriculturists who applied to youP-In the last yeat> 
that was practically the caGe. I receive the list through the Principl.l 
of the College. I have not had one this year, although I have written 
for it. Last year I wat! able to take one excellent agriculturist, and I 
rejected one, because he had been looking for employment for two years 
and was o'bviously not a man of high grade. The root were non-agricul
turiste. 

42,275. Do you mean that the College urbanises the agriculturiste?-No. 
They were all of non-agriculturist castes. 

42,276. Sir James MacKefl1la: With reference to what we may call 
applied co-operation, that is to say societies for the purpose of sale, and so 
on, at what stage of development did you begin introducing these in the 
PunjabP Was it after you had laid the foundation of your primary credit 
societies fairly solidlyP-In 1915, after co-operation had been working for 
ten yeoars, there were Virtually no such societies. For two or three years 
during the War we were engaged in consolidating our position and it was 
only when the war strain became severe and the post-war scarcity set in 
that the supply system was tried. Co-operative sale societies were not due 
to war scarcity, but .arOO6 because we had reached that stage of maturity. 

42,277. They are established in areas where credit societies are pretty 
sound P-Yes, as a rule, but I do not know that we have ever tried in 
other places. ' 

42,278. Are members of these societies members of credit societies alsoP
A good number of them are not, because in sale societies you have a large 
number of men who are too wealthy to need credit and in supply societies 
you may have people who are too poor to obtain it. 

42,279. As a rule, these societies do best in areas which are pretty well 
saturated with co-operative ideas through the work of the credit societies P 
-They have done well in those areas, but we have not tried them anywhere 
else, and they do not necessarily do best in those areas where we have most 
co.operative credit. They have done well in the markete of exporting areas, 
but co-operative credit began in the non.exporting areas occupied by small
hold~rs. 

42,280. It is really a supplementary de,·elopment on broader lines and 
possibly covering a wider area P-In those &.reas where people produce a 
surplus beyond their own needs. 

42,281. I notice in the Punjab the Provincial Bank came very late; in 
fa('t it is one of the latest developments. Am I correct in assuming that 
the system here has been to establish primary credit societies in the first-
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place, and then to develop Central Banks tapping the local capital in the 
district, and that you did not feel the necessity for an apex or provincial 
bank until the bigger question of inter-provincial transactions arooe?
That was not the main reason for the Provincial Bank. The main reason 
was that for some years the Registrar had carried on the business of inter
lending between the Central Banks in the Punjab and that business became 
&0 big that some body was required to deal with it. Inter-provincial 
business was small and stfn is small. 

42,282. It is also filling a further gap in _ the movement, in that you are 
now able to render service to neighbouring Provinces P-8o far we have 
chiefly obtained service from neighbouring Provinces: 

42,283. It seems to be a nucleus of the All-India Clearing Bank suggested 
by the Maclagan Committ.eeP-Either that or a clearing house. I do not 
know whether you could carry the overhead charges of a bank at present, 
but 'that was suggested by the last Conference in Bombay. 

42,284. Professor Gangulee: I should like to have a _ clear _ iaea of _ the 
various rural organisations in this Province. You told us you have rural 
community councils, and I think you have also a Rural Community Board. 
Could you tell us what the functions of the Rural Community Board are ~ 
-A Rural Community Board is a semi-official body with a Minister as its 
President and a certain number of non-official- members from such bodies 
as the Red Cross. At present, it is predominantly official, and I imagine 
the central body will for some time to come be predominantly official. The 
rural bodies are, I think, predominantly non-official. The rural ·board 
obtains a large grant from GOVernment and considers the financing of such 
objects as village libraries, which it has done on a considerable scale, the 
printing of charts on natural history, and so on, to be hung in schools, 
and the supply of literature from various departments and from. private 
persons, to be read in adult schools and placed in middle school libraries. 
In addition it has given a subsidy for drama and a subsidy for the prepara
tion of a co-operative film. 

42,285. It acts chiefly in an advisory capacityP-The distribution of funds 
and literature is its chief function. 

42,286. At whose suggestion does it make this distribution?-At the 
suggestion of the various members of the board. I as a member of it put 
before the board any <»:operative pamphlets I should like to have placed 
in the middle school libraries. I also assist Mr. Brayne's applications from 
time to time, because I have an opportunity of visiting his district very 
often. Drama, for instance, has been subsidised in that district. 

42,287. What is the relation of these councils and this board to the 
District Boards P-The board has no relation with the district ,boards, -but 
the rural community councils often have some relation with the 'district 
boards. The Rural Community Board is a provincial body. 

42,288. So the Rural Community Council has much to do with the 
District BoardP-I do not know. I think that varies from district to 
district. The secretary is usually the local district inspector o!f Schools, 
who is a servant of the District Board, and I think the councils co-operate 
with the boards in such matters as the use of lanterns and so on. 

42,289. What place have the village panchayats in that schemeP-Not 
many of them are vital bodies in the Punjab. I wish they were. 

42,290. They are beginning to be so, I -understand P-Many have been 
created, but I do not think many are functioning. 

42,291. Mr Kamat: These Rural Community Councils practically take 
the place of vour village pcimchayats?-No. They are distinct bodies. 
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42,292. Professor Gangulee: You classify, all societies into four groups, 
.. A," .. B," .. C" .and .. D." What is the basis of that classificationr
I think I have given that in my memorandum. .. A " class societies receive 
no help at all but audi~, although it is open to t~e inspector to inspect and 
exhort them at, any tIme. The" B" class SOCIety does its own writing 
work and grantIng of loans and recovery of debts and pursuit of defaulters • 
.. C" class societies want help in all these mat,ters. 

42,293. Four per cent. of your societies belong to the" A" class?-Out 
of those classified. 

42,294. Four per cent. of the total number classified?-Yes. It is about 
cne-half the total. 

42,295. With regard to cattle-breeding societies we have been told that 
cattle~breeding does not pay, but I find from your report that cattle
breeding societies have increased in number from 43 to 123 this year?
They now number 150. 

42,296. 80 there is a growing demand for co-operative cattle-breeding 
societies ?-I think so. 

42,297. Are they paying?-You cannot consider cattle-breeding as a 
separate activity. It is all part of the agricultural economy. I do not 
think you can separate cattle-breeding from the rest of a man's work. It 
is thus impossible to say whether it is paying or not, because it cannot 
be separated from the other operations of farming. If a man had no 
bullocks, he could not carryon agriculture. 

42,298. As a breeding 'Proposition as distinct from the needs of agricul
ture~ are they paying?-I do not think any of them has attempted to 
undertake breeding as a business, though one or two may have. They 
breed for themselves and sell their surplus young stock. When we reach 
further'developments in the Rawalpindi Division, I understand that they 
will ~reed to sell. 

42,299. Mr. Oalvert: They aim at organising the supply of the existing 
demand on a better basisP-Yes. 

42,300. Professor Gangulee: How do they solve the difficulty of fodder p
I am afraid they do not. We have tried storage in overhead mounds, but 
we have not succeeded in inducing them to accept that. Underground pits 
have been successfully experimented with in Attock and enclosed pastures 
are allotted to societies there. 

42,301. Has anything been done in regard to silageP-In Attock 150 pits 
have been successfully dug. 

42,302. Are all these pits managed and owned by the societies?-No. 
They have not been oo-operative hitherto. They have been due to the 
activity of a progressive Deputy Commissioner, who has used his staff to 
persuade the people to take to them. In that work he has had the assist
ance of the co-operative staff. 

42,303. Do these societies practise a system of milk reoording?-We have 
83 separate milk reoording societies. 

42,304. Separate from the breeding societiesP-Where there is a breeding 
society in the same village, members of one are usually the members of the 
other. 

42,305. Have any of these societies started a herd bookP-Every society 
has one, though not in a pompous form. The fact that a register of cattle 
is kept means that they have a herd book. 

42,306. What are the special difficulties these societies have in the way 
of developing cattle breeding P You have already mentioned the fodder 
question. Is there any other special diflicuItyP-To my mind the chief 

Mr. O. F. Strickland. 



321 

difficulty is the supply of bulls. There are not sufficient bulls. 1 may say 
there is a fair supply of Hariana bulls from the farms, 1 think ahout 300 
per annum, but we could absorb a considerably larger number than t!J.at. 
The whole difficulty is that there is no properly organised system for the 
supply of Dhani bulls in the North-West of the Punjab, and unless that is 
done you cannot ensure a regular supply: 

42,307. Is there anyone to give them advice in technical mntters?-We 
have two inspectors who have been taken from the Veterinary Department, 
and in addition to that, where these inspectors cannot co,·er the ground, we 
use the local veterinary assistants from whom we receive excellent help. 

42,308. Do you think any further assistance in the form of special facili
ties from Government would help these societies? Can you suggest any 
'pecial direction for further guidance from the State?-The only facility 
required is more bulls. I do not think it is probable that local bodies can 
be induced to accept it (I wish they could), but when travelling in Scan
dinavia 1 found it was quite an ordinary thing for local bodies to give a 
bull to a oo-cperative institution and allow them to reserve it for their own 
members. 1 cannot persuade tbe District Boards to do that; they say they 
are supplied by public money and everybody must be allowed to use or mis
use them. 

42,309. You have already expressed your views on the question of tacravi. 
Do you think that oo-cperative societies ('an be largely employed in connec
tion with the grant of taccavi?-I do not think it is necessary. If the 
c~perative society can give the loan there is no need for taccavi. I 
should like to correct one thing I said this morning. The Chairman asked 
me if the toccavi system would ever compete with the co-operative system. 
If you had taccavi being given to members of oo-operative societies, 1 think 
it would be extremely inconvenient, because it would impair the credit that 
they have with their society. I do not think it often happens. 

42,310. With regard to moneylenders in the Punjab, I think you have 
now passed a new Act called the Regulation of Accounts Act?-No, it was 
passed but disallowed. 

42,311. Do you think such an Act would have solved the problem of con
trolling moneylenders?-Yes, if it did not funk the difficulties. That Act 
did try to get right down to the root of the difficulty and deal with it. I am 
afraid of Acts such as the Usurious Loans Act being passed, because they 
only go half-way and will hamper really E'ifective legislation. 

42,312. YOli have mentioned the question of commission shops. Are they 
in touch with the exporter?-They sell for the most part to agents of ex
porters and internal traders in the market towns. 

42,313. Have they any storage facilities ?-In most cases not on a large 
seale. They all have a little, but as a rule the cultivator does not want 
his goods held up very long. The commission shop usually rents temporarily 
a local store if he does. 

42,314. What measures and weights do they useP-They use for the most 
part the ordinary cross-beam balance with the double scale. I wish 1 could 
induce them to adopt. something better. As regards their ordinary iron 
weights, wherever a Municipality stamps the weights, they use the stamped 
weights; otherwise, all 1 can guarantee is that they do not fake their 
weights where they are not stamped. 

42,315. Do you hope to see these societies organised on the lines of the 
Nation&l Farmers' Union in England?-I hope to see the National Farmers' 
Union organise societies on our lines. 

42,316. Turning to your note on better farming societies what salaries 
do these m.ukaddatns draw?-They are servants of the Agricultural Depart
ment, and they draw about Rs.20 to Rs.50 per mensem. 
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. 42,317. Are you satisfied with their trainingP-We have not yet had 
experience of the~; they have only just come to UB. 

42,318. I see that you have me~tioned the difficulty of sending money 
from the villages by means of money orders. Do you think the postal 
order system in Togue in England would be a good one to adoptP-I do not 
think that would help. You could not introduce postal orders in plaCe<! 
where you cannot introduce our money order system. I have heen in con-
8ultation with the Postal Department about it, and I should like facili
ties, but they say that they cannot obtain in. the villages men of sufficient 
integrity and ability in large numbers. 

42,319. You do not make any reference here to the work of seed distribu
tion. Are co-operative societies taking part in this work?-They are. But 
in this Province I do not think it as necessary at present on a very large 
scale, because the agenrt.s of the Agricultural Department are so widely 
distributed and seed is bought from them. The better-farming societies 
now being created will undoubtedly take up this work. 

42,320. Are women taking pa.rt in the oo-operative movement in this 
ProvinceP-They are in the thrift societies to some exent and in the credit 
societies. J.\oIost of those in the credit societies are widows, but we have 
two women who are presidents of credit societies. 

42,321. You say that oo-operation cannot win the final victory without 
women ?-That is so. One will find that a thing proposed to III village may 
seem to be accepted ro.day, but to-morrow it is not. We have an 
inspectre<lS. 

42,322. In discussLng the qUe6tion of education, ~ou refer to the Folk 
high schools in Scandinavia; is there any scope for developing such schools 
in Indi~?-I should like to see some kind of adutt education which wi1l 
educate the man who has gone back to the land Bond which will broaden 
hill ideas. 

42,323. In a oo-operative adult school, do you ~t much assistance from 
the District BoardP-None so long as the school remains co-operative. We 
tra.nsfer them to the District Boards as soon as we are satisfied that they 
are working well. We start the school oand work it for six or eight months, 
and then hand it over to the District Board. 

42,324. I am interested in your co-operatil-e system of compulsory educa.
tion. How is that workillgP-They' are working on the whole extremely 
well. The members pled~ themselves to educate their children up to 
the end of the fourth class. 

42,32.5. If the members do not care to do so, do you impose any fine P
The societies fine them. 

42,326. Turning to your banks, what is the relation of your Provincial 
Bank with the Imperial BankP-It has an overdraft &CC.ount with the 
Imperial Bank against Government securities deposited. It has now 
obtained permission fOl' a. cash _credit against the deposit of prollotes of 
the Central Banks. 

42,327. The Imperial Bank recognises your pro notes ?-I have just 
arranged it. 

42328. What is the maximum ra.te of dividend admissible on shares in 
your' Central BanksP-The Government notifica.tion limits it to 10 per cent. 

42,329. That is the maximumP-Yes. 
42,330. Do you have variation from year to yearP-Yes, frequently. 

. 42,331. Wh'at is the security on which yo.ur Banks ad,:snce loans to 
the primary societiesP-Their excellent behaViour and nothlDg else. 
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42,3.'!2. Wlien y?U sanction II: loan to a primary society, do you scrutinise 
t?e obJ~t for which .~e loan If! being takenP-TheCentral Bank has some
times tr~ed to BCrUtlDlBe the object, but we discourage it very strongly, 
~use 1f ~e Central Bank tries to interfere in the loan-giving of the 
primary sOCiety, tha.~ weakens. the primary society which is the basis of 
our system. The pnmary sOCiety does it all . 

. 42,3~3. There is no concern as to how they would utilise the loanP-No 
Immediate cancer? If the loans were misapplied that society 'WOuld be 
unable to repay; It would be put on a lower grade, and i18 borrowing limit 
would be reduced. 

42,334. What is the longest period for which a loan js sanctionedP
Nearly all banks now gave loans on demand, but the understanding is that 
they are intended to be repaid in four or five years. 

42,335. The term of repayment is fixed P-No; it is on demand. 
42,336. What is the existing arrangement made by the Central Bank 

for the disposal of the loan application? When a loaD. application comes 
in, how long does it take to sanction the loan?-In the best banks it takes 
about five minutes and in' the worst banks it may take up to a week. 

42,337. I understand in this Province Government does not undertake 
the work of supervision P-c-It sometimes does, but for the most part not. 

42,338. Your supervisory functions are relegated to the Union?-The 
Punjab Oo-operative Union; and the banking unions already do a great 
deaJ. 

42,339. You have inspectors appointed by the Provincial Union P-l'he 
Provincial Union only appoints the sub-inspectors to audit accounts; the 
aolmal appointment Of the individual is done by the local Assistant 
Registrar; the Union sanotions the posts. The creation of a new post 
comes before the Union. 

42,340. The Union is a non-officiaJ body?-Yes, with the exception of 
the Registrar, who is the President;' and every Assistant Registrar is an 
ordinary member of the general meeting but not of the committee. 

42,341. With regard to the management of the banks, tlhe Board of 
Management that you have a,re elected from the village societiesP-They 
are elected partly from the individual shareholders and partly from the 
representatives of the village, societies. ' 

42,342. Mr. Calvert: You have been on deputation to Europe, I believeP 
-Yes, twice; once for four months and again for two months. 

42,343. Would you say that your deputation was of great value in your 
pnblic capadtyp-of great \""alue. 

42,!:l44. How does the increDBe of value in your public capacity compare 
with the actual cost incurred by the GovernmentP-I do not know what it 
cost the Government; but personally I could not have carried out the 
duties nearly so well if I had not been deputed. 

42.345. You. think that other Provinces might benefit by deputing some 
of their staff to EUlopeP-It is almost essential, particularly with Indian 
Registrars who have been brought up in this country. The same thing 
applies to the Indian staff in this Province. We are sending one man next 
yE'ar. 

42,346. I understand you have been both to Ghakkar and Moga. Could 
you p;il"e 11 brief account of this new type of training ?-I am not an educa
tional expert. I like very much what I saw at both places a.s regards the 
.. project" syst4.,m of training. I went into some of the classes at Moga 
where 1 found that small bo<'s of seven or eight had taken an active part 
in the selection. of the project. They were able to tell me all about it 
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without the help of masters. I am talking of the small boys in the middle 
school Wlhich th~ Moga Normal classes teach. In Ghakkar I have seen 
the Normal school but not the clas~es being taught. There I like the 
outdoor, h('althy system. I think that if you could take all your village 
schoolmasters and your secondary schoolmasters and train them on methods 
like this they would be winer minded citizens and very much healthier 
men. 1 ha.·e not seen Hurgaon . 

. 42,347. You think the Ghakkar training will give" the rural bias to the 
teacher?-Yes, much more than the Moga. I would add that the Gurgaon 
school is now Leing takl'nover by the Department "f Education. 

42,3,13. I think you gave us rome indication of the extent to which ~ou 
work in touch with other departments, Veterinary, Public Health, Educa.
tion and AgdcultureP-Yes; I am also in touch with various other Depart
ments, for in&tance the Police. I am carrying out a scheme with the 
Police for the tattooing of cattle both for the prevention of theft and for 
the registration 01 cattle breeding societies. 

42,349. With regard to co-ordination with the Education Department, 
could you give us some indication of the line it takesP- 'Ve are coming into 
fairly close touch through the Rural Community Councils. They inspect 0111' 

adult schools and they ~eem to welcome very gladly our compulsory educa
tion .';ocieties. 

42,3.30. Does your staff lecture at aliP-We lecture in all kinds of schools 
except primary &:hool~, t.hat 15, ill the middle schools, high schools alld 
Normal schools and in the Training College. We have also thrift societies 
fur the ma5ter~ iu the se('olldar~ schools who are willing to have them 
aud also school 6upply ~ocieties for stationery and so on in a great numher 
of sc10(,15. 

42,351. Do you yourself sive lectures at ali in the Central Training 
College?-l have from time to tIme; but it is becoming lncreMlllgly 
difficult. 

42,352. Did the Pl'ovincial Balik succeed in floating any debenturct<?
Ye~, 5 lakhs of dehentures which were over-subscribed. 

·12,353. Was the interest gl1nranteed by GovernmentP-Af- 6 per cent. 
for 25 years on 20 lakhs of debentures. 

42,354. Is that sufficiently promisingP Could you float more?-There i'J 
a difference between our Trust Deed and that of the Bombay Central 
Bank and 1 am approaching t·he Government to see whether the defect in 
our Trust Deed can he removed and if that is done there will be no 
dilikl1lty in floating on a large scale. 

42,3.~5. I think you are trying to introduce the cinema on the side of 
your propagandaP-We have almost completed two films, one on co-operative 
credit describing the rise and fall of a bania and the fa.JI and rise of a 
zamindar in a certain village, and another with very little story showing 
~he various forms of cattle breeding and so on. 

42,356. Shall we be lucky enough to see themP-I hope to show them to 
you at LyalJpur with the help of the Agricultural College. 

42,357. Un this question of agricultural indebtedness, do you think the 
fact that the cultivator draws his income twice a year at six months' 
intervals makes it necessary for him to borrowP-His variable income 
makes it neeessary to borrow, but the line I take when talking to cultivators 
is that he does not receive it only twice a year. There is no month in the 
year when the cultivator in most areas does not receive some income; the 
bulk of his income however comes in two seasons. It takes a long time for 
the l-rop to mature and he ·has to live during that time. 
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42,358. With regard to your answer on irrigation, do you think if an 
officer of the status of a Superintending Engineer were appointed to work 
out the schemes for land improvem'ent it would do much good in this 
Province ?-1 think it ~ight. 

42,359. At present the initiative for land improvement comes from the 
cultivatorP-Yes, except in so far as it comes from the co-operative staff 
who ask the cultivator to do lit. Only in the Gurgaon district is there 
a special Engineer for embankments; also there is a recent proposal to 
take up on a large scale the question of erosion in Hoshiarpur and Ambala 
and place a special co-operative staff on it to help in organisation. I 
should like to see that idea extended to other districts. 

42,360. You say that cow dung is used less freely as fuel in hilly dis
.tricts. Does that apply to KangraP-Yes, I think so, and it certainly 
applies to the Murree hills where I think you would habitually see a wood 
fire burning. Yes, it does apply to Kangra too, for I have just had a 
Buggestion from' the Forest Department that we should take up a forest 
contract and cut and sell the wood co-operatively for fuel. 

42,361. Do you propose that the cultivation of fodder should be stimu
lated by remission of land revenueP-Yes. 

42,362. Would not that rather suggest that land revenue is in some way 
responsible for the lack of pastureP~No, it is not the land revenue of 
that particular land that I want to remit; I only recommend remission as 
a means of giving a bounty in such a way that it will really reach the 
people without deductions. The remission should be of revenue on their 
<!ther land. 

42,363. You do not think that the plan will do any har;mP-No. 
42,364. Do you mean that it will be exposed to criticism on that ground P 

-No, it will not if tha position is clearly explained to the critic. 
42,365. May 1 ask who would get the remission P-The persons who enclose 

the land. For instance, there might be two means; a group of members 
might agree to enclose a tract of their own land; or they m~ght take up 
their proportionate share of the shamilat (common land) and enclose that. 

42,366. How would you select the persons who would get tha remission?
'1'he members of the society would. Tentatively I have suggested that for 
every acre enclosed they should receive a remission of one and a half 
cultivated acres. 

42,367. A person holding one and a half acres need not have any con
nection with the land enclosed?-Yes, he will, because it will only be 
remitted in the case of persons who join in the enclosure. 

42,368. How would you get over the difficulty· of persons who have not 
Ii acres of cultivated land. Would they too receive a remission to the 
extent of one and a half times the . land enclosed P--Buch persons could 
not have contributed their land to be enclosed, and if the enclosure was in 
the shandlat they as non-landowners would not have possessed a share in 
it, so they could receive no remission. 

42,369. This seems to me to be a very complicated affairP-I think really 
that if it were worked out it would be very mmple. 

42,370. Mr. Xamat: Would you insist that the man, who encloses his 
pasture or the man who goes in for afforestation should necessarily ~e. a 
member of the co-operative society? Would you not give the ~ame facIllty 
to others in the village ?-I think it would b.e . almost impract~cable unless 
they were very big men. I would fix a mmlmum area whlCh must be 
enclosed for pasture, and small individual men wh~ ha.d less t~an th~t 
minimum would not be performing any useful functlon lD enclOSIng thelr 
area, and so I would Lot give them anything. 
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42,371. Would it not also simplify matters if you proposed a lump sum 
arrangement to the 'effect that a man who encloses, say, one acre should 
be entitled to eo much, say, &,5 per acre from the total land revenue 
demand due from him, instead of having your system of exemption for an 
acre and a-half or an acre and three-quartersP-That would work out to 
the same thing really. The revenue per acre is a fixed sum. 

42,372. Now coming to your note about co-operation: We find that the 
co-operative movement has spread 80 well in this Province and the spirit 
of co-operation has been imbibed by the people 80 thoroughly that I wonder 
why there is this officialisation either in the Provincia.! Bank or in the 
Central Banks. Why should the Registrar, I wonder, be the President of 
the Provincial Bank P-Because it is a large institution which, to begin 
with, has to be starte4 on 80und lines. 

42,373. But in every other Province the position adhered to is not this, 
that the Registrar must be the President of the Provincial BankP-They 
can afford to pay for a very expensive manager because they centralise 
all their funds in the Provincial Banks, whereas we do not. 

42,374. In the Central Banks here I suppose the Th!puty Commissioners 
have also a voice in the Board of DirectorsP--In most of them. 

42,375. Here again there is the cfficial elementP-1 do not see that it 
does any harm. Deputy Commissioners take very littJIe part in the 

. proceedings. 
42,376. In other Provinces there is not a single official on the Board of 

Directors P-And just look at their Banksl 
42,377. I do not think that they are inferior to your BanksP-I will not 

dispute that point; at any rate I did not mean to refer to the prosperous 
institution known as the Bombay Centl'al Bank. 

42,378. Then again, so far as the supervision by sub-inspectors is con
cerned, although the sub-inspectors are officers appointed by the Co-opera
tive Union, still you !lay they: are under the control of the Government 
inspectors, so that practically it comes to Government supervisionP---;No I 
the whole oountry is under the control of the police, and yet they are not 
8111 polioomen; it is quite a different thing. 

42,379. Why not take off the Government inspectors entirely P-Because 
we want to see whether they· are working on the right lines or not. 

42,380. Do you not think that if the sub-inspectors who are appointed by 
the (h.operative Union are' to work under the Government inspectors, to 
say the system is not officialised is all an eye-wash?-What other system can 
you have? What other alternative can you suggest? 

42,381. The duty of a.uditing could be performed by Government auditors 
and the supervision by the Provincial Bank non-officials P-I am afraid non
officials in this pro\'ince, although Joyal workers, cannot afford to give that 
amount of time and attention that is required in supervising a large number 
of villages 

43,382. Then why not say frankly that you want supervision through the 
Government inspectors P--I do want supervision over the sub-inspectors, 
and I think every province would be very much the better for it if they 
had this supervision. 

42,383. Then why have this system at all P-In order to have non-official 
control; the Co-operative Union makes recommendations with regard to 
punishments, dismissals, etc., so that they do take a large share in the 
control. 

42,384. In this province the number of societies is fairly large compared 
to the total number of villages in the pro\'ince. I think the total number 
of villages is 30,000, and you ha\'e got 10,000 societies; that is avery good 
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proportion indeed.' But looking at the membership I find that on an 
avera~e each primary society is composed of a very small number of men, 
that IB, about 25 to '}fl, so that the total membership is a.bout 3,60,000, or, 
r should say, somewhere between three and a-half and four lakhs. Here, 
again, in other provinces I sa.y by way of contrast, each primary society is 
composed of a very large number of membeIlil compared with the number 
hereP-Yes, and they work over a larger area. 

42,385. Is that how you account for it?-Yes. 

42,386. Do you approve of the idea of ha.ving a very small membership 
for the primary societyP-I shonld like to see it enlarged; I myself have 
used my influence to discourage these very small societies; I think myself 
that many of them are unnecess:try. 

42,387. Then as regards the rate of interest which your societies charge 
In 8uch a prosperous province as the Punjab I do not understa.nd why you 
have not been able to force down the rate of interest below 121 per cent. P 
-We could probably reduce the rate to nothing, but the profits on our 
system all belong to the memo<!l"S, so why should we hasten to reduce it? 
So long as a reserve fund is being built up I see no harm in maintaining 
the interest at 12. per cent. We do not carry off that reserve fund and 
put it into the Oentral Bank as is the case in other provinces. It .remains 
in the hands of the primary society, ·which is the most important society in 
onr scheme. 

42,388. Professor GanguZee: In your Central Bank you do not have any 
reserve from the primary societies?-No; sometimes they buy Government 
securities and place them in the Central Bank for safe custody, but the 
reserves are not taken into the funds of the Oentral Banks. 

42,389. Mr. Kamat: Probably another possible explanation is that as the 
rate of interest charged by moneylenders in this Province ranges from 15 to 
200 per cent., membeIlil consider that 12 or 121 per cent. is a very reason
able ra.te when compared with 4.he moneylender's rate P-Yes, possibly; 25 
to 27 per cent. is the average rate paid by small men. 

42,390. Mr. Kamat: That, I suppose, is the- explanation rather than th.., 
principle of carrying the money over to the reserve fund to which you 
referP-Yes. 

42,391. Then, I suppose, it is considered better to carry the money over 
to the reserve fund than to reduce the lending rate?-Yes, they are two 
different ways of securing the same end. 

42,392. Referring to your suggestion about the Usurious Loans Act, you 
suggest that there should be a principle of compelling the Civil Courts to 
frame issues, and you hav~ described these issues. You say: "Apart from 
the encouragement of co-operative credit on sound lines, I advocate an 
amendment of the Usurious Loans Act." You suggest that compulsory issues 
should be drawn up by the Civil Courts, and one of your suggestions is like 
this: "Has excessive interest been charged?" Now this ;jssue, you suggest, 
should be raised by the Courts, although neither party wishes that ip~1}A 
to be raised ?-I should have it done even though the parties have not 
asked for it; the reason for not asking it ie o-Eten ignorance. 

42,393. That opens a question upon which perhaps a similar Act in the 
Deccan has come to grief. You suggest that the Courts should go behind 
the whole contract although the two parties coming into Courts do not 
wish that a particular issue be openE-d P-I do not admit that they do 
not wish that issue to be opened; what I say is that one party is too 
ignorant to ask for it to be opened. 

42,394. Suppose the two parties, after negotiations, ha.ve agreed to the 
payment of in~rest at the rate of 121 per cent. and do not want to reop6>ll 

62160 L4 
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the issue, you want the Court to frame an issue as to whether that rate 
of interest is a fair rate of interest?-Yes, whether it is excessive. 

42,395. And in spite of the two parties not being desirous of opening 
that point at the time of coming into Court, the Court may decide that 
the rate of interest should be 6i per cent.; do you wish that issue to be 
raised under these circumstances ?-Certainly; in every case I would ha\'e 
that issue raised. The decision of the Court, presumably, is subject to 
appeal. 

42,396. If you give the Court carte blanche 1;0 open an issue of that sort 
in every case, then the Court may think that 12! per cent. is an unreasonabie 
rate, that the rate of interest which is reasonable may in one case be 6i per 
cent., in another 8 per cent., and then what happens to parties or to 
the co-operative societies and all their transactions ?-Fortunately the 
co-operative societies do not have to sue, so that they will not come into 
Court under the Usurious Loans Act; but with regard to the other parties 
I think you can very soon correct your ,Courts if they give absurd decisions. 
There are loans with regard to which 121 per cent. interest would be 
altogether excessive. I leave it entirely to the Court 1;0 decide. 

42,397. I wonder whether in any system of jurisprudence there is an 
enactment compelllllg the Court to raise an issue which the parties did 
not desire to be raised?-I do not know, and I do not admit that the 
parties do not want .to raise it. What I say is that the parties have not 
raised it, and I have quoted one case in the Punjab legislation, namely, 
the Pre-emption Act, in which such issues are raised compulsorily by law. 

42,398. You have been telling us about the compulsory consolidation of 
holdings; I see you have a fairly large staff to carryon consolidation on 
co-operative principles; I think you have got something like 70' inspectors? 
-We have 70 sub-inspectors and six inspectors. 

42,399. As the result of the appointment of this staff of 10 sub-inspectors, 
how much consolidation work has been done during the last four or five 
years; I mean the total area consolidated ?-I will look that up in my 
notes here. 

42,400. No, I only mean, is, it fairly considerable?-It is '60,000 acres 
in 250 villages, but that was not done by 70 sub-inspectors. I think you 
have received some copies of a note which I sent to the "Agricultural 
Journal of India" in which I have pointed out 'the gradual increase of the 
staff; we have only just ,come up to 70 from last April; the year before 
that we had 50, and the year before that, I think, we had 30; so that 
our average has been about ao sub-inspectors. 

42,401. This consolidation by 70 sub-inspectors has been the result of 
how many years' work ?-I think five years, with avery, very uncertain 
stage at the beginning with practically no staff. 

42,402. Leaving out of consideration the first two years and taking the 
l/lASt three years only, you say 60,000 acres in three years have been con
solidated, which amounts to about 20,000 acres per annum consolidated 
by a staff of 70 sub-inspectors ?-In registered societies. There is another 
area of 20,000 acres or so which has been done, but since the villages hsve 
not yet been completed we have not registered the societies. 

42,403. I want to see whether that can be considered an ,adequate return 
both for the expenditure of time and the staff at your disposal, if about 
20,000 acres per annum can be done by this process ?-I think 80; I think 
the gain to the people'is worth it. In that article whiah I sent to the 
.. Agricultural Journal" I have shown how Government recoups the whole 
cost in a very short time. Perhaps you remember the two instances in 
that article where Government not only recoups the whole cost after about 
three years, but continues to recoup it e\"ery year after that for e\"er. 

Mr. O. F. Stricklll1ld. 
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42,404. In the light of your valuable experience in this Province on this' 
question of consolidation on co-operative principles, I should like to ask 
you your opinion of the proposed Bombay Bill on this subject; have you 
read itP-I have seen a draft of it, privately. 

42,405. That Draft Bill is based on the idea that there should be fixed 
for each tract of the Province an economic holding below which partition 
should not be allowed, but that if the cultivators want a partition of their 
land above that limit there sheuld be no objection. Do you approve of 
that principleP-No, it seems to me to be unsound, particularly in a 
tropical country where factory conditions are so very difficult to regulate. 
I should be sorry to see a separate industrial class grow up in the towns; 
although I admit it reacts on jndustrial efficiency, I myself prefer to see 
the system which prevails round Bombay, and which I have also seen lD 

Belgium, where the ordinary peasant's family have not enough land to live 
without industrial work; in Belgium,.. for instance, they send one man to 
go and work in the factories, while the others remain at home. 

42,406. 1 think you are under some misapprehension, because it may 
apply to districts 200 m'iles away from BombayP-Yes, and there it seems 
to me to be quite unnecessary; I would leave each man to cultivate his 
holding much more extensively and go and work in the towns and come 
back again. 

42,407. You said the Bill for the regulation of the accounts of the money
lender was disallowed by Government; was that because they thought the 
Bill was faulty in drafting, or was it because they did not approve of the 
principleP-l do not know. '1 do not think it can be altogether because 
they disapproved of the principle, because in the same speech in which 
His &cellency announced his disallowance, he said the Government would 
bring forward another Bill on the same subject. 

42,408. So that the principle of regulating accounts is acceptable to 
Government here in the light of their experience?-It would appear so. 

42,409. Yoti refer to an Inspectress in your department; whlllt are her 
functions, especially with reference to persuading women. to join the 
movementP-For the most part she has been engaged in assisting thrift 
societies and also in setting up a few classes for adult education of women; 
she has also been considering, though she has not begun a:Qy work in that 
direction, the formation of subsidiary industries. We have now a few 
sub-in8pectresses under her. 

42,410. You say that in this Province the adult schools have been a 
success; in another province 1 know they have not been a success. I 
should like to know on what lines you make them a success; are they 
night schools or day schools ?-The majority are night schools but they are 

, not necessarily night schools. 

42,411. 'fhe adults come to the schools after the day's labourP-Yes. 
42,412. They are not too tired to attend to the lessons, or the readings 

<or whatever it is?-No. I am not an educational expert, but I have formed 
my impression from talking to my own staff and to zamindars and 
~ultivators. . 

42,413. What is the distinguishing feature that has made. them a success 
here ?-I do not know' why the other proViinces have failed; here it seems 
'to me,. after persuasion largely by a rural staff both oo-operative and 
-educational, there is a feeling amongst the cultivators that they can 
escape from some of their economic difficulties and 'also have a more 
interesting life if they know how to read. In our co-operative schools we 
simply find that they are amused and interested by reading. . 

42,414. I should like to ask you whether you are in favour of Something 
like an Insolvency Act; you say in one place that in certain cases of 
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indebtedness, the cultivators have reached a point when the moral fibre 
of the men is practically destroyed, and they are beyond hope so far as 
even the co-operative movement is concerned. In such a case, where a 

. man is hopelessly involved with a debt which has been hanging over him 
for years, would you be in favour of enabling him to 'have recourse to 
insolvency P-No, I think not. I would adopt spec~al measures, because 
in such an area if you adopted ordinary insolvency on a large scale you 
would demoralise people, and also the Oourts could not cope with the 
work. 1 do not think it should be referred to the ordinary Oourts; I 
think a Court much more free from the restrictions of the Insolvency Act 
is required. I would have special Courts orpanchayats, but the panc~ 
vats must have definite. powers to assess what the man can pay and fix 
instalments. Then I think you would have to cause him to mortgage his 
land to an institution which would keep him alive during that time. I 
think it would also be ne<Jel!sary to make it compulsory that he should 
sell his grain through a co-operative or semi-official organisatiOoIl until hit 
had paid off the debt . 

. 42,415. If you introduce the principle of forcing him to go into insolvency, 
is not there the fear that you may demoralise the whole countrysideP
Yes, 1 shou)d be very much afraid of it. I do not want him to be 
insolvent; 1 want to have a settlement of debts, which is not the same 
thing. 

42,416. Mr. Roberts: I presum.e that the part of the five-years' develop
ment programme which refers to co-operation between the Co-operative 
Department .and the Agricultural Department is approved by youP-You 
refer to the mukaddams and the better farming societies. 

42,417. Yes.-Yes, I think it is most valuable. 
42,418. Does that meet all you wish to do?-As regards that pa.rticular 

thing, the better farming societies, Government has drawn up a' moderate 
scale of increase, and 1 do not think we can ask it to give us more
mukaddams until we have first seen how the societies work; it seems to 
me in that particular line to be quite sufficient. I have made a suggestion 
to the Director of Agriculture, which I expect he is considering, that Gov
ernment should help milk recording societies by small grants to all those 
who wean their calves. Our greast difficulty in regard to milk recording, 
is that we CMlnot get the calf kept away from the cow and so you cannot 
tell whether what you are reoording is the real output of the cow. 

42,419. 'l'hat is more or less a question of Government policy rather 
than of ways in which the Agricultural Department could directly help
you. There is no other line which you can suggest at present as to how 
you think the two departments might combine nrore ?-I do not think so;. 
1 want to see a large exp'ansion of the Agricultural Department, with 
<lattle farms at every district headqual"ters which the people could be 
brought to see. 

42,420. Do you experience any difficulty in persuading people to agree 
to oonsolidation of holdings? Is there any difficulty owing to your not 
being able to get all the people to agree P-That is the difficulty; the bulk 
of the people usually agree, but then there are a few cantankerous people
and absentees. 

42,421. Would you be in favour of some form of legislation compelling a· 
small minority to come inP--Compelling a small minority who are present?· 

42,422, Yes.-Yes, in advanced areas. As I mentioned' in answer to the· 
Chairman, I also want legislation for securing the society against subse-· 
quent attack by reversioners, it might be of a widow, and similar cases. 

42,423. What proportion of the villagers would have to agree before you 
would think it ripe' for oonsolidationl'-I am not prepared to deal with. 

Mr. O. F. Strickland. . . 
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details like that; under the Continental custolll it is usually those owning 
about two-thirds of the land who can compel the others; but I think we 
might be more cautious here and be content with three-fourths or four
fifths. 

42,424. Then there is the question of the payment of land revenue into 
Central Banks; is it possible now to pay land revenue through any bankP
I believe at present the Imperial Bank, which wherever it exists is the 
treasury, or reoeives the money of Government, receives cheques on a bank 
which is on the local clearing house, but our co-operative banks are not 
on the local clearing house; they are not large enough. I should like the 
Imperial Bank to accept our cheques both in places where an Imperial 
Bank branch exists and also in special cases where no branch exists liut 
where the Registrar certifies a co-operative bank to be efficient; I desire 
that with regard to any banks that are in outlying places where there are 
no Imperial Banks; that would help very greatly in getting revenue paid in. 

42,425. Is the Provincial Bank in a sense behind the Central Banks p
It accepts no responsibility. In the 1?rovincial Bank we hold committee 
meetings once a month and I am in frequent consultation with the Directors. 
I have endeavoured to build up and hold an invested fund that would 
meet an emergency anywhere in the province. We are not yet large 
enougll to do that, but when we are large enough we hope to be able to 
stand bellind all tile Central Banks. 

42,426. Supposing we have a few years of agricultural depression and 
borrowing tends' to increase, there may be a run on these banks; do you 
think the strength of the Provincial Bank is sufficiently great to stand it? 
-Not the Provincial Bank alone; what we actually have at the present 
moment is 81 lakbs of Government securities in aU the Central Banks; 
that gives a very fair margin to meet a run. 

42,427. Have you any fixed idea as to what percentage you ought to have 
to meet a run? You talk of a total deposit of 10 crores?-No, you cannot 
compare the figures of co-operative banks, which deal Iargely with a rural 
popUlation and agricultural credits, with the figures of joint stock banks 
which give short-term loans; we are in a much safer position so that there 
is no analogy to be drawn between us and joint stock banks. 

42,428. You think it is in a safer position, do youP-Very much, because 
our deposits are all held for a year or so while the joint stock banks may 
have their money withdrawn immediately; we are not exposed to that 
difficulty. 

42,429. Do you take a fair amount of short time deposits?-No, we seldom 
take deposits for shorter periods than six months and the bulk of the 
deposits are held for a year. 

42,430. Would a guarantee by Government of a substantial sum help the 
stability of the bank? Would you welcome thatP-No; I should be sorry 
to see a guarantee by Government; it would create misapprehension. I 
have only yesterday written to a certain Deputy Commissioner who put 
an advertisement in the paper, saying I thought it was unfair that he 
should say that his bank was controlled by the Punjab Co-operative Depart
ment. 

42,431. Sir Thomas Middleton: To what extent have your co-operative 
credit societies succeeded in reducing by competition the rates of interest 
charged by the ordinary moneylenderP-I do not think very much, because 
the ordinary villager either attaches himself to the moneylender who 
charges as before or he goes to the society, whereupon the moneylender 
refuses to lend to him any longer. I have often heard. of cases where 
villagers have said the rate has fallen, but I do not thmk the fall lasts, 
and I do not deplore that, because the people who go to the moneylenders 
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are the thriftless ones, who .will not join a society. They probably expose
the lender to greater, risk, so that it; is fair that his rate should remain 
high •. 

42,432. You are inclined to think the rate~ charged are no greater than 
are required by the risk taken P-Certainly the apparent rate is not, if it 
were not oombined with other methods which increase the moneylender's 
profit. 1 now wish to make a correction. I said this morning that primary 
societies did very little with regard to redemption of land. 1 see on looking 
at the last two annual reports that I was wrong there. About five lakhs 
annually are spent on the redemption of land through primary societies. 
We also get the same figures by analysing after ten years the conditions of 
the members in the primary societies. 

(The witness withdrew.) 

Sardar HARDIT SINGH, of Messrs. Hardit Singh & Sons,. 
Fruit Farmers and Nurserymen, Mona R.D., Punjab. 

Replies to the Questionnaire. 
QVESTION l.-RESEARCH.--{C) Yes. The most important subjects for 

reeearch not investigated so far exoept by myself, and to which attention 
might usefully be turned, are: (1) The problems of the five-acre or the 
under-five-acre m&n, and (2) Horticulture. 

As to No.1, 1 have already submitted my thesis on "lIy Farm Home 
of Peace and Plenty, or &.5,000 from 5 Acres" to the Commission. This 
is the result of practical work, extending over many years of my life. 

As to No.2, 1 have put in 22 years of my life in investigating the 
problems of horticulture. After spending some time in America. in 1904 
and 1905, 1 took to the business of horticulture, growing fruit, flowers 
and vegetables of the first quality in great abundance. I have now a fruit 
garden of 45 acres, which is being run more or less on European lines. In 
the plains of the Punja.b, fruit of great exoellence has been produced. 
Out of the 18 varieties of American Jap plums experimented upon, eight 
have proved suocessful and their fruit has met with the approval of e'l'en 
the present Governor and the Governor-General. Having such practical 
experienoe extending from 1904 to 1927, I thought I might usefully turn 
my attention to writing some literature on the subject, but, to my mis
fortune and the misfortune of the people, the Department of Agriculure 
has turned out to be unsympathetic. The first book on cotton and the 
second on melons are still in their first editions. The other books that I 
ha'l'e written but are still unprinted are:-

1. Kasht-i-PhaZ or a book on fruit growing. 
2. Ka.sht-i-Sabzi tarkari or a book on vegetable growing. 
3. Kasht-i-AZu or a book on potato growing. 
4. Zimindari Hisab Kitab, on farmeriS' book-keeping. 

This land of the five rivers is fitted by nature to produce fruit of great 
excellence and we can easily beat California within 25 years; but we have 
many obstacles in the way, the greatest of which is the non-existence of 
R separate department of horticulture, oomposed of men who know their 
business. 

QUESTION 2.-AGRICULTURAL EDUCATION.-{X) We can make agriculture 
attractive to the middle class youth by making his future career as an 
a.griculturist as lucrative and as respected as others are that are open to 
the youth of this Class. Man is a creature of heredity and environment 
and middle class youth is rio exception to this rule. He is in many cases 
half educated, only a matriculate and finds his surroundings quite un-
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attractive. The simple lives of the village folk have no fascination for 
him but he takes his cue from certain officers of the State, like the Zilladar, 
Thanadar or Tahsildar, who come to visit the villages now and then. Be 
has inherited from his forefathers the farming instincts, but he finds the 
profes~ion neither very lucrative nor very assuming. This is the natural 
conclusion that he arrives at when he compares h,is life as an agriculturist 
with those of the above-mentioned officers, who have been enlisted mostly 
from his own ranks, and who are in some cases his own kith and kin. 
He has not in his school or at his home lea.rnt the dignity of labour and he 
was never brought up for life on the farm. The overbearing attitude 
and'( the easy-going lives of these officers lure the poor youth away from 
following the by no means easy task of an agriculturist. Government 
would be doing a great service to the agriculture of this country by 
allotting more useful work to these officers. The man-hour value of a 
middllH:lass agriculturist or zamindar should compare favourably with 
that of. the man-hour of a Tahsildar.. These officers in fact have not much 
work to do. They have secured 60ft jobs on handsome pay, in addition 
to the many possibilities of getting rich soon by other means. Tahsilda'rs, 
for instance, had at first the income-.tax and the excise officers' duties to 
perform; now they have none of those. Why not harness them to agricul
tural propaganda work? More work and less possibilities of getting rich 
soon, will display them in their true colours. 'J1his is, in short, how the 
repellent forces, magnetising adversely, can be eliminated to the minimum, 
and the middle class youth encouraged to adopt the natural course of 
taking to an agricultural hfe. 

Bill this is not enough. We should also show him the attractions of a 
farmer's life. Let him be initiated into the pleasures of a successful 
farm home. Then and then alone, the artificiality or hollowness of any 
other way of Jiving will dawn upon him. For then' alone, he will first 
of all learn the dignity of labour, acquire the habit of perseverance and 
feel self-confident. Unfortunately, we ;have, in this country, too many 
colleges and schools imparting education that does not fit, our boys for 
life on the farm and too few farm homes, or farms and homes both com
bined. 'fhe grewt desideratum is the creation of such farm homes in this 
country. Here the youth can see for himself the opulent farmer whistling 
and working from sunrise to twilight, contented and happy. Here he can 
find a plenitude of everything, and the blessing of being not rich but being 
supplied with every necessity of life in abundance, to use and to spare, 
plenty of bread and butter, bountiful supplies of delicious fruit, fresh 
vegetables and beautiful flowers all the year round, pure water to drink, 
free air to breathe, a nice villa to live in, oceans of green verdure to feast 
his eyes on, prancing ;horses to ride, shO'oting, pigsticking or kabbadi when 
the long awaited ha.rvest is in, with pleruty 'of work to do, day in, day 
out, and the satisfaction of having done it well, with plenty to learn 
and digest in what is, in fact, the best teaching' university for him and 
for those of his neighbours that 'have not so fa.r been lured away by the 
outward tinsel and show of soft Government or other employers' j{)bs 
where there are no responsibilities but many possibilities of getting rich 
soon by other means. Life at such farms is undoubtedly worth living and 
can rertainly prove attractive to the middle class youth and his parenti. 
But example is better than precept. Millions of money spent upon pr~ 
paganda work in order to induce the youth to start such a life cannot be 
such a force in attracting him to a life on the farm as the example of a 
ll\an who has certain love for adventure, who is ever ready to shoulder 
any responsibility, who has surmounted most of his initial difficulties, who 
has made his holding successful and is now enjoying the pleasures of a 
farm home and is, on this account, better off than his neighbours, who 
is respected by his relations and who is also 'highly spoken of by the Gov
ernment officials. He has in fact made a success of his life. Such 1m 
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example is simply infectious and deserves recognition as being of the 
greatElo\'t good to the grewte&t number. 

QUESTION 4.-AD1IUNIU'BATlON.-(C) (i) No. In most cases, the knowledge 
of the so-called Indian agricultural expert is superficial. He has, in fact, 
himself done ~-ery little practical work, although he pretends to know all 
about agriculture, fruit, Hower and vegetable gardening. From the highest 
to the lowest in this department, they are moving fast in a whirlpool of 
uncertainty. They may have won their battles in the laboratories of SOlne 
institutions of great repute, but certainly not in the field laboratory of thiS 
land cf the .five rivers under the canopy of a scorching June sun. They 
are themselves not sure of their knowledge and the results of its applica
tion, as otherwise mOSG of them would have given up their Government 
jobs long ago and taken to the life of a. successful agriculturist, thus setting 
a very good example. Some have thousands of acres and they still stick 
to the service, thus declaring to the world by their example that agricul
ture can never be made so profitable and paying as the Government jobs 
are. Lord of about a Lhousand acres, and preaching to others the gospel 
of agricultural improvements and denying to himself the pleasures ot a 
farm home! What a sacrifice! 

Some of ihese &gricultural experts may be specialists in one li'ne and we 
want such specialists for research work, but they are blank otherwise and 
can never claim to be sources of inspiration to the ordinary cultivator 
who, in order to be successful, bas to be an all-round man and expects 

-his leader to be 81 man much better equipped on all the sides than himself. 
It does not pay the cultivator to invite so many so-called specialists for 
as many operatlOns in the growing of a single crop. It is very unfortunate 
that even the best in the department know only one side of the picture; 
their knowledge of Ii. crop is only one-sided. What we really demand is 
a class of practical men who, having spent some time in the laboratories, 
have taken -to practical farming and gardening for the latter part of their 
lives, who can at once quote verse and chapter from their own personal 
experiences, men like the oounty agents they have in America. 

QUBIiTtON 17.-AGRICULTURAL INDUSTIU1i:s.-(c) Obstacies in the way of 
the fruit-growing industries ar~ 

(1) The want of definite information and total absence of sound literature 
on this subject. 

(2) The want of really capable officers having mature practical experience 
inthil! line, extending over Ulany years of work here and abroad. 

(3) The almost total absence of conscientious labour in this country. 
(4) The unsympathetic and suspicious attitude of the Department of 

Agriculture, due to their total ignorance of the subject. 
(5) Heavy water-rates and revenue charges amounting to about &.20 

Pel' acre annually cbarged twice in a year, although the trees bear fruit 
only once in a year. 

(6) There is no reduction, n()r any remission of water rates, &c., for 
tha first four or five years of tbe life of a plantation when there is no 
fruit. 

(7) Bad roads and communications. 
(8) Pilfering in transit and rough handling by the railway employees. 
(9) Packing difficulties. 
(10) Marketing difficulties; the want of reliable commission agents in big 

cities. 
(11) Absence of a proper medium for advertisements. 
(12) Difficulties in illluuring adequate private capital or taccQvi grants 

for gardening purposes. 
Sardar Hardit Sin-gk. 
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(13) Complete absence of banks like the American Federal Banks th'at 
lend money with which to pay the harvesting hands and other costs inci
dental to marketing. 

(14) Want of facilities and of specialists for manufacturing the surplus 
fruit into products like jams, jellies, candied peel and canned fruits. 

(15) Absence of pedigree plan~s and scarcity of reliable nurserymen. 
(16) Heavy .freight charged by railway authorities for moving nursery 

plants. 
(17) Want of educational facilities in villages for the children of the 

rich, who can afford to plant gardens. 
(18) Superstition amongst a certain secmon of the people that it is 

below their dignity to grew fruit or vegetables. 
(19) The dignity of labour is not recognised in this country. 
(20) The idea t.hat fruit is a luxury and not a necessity. 
(21) Want of pelf-confidence and of perseverance amongst the majority 

of the people. 

Oral Examination. 
42,433. The Chairman: Saa-dar Hardit Singh, you are a farmer and 

nurserymanP-Yes. You have been good enough to provide the Commission 
with a note of the evidence you wish to give. W ouId you like to add any
thing at this stage, or may we ask you a few questions?-I 'have nothing to 
add. 

42,434. I suppose the fact is that the Agricultural Department has only 
recently begun to take :an active interest in fruit-growing?-Yes. 

42,435. In paragraph 3, you refer to the almost total absence of con
scientious labour in this country. If that is true, then I suppose it 
wouLd be a very difficult matter to remedy. What exactly were you 
thinking of when you expressed this opinion ?-I can explain it in this way. 
I' have been emplo'ying labour on' my farms at Rawalpindi, Mahi..chak, 
AmriUiar and Lucknow for hoeing, ploughing, and so on. I have noticed 
that unless strict supervision is given they do not do any work. They are 
not paid handsomely; ordinarily they get eight or nine annas per day,. 
but the work they turn out is not worth three annas. We may take a 
n;.an who is worth Rs.20 a month and give him Rs.30 in the first month, 
Rs.40 in the second month, and then Rs.50 and Rs.eO, and so on, but 
even then we finr! he is still unconscientiolls. He does not take any 
greater interest in hi~ work. You will find him sitting idle whenever 
you go thE're. 

42,4.'16. So that you have to pay a good deal for supervision?-Yes. 
42,437. What is your principal fruit cropP-At present it is plums, but 

I have introduced many new fruits into this Province. 
42,438. Plums are the principal crop. How many years does it take to 

bring a plum tree to bearingP-Four years. 
42,439. And how much water is required during each of those first four 

years ?-Decidl1ous plants do not require much water; in the cold weather 
they B,re in a dormant QOndition, and we rarely water them. In the hot 
weather we water then every fifteen days, but again during tlie period when 
they are flowering we do not give them any water. 

42,440. Can you give us any idea of how much water from the Irriga
tion Department you require to bring a plum tree to the point of bearing? 
-About 32 inches of water in the four years. 

42,441. Is that divided equally in each year, i.e., eight inches a year? 
-Yes. 

42,442. Although the actual water ch&:rges are not within the terms. of 
reference of this Commission, I should lIke to ask you whether you thmk 
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that having regard to the particular crop in question you are bemg charged 
niore for the water ,th'an the water is worth ?-Yes. The principle on 
which the land revenue is assessed is that Government charges a share 
of the value, but when there is no crop for the first four or five years, 
there is no value at all, and I do not see why we should be charged at all. 

42,443. Is it your suggestion that you should have water for nothing 
during the first four years P-It is the principle upon which the Govern
ment works. People sometimes construct wells in the barani area, and 
for twenty years nothing i.;; charged. 

42,444. What about the water rateP-Water rates are also charged twice 
a vear, and they are exorbitant. For no other crop is Rs.10 per acre 
charged, and moreover the charge is made twice a year. 

42,445. There are different rates per acre for different crops j is not that 
the position?-Yes. 

42,446. What is the charge per acre for plumsP-For fruit they charge 
differently, as for an orchard or garden. There is only one crop from one 
plant in a year, but the water rates and revenue arE! charged twice a year. 

42,447. Have you ever compared the water rate charged per acre {Pr 
deciduous fruit trees in relation to the profits per acre with the like 
figures for other ('rops, such as sugar-caneP-Not so far. 

42,448. From your point of view, that really is the point, is it not: the 
capacity of the crop to yield a profitP-Yes, but it is the principle laid 
down in the Irrigation Manual that when the crop is below four 'annas 
in the rupee, nothing s~uld be charged. 

42,449. What you are concerned to get, if you can, is some remission 
of these charges during the period of immaturity, before bearing begins? 
-Yes, and also that the charge should be only once a y'ear and not twice. 

42,450. As regards packing difficulties, who creates those difficulties P
We do not get proper packing material. 

42,450A. You mean to say that the packing material is not available1'-
That is so. . 

42,451. What you want, I suppose, is a good class of wood for packing 
cast>SP-Yes, good wood and wooden boxes and wrappers. 

42,452. How do you market your sOft fruit? In crates or closed boxes? 
-In closed boxes where every arrangement is made for ventilation. 

42,453. Referring to marketing difficulties, you mention the want of 
reliable commission agents in big cities. Do you not think that this 
difficulty is due to the small amount of business of this kind P-I do not 
think so. W!hether the amount of business be small or large, these diffi
culties still exist. We send the first consignment of fruit to some people 
and they say it is all right j we send the second consignment, and they 
say it is all rotten and spoilt in transit. I investigated a case of this 
kind myself at Simla when I went up there, and I found that it had not 
arrived in rotten condition (as they said), but that they had sold it to some
one. On finding this out they had to pay me ba('k. 

42,454. You mean to say that the commission agent is corruptP-He is. 
undoubtedly. 

42,455. You mention in paragraph 14 llle want of facilities and of 
specialists for manufa('turing the surplus fruit into products like jams, 
jellies, candied peels and ('anned fruits. Quite apa.rt from the want of 
technical experts and facilities, what is the market for products of that 
sort in lndial'-There is a big market. A very large supply of these tinned 
products comes from California, Florida,. etc. 
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42,456. Do Indians consume this class of dry goods?-Nowadays well-to-do 
people do. 

42,457. But is it a fact that Indians, taking the country as a whole, 
have not acquired the habit of consuming jams and tinned fruits and so 
on ?-That is true to some extent, but people are taking to this habit 
now. 

42,458. What do you say about the quality of the fruit that you growP 
Is it of a high quality?-It is of a very high quality. It lias been used 
and appreciated by their Excellencies -the Viceroy and the Governor of 
the Province. 

42,459. What do you say about the flavourP-It is of very good flavour. 
I am trying 1:.0 send it 1:.0 England also. 

42,460. What sort of fruitP-Plums and grape fruit. 
42,461. You think the plums will stand the journeyP--Certainly. They 

have been kept here for a month and they have not deteriorated. 
42,462. Without cold storageP-Yes. Certain fruits ripen on the way and 

take colour on the way and give & better flavour. These plums and apricots 
have been introduced here like that. 

42,463. You know that change of temperature very often upsets themP 
-Yes. 

42,464. Have you a good report of the fruit that you sent to England P-
I am going to send only this year. Now that the Air Service has been 
introduced I am going to ask them 1:.0 carry it. 

42,465. Have you had a look at the freight ratesP-No; I have written 
to them. 

42,466. You say on page 332 that the Department of Agriculture has 
turned out to be unsympathetc in the matter of the literature in which you 
embody your experience. ;What has the department done to disappoint 
youP-As they themselves know nothing about this, they cannot introduce 
the books and they cannot recommend them. 

42,467. Do you mean to say that they will not publish them?-I would 
myself publish them if they would only recommend them. 

42,468. In their journals P-Or give me a note saying that they might 
be generally used. They can send them to the co-operative societies if 
they like. 

42,469. You suggest that some districts in this Province are capable hf 
growing good vines?-Yes. 

42,470. Is it your idea to sell the fruit of those vines or do you make 
wineP-I have no idea of making wine; it is only for the sake of th':l 
fruit. 

42,471. Has anybody ever tried 00 make wine, do you knowP-I do not 
know. 

42,472. Have you many neighbours who have taken up this fruit grow· 
ingP-It is like this. Seven or eight years ago I planted my first planta.
tion, and then all my neighbours said that I was a mad fool wasting 9011 
my money 'on land, and that nothing would come out of it. Now -that 
most of the varieties I had planted have turned out successful they 
come to me and ask for the plants, of course at present for nothing. So 
they are gradually starting. You know this fruit growing business cannot 
be done all at once. 

42,473. Where did you get your plants fromP-From California and 
Florida; grape .fruit from Florida and plums from California. 

42,474. Do you grow orangesP-Yes. 
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42,475. Limes?-Yes; the Lisbon lime has been very successful. 
42,476. Would it pay you to set apart a portion of your land as II. 

nursery garden and grow plante for saleP-Yes; I have already an acre 
under nursery plants, and this year I sold plants worth Rs.6,000. 

42,477. Do you graft yourself?-Yee, and I can do all the different kinJa 
of grafting. 

42,478. Do you grow citrus fruits in this country?-Yes. 
42,479. On what stock are they P-They are on kh'Utta oranges, that is 

sour lemons. 

42,480. Si1' James MacK erma : Have you sent any of your grape fruit to 
CalcuttaP-No. Out of half..a-dozen plants that I originally imported only 
one has been fruiting for the last two years. This year I sent some ()f 
the fruit to different persons, including Sir Geoffrey De Montmorency and 
Sir Malcolm Hailey, and they all say that it is very good, as good as 
the fruit that comes to the London market, where it is sold at 6d. each 
and from where it is brought to Calcutta in cold storage and sold at eigM 
annas each, though much of its flavour is lost. 

42,481. There is an increasing demand for itP-Yes. In Florida thll 
value of the crop for the last year alone of this variety only was Rs.4 crores 
as against a similar figure for the value of all other citrus varieties. 

42,482. In your fruit enquiries have you consulted Mr. Robertson 
BrownP-Yes. 

42,483. Have you seen his workP-Yes. 
42,484. Are your plants as good as hisP-Yes. 
42,485. Has he been of any help to you in the matter of advice in 

packing methods P-He is in the Frontier Province. 
42,486. It is not very farP-But they give preference there to the 

people of that Province. He is a .personal friend of mine and he has never 
refused any help to me; but I have not succeeded in growing the American 
peaches. I am still experimenting on them. In one year they fruit aud 
another year they do not. I wanted to ask him about it but I could n\lt 
meet him. I asked the Director of Agriculture, and nobody could help 
me. 

42,487. I was wondering whether you had studied his methods of pack
ingP-Yes; he was telling me that he wanted to pack them in the ordinary 
baskets, that they might be sent in bulk. . 

42,488. Of course the packing question is a difficult oneP-Yes; mUC3 
attention is required. 

42,489. Professor Gang'U!ee: Which is your chief marketP-tM'y chief 
markets last year. were Murree and Simla; this year I am going to send 
the fruit chiefly to Simla end Lahore, and also to the Calcutta and 
Bombay markets. 

42,490. Do you get any preferential rates from the railway authoriti8>oll 
-Not much, except that they handle it roughly on the way. 

42,491. Where did you have your training in horticultureP In AmericaP 
-Yes; that was 22 years ago; but I attach more value to the experience 
I got in this country afterwards than the training I had in America. 

42,492. In your horticultural work do you get much assistance from 
the Department of Agriculture of the Province P-Unfortunately, they kn lW 

nothing about it j they have just started these things. 
42,493. Do you get any assistance from the Kumaun fruit gardens in 

the United Provinces P There is a Government nursery there P-I do not 
know about it. 
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42,494. What variety of plum do you grow, the Japanese variety?-Yet 
Some of them are also. high-bred American varieties. 

42,495. You had your first lot of stock from America?-Yes. 
42,496. Then you made your own nursery?-Yes. 
42,497. Do you have inter:.cultivation?-Yes. But these plots have uean 

granted to me with certain stipulations j one of them is that I should 
not inter-cultivate or grow any different crop unless I get the previous 
permission of the Director. So I have to apply for permission if I want 
to do inter-cultivation. 

42,498. So far you have not done it?-Yes, I have. I grew some of these 
fodders, leguminous crope like berseam. 

42,499. Who. does your pruning work?-I do it myself. 
42,500. HaNe you trained men for that work?-I have trained about two 

oozen men. 
42,501. It is quite an important thing in horticultureP-Yesj pruning, 

spraying, cultivating, all these things are done on European lines in my 
gM'den. I am also training my children in these things. They are not 
going to any school. I have got a. tutor at oome who teaches them English 
and mlllthematics j the rest of the work I teach in the ga.rdens. The eldest 
boy is only 14, and he can read and W1l'ite well, prune well, spray well and 
plough well. He does alii these things. 

42,502. You spray your plam.ts with Bordeaux mixture?-It all depends 
on the disea.se or insect, ,but that is gellerally appliied. 

42,503. You ha.ve no trouble with any special disea.se?-Not so far, I 
am quite immune from that ·because there are not many gardens. close by, 
and the first lot was quite free from any disease, and I first spray the 
plants that I get. 

42,504. With regard to the business of your farming, do you keep aooounts, 
oostings?-Yes to BOme extent. 

42,505. In detail P-I do not have a clerk for tbis purpose. In this country, 
as you know, ona ha.s to do all the different operations oneself. He has 

.got to do his research work and find out good varieties a.nd when he has 
found them out he haa. to multiply the varieties and then graft and so on. 
So there is very little time left for detailed work. 

42,506. You have got about 20 acres of plums?-Yes. 
42,507. What is your cost of cultivation per acreP-For a.U the 45 acres 

of fruit that I have planted out, up to nQW the cost has worked out to 
80mething like &.75,000. 

42,508. Mr. Oalvert: You have also given us a copy of a booklet showing 
how a man can live decently on 5 acres; do you think that is quite possible? 
-Perfectly possible. 

42,509. I suppose i~ is only possible-if and when a person puts his brain 
and muscle into the 5 acres?-Yes. 

42,510. Do you find vegetable growing a paying proposition?-Yes. As 
you know, I have ,been running a sullage farm in Rawalpindi for six years. 
In 1919 at the request of the civil authorities I undertook to supply the 
Commissariat people with vegetables from that plot, which consisted of 
24 acres, of which 8 acres were under seepage water, and I could not grow 
anything on these 8 1LOres. Out of the 16 acres, that is, excluding the 
other 8 acres under seepage water, I was able to get about, Rs.35,000 in 
one year from the supply of vegetables. 

42,511. You were paying for the sullage waterP-Yes. 
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42,512. Did they tr;r and put up the rates against you P-Yes. 
42,513. Whait did they ·ask for in the endP-They gave it to me originally 

far Rs.500, because nobody else would take it, and when I left it, after 
six years, it was auctioned Iby them for RsA,OOO. I could not run the 
show much longer, because I had to go and colonise my own land in the 
canal colony. 

42,514. You found a good market for high-cIas; vegetaoblesP-Yes. 
42,515. Did you find Indian gentlemen taking to II. better class of vega

tnbles P-Yes; my marrow-fat peas ·always sell at 12 annas a seer, while 
the ordinary bazaar peas are sold at 2 annas and even 1 anna a seer. 

42,516. We have heard a good deal about unemployment among the 
middle classes. Do you think there is scope for these unemployed youths 
if they take off their ooats and put their brains on the land?-Tbat is the 
only panacea. 

42,517. Professor Gangulee: They must have adequate capital, just as 
you had to begin withP-Yes, they must have liquid money as well as solid 
acres; in most cases t:hey have land, but they do not care about it. 

42,518. Mr. CaZvert: You have got a grant of land from Government on 
fruit-growing conditions, and the land is about 50 acres, so that Govern
ment has encouraged you in the frlllit industryP-Yes. 

42,519 .. Mr. Kannat: ,With regard to fruit canning and the making of 
jall1B and jellies, I suppose there is a large amount of imported stuff coming 
into the rountry?-Yes. . 

42,520. If you succeeded in making jams and jellies there should be scope 
for that, even apart from the .fact whether there :is any consumption amongst 
Indians? Have you considered the question from that aspectP-Very great 
success can be achieved <in this direction, but the facilities which are 
required are not availa.ble to us at the present moment. 

42,521. What facilities do you want for jam ma.kingP-For example, as 
you know, I nave spent about 116.75,000 already on laying out my fruit 
garden, and, naturally, I would not like to put out any more money. The 
first thing is capital; and the second thing necessary is a proper knowledge 
of the business for which we want a specialist. This garden, which may 
also be called a Government garden, for it has Ibeen granted for 30 years, 
can also be started by the Government as a model canning factory, where 
people may come and learn both fruit growing and canning of f.ruit· and 
making of j allIS, etc. . • 

42,522. Given the necessary capital and the facilities that you speak of, 
do you think there is scope for this sort of industry in spite of the com
petition from Australia or California.?-Yes. Fruit here is generaHy very 
cheap and labour also is equally cheap, although it is not so conscientious 
as it should be, &0 that ¢ven the proper ool1ditions (and I do not think 
that muoo capital is necessary for jam making and canning factories) it 
would be easy to carryon the business, on a small scale to start with, in 
the form of a cottage industry. 1111 America. there ure what are called 
home ca.nning ,factories, every household possessing its own canning plant, 
so that we can do the very same here. Punja.b has a climate more or 
less similar to that of California and Florida, and almost every kind of 
fruit call be grown here and grown cheaply. 

42,523. I know a ma·n from Poona who had gone to America and has 
now returned ,and started a jam-mruking factory, nea'r Poona, with a. capital 
of about Rs.60,000, I think P-I should think that Rs.8,OOO or 10,000 or 
even Rs.5,000 would be suffi{'ient to start with. 
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42,524. Professor Gangulee: Do you know anything about the efforts
being made by Government in Coonoor to start a factory there in pure 
j a'Ill6 and jellies ?-No. 

42,525 • .JIr. Kamat: In your booklet you say that Rs.5,000 can be
got from 5 acres annually as a profit; is that by intensive fruit culture?
Not only by fnit; the 5 acres ha.ve been divided into different convenient 
plots, and it is only through intensive farming that one can get so much. 
out of it. 

42,526. What capital will be required ·for 0& middle-clam youth to earn. 
this Rs.5,000?-I cannot say off-hand; my idea is that, ordinarily, every 
farmer has got his own land, together with a certain number of oxen and 
milch cattle. 

42,521. If they can make Rs.5,000 from 5 acres, as you say, we need. 
not have started into this anquii"Y so minutely. You say the attitude of 
the Agricultural Department is suspicious. Suspicious in what wayP-':' 
The position is like this: The agreement is that I must grow at least 
100 plants on an acre. One plant will not spread as much as another; 
there will be differences, for exwmple, in the case of peaches you cannot 
give less than 25 feet each way, and this has ·been often brought to their 
notice, but they will not understand my difficulty. They keep on saying. 
that it is one of their stipulations that I iloould grow so many plants per 
acre. Then, again, when I ask them to supply me with some plants of 
other countries for the purposes of experimenting, they suggest that I 
am asking far t.hese plants in order to justify the grant that has been 
given to me. 

42,528. Speaking about the Tahsildar, you think he has a soft -job and 
that he does not do work 6lIOughP-Th.at is my idea. We have -to work 
from early dawn to twilight, and we wish tihat others should do the same. 

42,529. The Revenue officiats 'do not work enough in this country?-Many 
people do not. -

42,530 . .lIT. Roberts: In answer to the President I think you said that 
32 inches of water were used in four years. Did you not mean every year P 
-No; in four years. 

42,531. That is eight inches per annum ?-Yes. It is like this: in the 
cold weather we do not give any watering to these deciduous plants; in 
the hot weather we give one watering after every 15th or 20th day and 
then we plough and harrow again. We do not water except by drains 
along the furrows. For the :first faur years we do not mean to water 
all the area. 

42,532. I believe the Irrigation Department makes a special provision 
for gardens?-Yes, they give extra water; ordinarily they give 50 per 
cent. more than the usual amount. 

42,533. You have no difficulty from lack of water?-No;. so far as these 
deciduous plants are concerned, nohody can have any difficulty because 
three-fourths of the water that is given to cotton is required for these 
deciduous plants such as plums and peaches. Of course, citrus fruits 
require much more water, and, in fact, they require it all the year round. 

42,534. Do you think the prospects of fruit growing are brighter with 
regard to deciduous fruits than lihey are with regard to evergreens ?-Both 
can flourish here easily. 

42,535. You have no strong .iews with regard to the one or the other?
Both are good; citrus plants are as good as deciduous. 

42,536. I believe you grow a large amount of fodder. How many. crops 
per annum do you get in the same land?-I can get three crops 1D the
same land in a year. 
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.42,537. Do you g;et an intensity of 300 per cent. P-Yee, }Ve can. 

42,538. Do you find . your soil depleted at all P-Where we get three 
crops we manure the land ilroperly; I am using artificial fertilisers also. 

42,539. What fodder crops are you growing P-Three rotations are being 
adopted. Rotation No. 1 is mangel wurzel which is sown in September 
and harvested in May at a time when there is no other green crop for the 
buffaloes; it is a very heavy growing crop and the produce is large; then 
moth (a pulse crop) and maize green which are sown in June and harvested 
in August. The second rotation is berseem (Egyptian clover) which is 
Bown in September and harvested from November to May; it gives something 
like six cuttings in a year, or in the six months I should say. Then moth. 
and maize green which as I have said is sown in June and harvested in 
August. The third rotation is turnips which are sown in the end of 
August and they are ready in November and December for the cattle. 
Then there is French oats which is ready in April. 

42,540. Sir He'nry LaW'l·e'TIce: Have you consulted the Horticulturist at 
Poona in any of your difficultiesP-I have not been towards that side. 

42,541. You can write without going there; he is a Sikh gentleman who 
has also been trained in AmericaP-Yes, I know the gentleman; he has 
also got a garden here. But I have not consulted him, nor has it occurred 
to me to do so. 

42,542. Sir Thomas Middleton: What total area of land have you under 
fruit P-At present 45 acres. 

42,543. What area have you under plu~sP-20 acres. 
42,544. What is the next of your crops in importance P-Oranges. 
42,545. How many acres of oranges have youP-Nine. 
42,546. What is the next in importance?-Peaches. 
42,547. How many acres of peaches have y()u P-;About five. The rest is 

mixed: pomegranates, bananas, limes and other things. 
42,548. Has the whole 50 acres been planted upP-Yes; 1 have to plant 

35 out of that 50 acres according to the agreement. 
42,549. Are the forage crops of which you have been speaking grown 

between the rows of trees or are they grown on the 15 acres not planted? 
-No, they are grown separately; between the rows of trees only such 
crops are grown 811 are not high, for example, American watermelons which 
grow quite well here and berseem and clovers which enrich the soil even 
after the crop has been removed. 

42,550. Do you grow any apples in your districtP-No, but I am growing 
pears. 

42,551. What stocks are you using fOf the plumsP-Peach stock. 
42,552. Have you been paying close attention to the question of stocksP 

-Yes. 
42,5fi3. Do you know that that subject has ,been receiving a great deal 

of attention from horticulturists recentlyP-That is right. 
42,554. Are you satisfied that you have uniform stock?-Peach is the 

hest; I have also tried other stocks. 
42,555. Do you raise your stock from seeds or cuttingsP-From seeds; 

we sow the pips. 
42,556. Then you cannot get them uniformP-They are quite uniform. 

42,557. You are satisfied about thatP-Yesj in one year we can get a 
grafted plant about 4 feet high from the peach stock. 
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42,558. But you have not yet had the trees planted long enough to know 
how they will develop?-Y ee, at present I cannot divine that. 

42,559. You made a point about the water rates in the early years; do 
you think it would be fair, assuming your total amount. of revenue for a 
period of twenty years were fixed, if you had a remission in the early years 
and paid up the balance when the trees were bearing?-If that principle is 
sdopted in other ways it might be adopted in this way also: for the first 
twenty years, when new wells are sunk, nothing is charged; I mean only 
barani rates are charged; then after that the ordinary well rates are 
charged. 

42,560. Your idea is that if something like that were done it would 
promote fruit· planting?-That is right: 

42,561. You complain of the absence of banks like the American Federal 
Bank?-Yes. 

42,562. I should have thought from what I have heard about banks in 
this Province· that you would have· little difficulty in ·borrowing on sound 
security?-I have spent &.75,000 on the garden and if I want another 
Rs.15,OOO or Rs.1O,Ooo nobody can tell me any bank which will advance 
me anything on the security of this garden. 

42,563. They will not make advances to you on th~t security?-No, not 
on "the security of the crops or the gardens; it may be they will do so on 
other securities. 

42,564. Will they not even advance sufficient money to pay wages. for 
harvesting? That is a comparatively small sumP-It is a small sum; they 
might make advances to me but they would not make advances to people 
who have small gardens. 

42,565. You are not complaining of the personal difficulty but of the 
general difficulty?-Yes. 

42,566. The Chairman: How much of your existing capital has been 
borrowed on the security of the garden?-Nothing. 

42,561. Mr. Kamat: If you had a capital of Rs.15,OOO more could you 
start a jam factory?-Yes, I would. 

42,568. Mr. Barron: Where is your garden?-On the Upper Jhelum 
Canal. 

42,569. How long have you held it ?-I got it about five years back, but. 
I had two rectangles of land before that in the same village where I planted 
my first garden; I planted nine acres first. 

42,570. Is there any condition in the terms of your grant about remis
sion of land revenue and water rate for the first two years of the tenancyP
There is no stipulation of that sort. 

42,571. Has your land previously been cultivatedP-No; I had all the 
brushwood cut; the first spade work was done by me; it had not been 
cultivated. It had been given on temporary cultivation to certain people, 
but they did not remove the stulllPS or do anything. 

42,572. But it had been previously cultivated?-Yes. 
42,573. Then you would not have to break it up ?-It had to be broken 

up; it was under temporary.cultivation, but these people did not remove 
any of the stumps, they did not level it, they did not do anything. 

42,574. They may have been bad cultivators, but you know that, as a 
rule, when unbroken land is given out for the first time, remission of land 
revenue and water rates is given for the first two years?-Yes, we got. 
that remission for one year; that is given to everybody. 

42,515. You did get that?-That is for one year only; whether we plant 
trees or grow any other crop they remit for one year. 
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4:2,576. Were you growing fodder crops and vegetables on the land in 
,those years ?-No. 

42577. Why notP-I cannot grow them without the permission of the 
'Dire'ctor, and even if I get permission I could not get sufficient labour- to' 
.grow vegetables between the trees. 

42 5i8. During these five vears, how often have you asked to be allowed 
:to i~ter-crop ?-Whenever I have asked them they have given JIIe permission. 

42,579. They have never refused you permission ?-No, I do not say they 
,have. 
, 42,580. Then what is you grievance?-I have to get permission from 
,them; sometimes they refuse some 'of the crops. 
, 42,581. Where did you learn fruit farming ?-l\Iostly here, by experiment
jng, and first 1 went to America. 
, 42,582. How long were you ill America ?-Two years. 
, 42,583. You say you have not been able to get any assistance from the 
'Departmen t of Agriculture regardmg fruit trees ?-N 0 assistance; for 
·instance, I cannot get my American peaches to fruit, and nobody comes and 
tells me how to do it. 

42,584. Have you ('ollsulted the Government gardener at Lahore who goes 
'ill for fruit?-Which is the Government gardener? 

42,585. You do not even know of the existence of a Government gardener 
:in Lahore?-Do you mean the Horticulturist who has newly been appointedP 

42,586. No. There has been a Government gardener here for yearsP-
'The Lawrence gardenerP 

42,58'7. Yes?-I know him. 
42,588. Have you ever consulted him ?-I bave consulted him many tiJlles. 
42,589. Was he able to give you any advice?-None; in fact the fruit 

'which has been grown here is much inferior to what we grow. 
42,590. The Chai7'lnG!n: Have you been using any artificial fertiliserP-

'Yes. 

42,591. What sort P-Superphosphat{> and potassium nitrate. 
42,592. Have you been successful with tbese manures?-Yes. 
42,593. Are you using any organic manure, any cowdung ?-Organic 

-manure used by me is the ordinary cattle dung. Now that the garden is 
big enough I adopt tbe system of' growing leguminous crops between the 

. .plan.ts alld trees. I take two or three cuttings for my cattle, and when the 
,fodder is in blossom I plough it down. 

42,594. You plough it in?-Yes. 
42,595. And use it as green manure ?-That is right. 

(The witness withdrew.) 

The Commission then adjourned till Wednesday, the 2nd March, 1927, 
at 10 a.m . 

. Bardar Hardit Sillgh. 
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Wednesday, March 2nd, 1927. 
LAHORE. 

PRESENT: 
The MARQUESS OF LINLITHGOW, D.L. (Chairman). 

Sir HENRY STAVELEY LAWRENCE, Sir JAMES ~:lACKENNA, KT., C.I.E., 
K.C.S.I., I.C.S. I.C.S. 

Sir THOMAS MIDDLETON, K.B.E., Mr. H. CALVERT, C.I.E., I.C.S. 
C.B. 

Rai Bahadur Sir GANGA RAM, KT., Professor N. GANGULEE. 
C.I.E., l\LV.O. Mr. B. S. KAMAT. 

Mr. C. A. BARRON, C.S.I., C.I.E.,C.V.O., I.C,S,}<C t d ltI b ) 
Mr. W. ROBERTS, B.Sc. a-ope em ers. 

Mr. J. A. MADAN, I.C.S. }<J . t St' ) 
Mr. F. W. H. SMITH. am ecre anes. 

Sir GEORGE ANDERSON, M.A., Kt., C.I.E., Director of 
Public Instruction, Punjab. 
Replies to the Questionnaire. 

QUESTION 23.--GENERAL EDUCATlON.-I shall confine my remarks to 
Question 23, which deals with the problems of general education. I have
already tried to describe the general position in the Punjab in the mema.:. 
randum which .was prepared by the Punjab Government, and which will 
be found on pages 2~9-251 of ,that Government's "MemoranduPl for the
Royal Commission." 

2. It is undoubted that the system of education (especially of vernacular 
education in rural areas) has a very distinct bearing not only on agricul
tural efficiency, ,but also on the general conditions of rural life and of its. 
development, The main limitatIons of the system appear to me as follows. 

3. E:z:pan,~ion.-Agricultural and rural development can scarcely bEt 
expected to prosper 80 long as the countryside is immersed in illiteracy. A 
rapid expansion of vernacular education is therefore essential. In this 
limited respect, at any rate, considerable progress has been made in reoent 
years in the Punjab, as will be seen from the following enrolment figures 
for the 'last five years:-

Year. Enrolment. Increase. 
1920-21 556,989 
1921-22 626,690 69,701 
1922-23 776,978 150,288 
1923-24 841,906 64,928 
1924-25 919,649 77,743 
1925-26 ... 1,062,816 143,167 

Thus, the enrolment has mcreased from 556,989 in 1920-21 to 1,062,816 
in 1925-26, or an illcrease of 505,827 pupils. The following figures show 
the percentage of boys at school to the total male population for the last 
six years: - -

Year. 
1917-18 
1918-19 
1919-20 
1920-21 
1921-22 
1922-23 
1923-24 
1924-25 
1925-26 

Percentage. 
3'72 
3'78 
4'14 
4'26 
4'77 
6'04 
6'6 
7'28 
8'44 
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-4. In his report for 1924-25, }Ir. Richey estimated that it will take India 
forty years at the present rate of expansion to reach the goal of universal 
education for -boys.' Between 1920-21 and 1924-25, India recorded an 
increased proportIOn of '25 per cent. of boys at school to the total male 
popUlation on the average in each year. The India percentage of 1924-25 
was 6; and thus the progress from 6 to 15 per cent. would take 9 x 4 = 36 
years. An additional four years was added to meet the normal increase 
in the population. In the Punjab, the increased proportion was '75 as 
against '25 in India on the average in each of the same four years. The 
percentage in 1925-26 in the Punjab was 8·44, and thus to reach 15 would 
take (15 - 8'44) 6'56/'75 = 9 years to reach the normal 15 per cent. As 
the adult pupils (about 85,000) are included in our figures and are con
siderably more numerQUS than elsewhere in India, the number of years 
required would be about 11. But, in present conditions, it is beyond the 
range of practical politics to anticipate universal education, and it would 
therefore be safer to aim at 80 per cent. of ~he boys of school-going age 
being at sch~ol; or 12 per cent. of the male population. At the rate of 
increase during ]920-21 and 1924-25, it would take 3'75 -;- '75 = 5 years. 
Taking into account the adults and the normal increase in the population, 
six years shvuld be a reasonable estimate. 

5. In the matter of mere expansion, therefore, the Punjab is in a for
tunate position in that about 80 per cent. of ~he boys of school-going age 
should be enrolled at school within a reasonable period of time. l'his rapid 
expansion hilS been due in the main to the policy of the Punjab Govern
ment which aims at an encouragement of rural areas. This policy is 
explained in paragraphs 6-11 on pages 241-245 of the previous memorandum 
referred. to above. The main means of encouraging rural areas which have 
been employed are: - -

(a) the 8ssessmellt of ~rants for vernacular education in accordance 
with the needs J ather than with the wealth of each area; 

(b) the encouragement of local recruits to seek admission to vernacular 
training institutions by the amalgamation of vernacular training 
classes with iocal Government high- schools; the provincialisation of as 
many as 57 high st,hools within the last five years; a less unequal dis
tribution of facilities for secondary education throughout the province; 
and the institution of ini.ermediate colleges. 

The main problem is therE-fore not one of mere expansion in numbers, 
bu~ rather that the t.eaching shall be more effective and that the increased 
enrolment shall be reflected more successfully by increased literacy. The 
following figures suggest disappointing results; but it should be remembered 
that a very large number of the new pupils who have recently been admitted 
to school have inevitably found their places at first in the first class. 

1'ear. I Class. II Class. III Class. IV Class. 

1922-23 313,608 99,899 75,402 57,221 
1923-24 317,520 108,269 78,871 64,229 
1924-25 338,849 121,1)05 86,450 67,442 
1925-26 409,644 140,249 93,490 73,720 

6. 'The general policY' of the Punjab in this respect has been:-
(a) To expand and to improve the existing schools rather than to 

mUltiply the number of one-teacher schools, with the result tha.t the 
number of extravagant and ineffective one-teacher schools has been 
reduced from 2,754 in 1922 to about 600 to-day. This has been rendered 

Sir George Anderson. 
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possible in most cases by the increased enrolment which has justified 
an additional teacher or teachers. The Punjab Government has been 
giving special assistance towards the entertainment of additional 
teac~ers: For example, in the present year, special gra.nts were given 
to district boards for the employment of as many as 1,000 additional 
teachers. 

(b) The substitution of branch schools for one-teacher schools. A 
branch school differs from a one-teacher 8chool in that it comes .mder 
the supervision of the main school and comprises only one or two classes, 
the object being to provide teaching for young children until they are 
old enough to walk to the main school. 

(c) The improvement in the status of vernacular schools by con
verting primary into lower middle schools (with six classes), and lower 
middle into full middle schools with eight classes, the assumption being. 
that the teaching' is far better in middle than in primary schools and 
that, in consequence, the period of school life is longer a.nd the attend
ance more regular in a middle than in a primary school. 290 primary 
schools were converted into lower middle sahoo!s.in 1924-25, and 525 in 
1925-26. The greater stability of the Punjab system is reflected in the 
following figures .for 1924-25; but it should be remembered that 525 
primary schools were converted into lower middle schools in 1925-26 
and therefore the position is more satisfactory at the present time. 

Province. 

Bengal 
United Provinces 
Punjab .•. 
Bihar and Orissa 
Central Provinces 
Assam ... 

Pupils in Pupils in 
middle primary 

schools. schools. 
133,356 1,310,064 

57,322 921,882 
235,895 353,258 

". 43,889 797,469 
71,977 246,250,. 
25,962 184,141 

(see Questions 42,830-42,833.) 
7. Though improvements can be made in the effectiveness of the teaching 

by the measures discussed above, the most potent means of improvement 
is an, extensive application of compulllion, a matter to which the Com
mission has drawn particular attention in its Question 23 (b) (ii). In the 
Punjab, compulsion is now in operation in 44 urbani a.nd in 850 rural areas. 
The main benefit to be derived from a satisfactory application of compulsion 
is the retention of boys at school for a sufficiently long period of time to 
enable them to gain a firm grasp of literacy. As such, compulsion should 
be a guarantee that the money devoted to vernacular education is spent 
in the most fruitful manner. It is thus not an ideal to be attained in the 
distant future but a present and a practical means of lmproving the 
existing schools and of removing illiteracy. Though. it may seem a paradox, 
compulsion in India' can only prosper if it is voluntary. It is scarcely 
advisable to let loose on the countryside a horde of corrupt and subordinate 
officials in the form of attenda.nce officers. Such a policy would blunt the 
enthusiasm for education which exists tG-day. The main purport of com
pulsion, therefore, is the insistance that all boys who come to school s~all 
remain there for the full primary period at least. In arranging wh~ah 
school shall be improved in status, we give preference to those areas ~~ch 
apply for compulsion. Again,. compulsion should be grafted on the eXisting 
voluntary system and should not be regarded as something new. If new 
programmes for compulsion are formulated on the basis of a fixed m~asure 
of Government 1U!sistance to each district (as is done in other Provmces), 
then the rich will benefit at the expense of the poor u?der. ~e guise ?f 
compulsion. In the Punjab, the expenditure on compulSIon IS lllclud,ed In 
the normal expenditure on vernacular education and Government contribute. 
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in accordance with the grading of each district. The cost of compulsion . 
:can easily be exaggerated. If its effect is to prolong the duratiQn of school 
life, then it follows .that the half and quarter filled upper pnmary classes 
:can be filled wIth comparatively small additional expenditure. 

8. The first important problem of vernacular education then is to 
pro~~e that ~he teaching shall become more effective wher~by th~ forces 
Df 11l1~racy Wl~ be reduced. As already stated, this can best be done by 
.a rapId expansIon cd' the compulsory principle, by the elimination of the 
.one-teacher, fo~r-class school, and by the conversion of primary into middle 
-schools. By thIS means a far larger proportion of boys in rural primary 
scho~ls should cQmpl~te the primary stage. The ultimate object of the 
PunJab Government IS that the vernacular system should comprise:-

(a) middle schools with eight classes, 
(b) primary schools with six classes, and 
(c) branch schools to fill in the gaps; 

-and a very large proportion of these schools shQuld be under compulsion. 
When this policy has been carried out, then it is anticipated that the 
distribution of pupils between the four primary classes will become far more" 
·uniform than it is at present. 

9. The second main problem of vernacular education is that the teaching 
in the schools shall. be less of a mystery and more of a reality, that school 
life shall exercise a permanent influence on the pupils after they leave 
.school and enter upon their several occupations, and that it shall lead the 
boys towards, and not away from, practical pursuits. This matter has been 
dealt with in paragraphs 12-18 III pages 245-251 of the Punjab Government's 
Memorandum. The main features of this policy are as follows:-

(a) Attempts are being made to adapt the courses of rural schools to 
rural requirements in accordance with the opinions of a Committee whlCh 
was appointed in 1923 to consider this question. The main conclusions are 
.as follows:-

"In regard to primary schools, the subject-matter taught and the 
methods of instruction pursued should be such as to bring the work of 
a primary school into the closest relation with the life and experience 
of the pupils. In the second place, the acquisition of suitable knowledge 
and the attainment of literacy should be the main objects of the course. 
'1'he central subject should therefore be the reading lesson supple
mented by oral instruction, which should have the dual object of 
imparting to the pupils the capacity to read and to understand simple 
books, and also of making them .familiar with such useful and .general 
knowledge as will equip :l;hem for a fuller and wider life than is now 
possible with the present courses and rigid methods of teaching . 

.. In regard to middle schools, the central subject of study should 
be that of Rural Science, which should co-ordinate and vitalise many 
subjects already included in the ourriculum. It would therefore embrace 
physical geography; local geography; agri~ulture; rural economics, 
mainly the elementary prinoiples of co-operation; rural hygiene and 
sanitation; and elementary civics." 

(b) The original intention was immediately to I'evise the courses and to 
prepare more suitable text-books and readers, but it soon became clear 
thwt such action would be in-advisable unless and until the village teachers 
understooo the spirit of the New Learning. The only possibility of success 

. is to begin with the teacher and to end with the text-book. These new 
methods· of training village teachers were first started by the American 

. Presbyterian Mission at M~a, bUit they have now been applied in all 
vernacular training institutiona, more particularly in those at Gakhar and 
Gurgaon. '1'he nature of the training has therefore been transformed by 
the decision Ito limit iIt no longer to the prescribed scheme of studies, but 

-rather to widen its scope by the inclusion of activities known under the 

Sir Georglj Anderson. 
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generic title of community work. It is by active participation in the 
healthful activities of village' life during their course of training that the 
teachers of the fUIture will learn to take their rightful place in the progress 
of rural conditions. The students under training are therefore kept in 
intimate oonJtact with all the problems of village life by actual participation 
in works of improvement in the neighbouring villages. 

(c) Agricultural training in vernacular middle schools. One of the earliest 
attempts of the Punjab Governmen1; to vitalise its scheme of rural educa
tion was the inclusion of agriculture as a subject of study in many of the 
vernacular middle schools of the Province, rwhich innovation was started in 
1919. 'l'he main features of the Punjab system, which differs materially 
from the systems obtaining in other ProviIUiles are explained in the Circular 
Memo: No. 1125-G. 8., dwted September 20, 1923. 6lld are as foliows;-

It was decided to include, and to provide for, tea.ching in agriculture 
lD the ordinary vernacular schools rather. tbJan to start separwte 
agricultural schools of a special type. There arEl many cogent reaSQns 
in support of this decision. In the first place, separate agricultural 
schools are very expensive. In <the second place, specialised tro.ining 
for boys below the age of seventeen is premature. And, above all, a 
sound and suitable measure of general education should be the .basis 
of all. specialised and vocational tmining. The aim of the Punjab 
Government is therefore to enrich the middle school course in rural 
areas by the inclusion of agricultural. training and thus to bring it 
more in keeping with the environment of the pupils j ·a.ild the object 
is to use agriculture as a means of mental discipline and training and 
as an important accesSory' to the general subjects taught in ;those 
schools. 

'l'he training is of a practical as well as of a theoretioal nature: For 
the fulfilment of this object, farms (If .about three acres each are 
attached' to those schools, in which·this form of .. training is imparted; 
in 1923, o'iVing ro the financial stringency which then prevailed, an 
alternative was adopted in the form of miniature farms or school 
gardens. With the exception of a beIda.,., who looks after the bullocks, 
all the 'Work of the farms is done by. the boys. 

The teaching is in the hands of trained and Clarefully. selected teachers 
<J;ho have first taken the ordinary senior vernacular training course 

(and have then completed a. special course in agriculture at the Agricul
tural Gollege, Lyallpur. By this means the necessary cocoperatioIi 
between the Departments of Agriculture arill Education is promoted. 

Provision is being made in next year's budgeti whereby <there will be 
60 farms and 60 gardens. Many (If these f,arms and gardens .are now.self
supporting and show an annual balance to their credit. The general super
vision of these farms of activity is in the hands of. the Adviser .in Agricul
tural Training, whose headquarters are at the Agricultural College, Lyallpur. 

(d) Adult Schools. On March 31, 1926, ·there were 3,208 schools and 85,422 
adult pupils. The teaching of these adults is oonducted mll.inIy by certain 
teachers in the day schools who· receive an allowance f-or the purpose. 
As is also the case with boys' schools, the danger is that these adult pupils 
will soon relapse inro illiteracy unless suitable means are provided whereby 
they shall make use of their hard won lioter.acy. About 1,600 village libraries, 
therefore, have now been started, and annual grants are awarded to them. 
One of the teachers also receives an allowance as librarian, his main duties 
being to supervise the working of the library and from time to time to read 
appropriate pamphlets and books with the villagers and to stimulate dis
CllSSions. Owing ro the liberality of the Red Cross Society, there are a 
number of lanterns in each district, which are placed under the supervision 
of an authority known as the District Community CounciL Grants are 
given ro each District Community Council for the purchase of suitable 
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slides. Importa.n6e also is attached to the provision of healthy recreation 
in villages; and twenty young men with Anglo-vernacular- teaching qualifica
tions are 'now receiving a special4sed. course of training at the Central 
l'raining Oollege in order to be qualified to hold the post of district physical 
trainin~ supervisor. It is suggested that the village library and the village 
recreatIOn ground should be rallying points in the improvement of rural 
conditions. 

Oral Evidence. 

42,596. The ·Chainnan: Sir George Anderson, you are Director of Public 
Instruction, ,Punjab?-Yes. 

42,597. You have provided thl! Commission with a note of the evidence 
which you wish to give us. Do you desire at this stage to say anything 
in extension of that note or may we ask some questions?-I consider the 
expansion of vernacular education to be of very great importance, with 
certain provisos. In the first place, it should be effective and should make 
some real effect on the removal of illiteracy. In the second place, expansion 
should be uniform, and therefore particular attention should be paid to 
rural, and, in particular, to backward, areas. And, in the third place, 
rural education should be adapted as far as possible to rural conditions 
and requirements. These are the three points that I wish to emphasise. 

42,598. On page 346 of your note, in answer to our Question 23, 
after giving the details of the calculation, you come to the view: "Taking 
into account the adults and the normal increase in the population, six 
years should be a reasonable estimate." In making these calculations, have 
you regarded the last 50 per cent. as being as easy to catch as the first 
50 per cimt.?-No; it will be considerably more difficult. 

42,599. Is that likely to vitiate the calculations to any important extent? 
-I think we should get 80 per cent. all right in about five or six years; 
but it is questionable whether the remaining 20 per cent. will come to 
school with the same readiness. I have taken the average rate of expansion 
in the last five or aix years. We increase our numbers by about 100,000 a 
year, and if we continue at that rate we shall arrive at this re'Sult in the 
succeeding five or six years. 

42,600. How about the leakage between the bottom and the top of the 
primary system? Do you see much prospect of it diminishing?-I think so. 
The leakage is very serious. In the first place, I am of opinion tha1; the 
one-teacher school is almost worse than useless. It should be regarded as 
a waste of money. We have counteracted it to this extent, that whereas 
we had about 8,000 of such schools five years ago, we have now only about 
500 or 600. That is the first step. In the second place, we have instituted, 
as I have tried to show, what we call the branch school, which is different 
from the one-teacher school, because it is under the general supervision 
of the parent school a.nd because, it caters for only one or two classes,. 
Again, we are very anxious to improve the proportion of middle schools; 
that is, schools where there are six or eight classes and in which there is 
very much better tuition tha.n in the four-class primary schools. As shown 
by the figures of the last two or three years, we have now a very much 
larger proportion of primary pupils reading in middle sohools than in the 
primary schools. You see some figures quoted on page 347. 

42,601. What is primary education costing a parent in the Punjab to-day? 
-It is almost negligible. I do not think the fees come to more than a 
lakh or so in the whole of the Province. There are so many exemptions, 
remissions and so forth. 

42,602. Would it be possible, do you think, to encourage attendance and 
encourage the keeping of children at school throughout the primary stage 

Sir George A.nderson. 
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by making a charge for education and returning it to the parent after the 
boy has been completely through the system?-The parent is rather 
I"eluctant. I am impressed by the large waste of public funds involved by 
the great leakage between the 1st and the 4th class. Compulsion is a far 
more effective means of checking this defect, the object of compulsion being, 
not so much to bring additional boys to school because they are coming in 
quickly enough already, but rather to ensure that those boys who are at 
school shall rem.ain at school until they are literate. We find the results 
of the application of compulsion quite hopeful in the Punjab. We have 
already introduced it in a thousand areas, our principle being that if a 
parent sends his boy to school he should give a guarantee that his son 
will stay long enough to benefit by the instruction. This is the best way, 
in my opinion, of counteracting that leakage. 

42,603. Then you give it as your ... iew that though you have compulsion, 
you should not employ attendance officers to go round the houses and see 
that the boys are sent to the school?-Yes. 

42,604. You are concerned with the danger of upsetting public opinion? 
-I am nervous of flooding the countryside with a number of attendance 
officers who may not be very discreet. 

42,605. But you would bring pressure to bear on a parent who has already 
sent his child to the school?-Yes, that is much more likely to work and 
our experience is that the boys are remaining for a longer period. We went 
to a school the other day and found that 95 per cent. of the boys were 
attending the school. 

42,606. In some quarters it has been suggested that they should teach 
farming in the primary school; what do you think of it?-In the middle 
echool stage agriculture and many other such subjects should undoubtedly 
form an important part of the curriculum, but not to the same extent in 
the primary school. 

42,607. How about manual training, training in the handicrafts, the 
development of the hand and the eye?-We are in favour of such forms 
of training. 

42,608. Are you pushing thatP-Yes. 
42,fi09. Is that proving a sucoess?-Yes, it is proving a success; but owing 

to the separation of industrial from general education we have not got 
suitable Inspectors. If we could use the services of the Inspectors of the 
Department of Industries to assist us in supervising our manual training, 
we could improve very considerably. We need more expert supervision. 

42,610. In equipment?-We get assistance in the purchase of equipment. 
42,611. Do you find that the Indian boy takes readily to instruction in 

that class of work?-Yesj it is quite popular. The boys take to it well. 
They are not very careful of equipment and material. 

42,612. Have any boys ever been careful of equipment? I suppose it is 
the. case that many of these boys will have nothing in their homes with 
whIch to teach themselvesj is that an important consideration?-Yes; I 
think it is very essential that we should develop this method of training 
in the schools. 

42,613. Would you say that many of the boys are lacking in the capacity 
to use their hands?--'Certainly. In our training schools we insist on the 
teachers under training doing a great deal of manual training. 

42,614. It would appear that it is lack of opportunity and not lack of 
nat~ral or inborn capacity?-Yes, it is lack of opportunity. We have here 
a hst of handicrafts; it is only for one institution. These are tailoring, 
book-binding, dyeing, rope-twisting, caning of chairs, wood painting, 
shaving, cooking and so on. 
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42,615. How about nature study? Have you had difficulty in getting 
teachers?-The trainjng of teachers is the most important aspect of the 
problem. We have not yet revised to any extent the courses in our middle 
schools, but our aim is to introduce physical geography, agriculture, rural 
economics (mainly the elementary principles of co-operative work), and 
village sanitation. We shall probably teach these subjects on the project 
method. But it is useless to revise the courses until the teachers 'under
stand the spirit of the new learning. We are therefore devoting our time 
and energy at present to the training of some 2,500 vernacular teachers 
in order to teach these subjects. If education in rural areas develops 
along the lines of urban education, then I am quite sure that your Com
mission will have much difficulty in effecting reforms. It is therefore 
essential that the methods of training in vernacular teaching should be 
adapted to rural needs and requirements. 

42,616. When did you first have compulsion in the rural areas P-About 
four years ago. 

42,617. So that you have hardly had enough time to measure the full 
effect of it?-We have had time to estimate the increased enrolment, Lat 
not enough time to arrive at any decided opinion as to whether compul
sion will keep the boy!! oat school for the full primary period. 

42,618. Are the indications hopefulP-Yes. 
42,619. Do you regard the whole of the Punjab as ready for the prin

ciple of compulsion?-I would not say the whole of the Punjab, but it ill 
surprising indeed that the backward areas applied for compuision so 
vigorously. 

42,620. Sir HefIIf'!J Lawrence: Even with regard to the girlsP-No. 
42,621. Can you give us some indication as to what proportion of 

boys who take up practical agriculture in Vernacular Middle Schools 
subsequently go back to their farms?-I have figures from a specimen 
district with me here which show that 134 boys have taken agricuitare 
and passed out of the school; 51 of these are agriculturists, 14 are actually 
engaged in agriculture, two are patwaris, and 28 are teachers who have 
had their training in the way I have described and are now teaching in 
village schools. 

42,622. I suppose, as the position stands at the present moment, you 
would expect an important proportion of those boys to go into the Agri
cultural Service?-It is not so much the Agricultural Department as the 
Education Department which absorbs these boys. I have figures here 
to show that in the schools which teach agriculture 6,616 out of a total 
of 8,759 boys are taking agriculture. 

42,623. How long has this system in the middle schools been in existence 
now?-About eight years. We did not' do much at first because of the 
financial stringency, but we have developed the system considerably in 
later years. 

42,624. Has it been in vogue long enough to enable you to judge of its 
success ?-The prospects are distinctly promising; the boys take to it with 
considerable readiness. 

42,625. So that on the whole the indications are promising?-Decidedly 
so. Of course, as I have said, we want to develop the system more 
widely" and to take up village sanitation, elementary credit, and so on. 
As soon as we have trained the teachers who can teach these subjects, we 
shall push on with it. We find that these farms are of some value also 
as subsidiary demonstration farms, as the farmers in the vicinity take 
interest and invite advice from the agricultural teachers as tIl the purchasa 
of implements, seed and so forth. 
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42,626. Attached to some of 'your schools you have farms and garden.-P. 
-There 61'6 46 farms and 44 gardens. ' 

42,621. There is a danger, I .take it, if the farms were not· well managed 
in the district, of cultivators drawing their own conclusions after looking 
over the fenceP-Yes, they are likely to be critical. . 

42,628. Still, that is of some benefit, inasmuch as it should keep the 
teacher up to the marK?-Yes. ' . 

42,629. Do you expect female education to make any rapid headway in 
the immediate futureP-Yes; in the towns it is expanding with consider
able rapidity, but the development of the educa.tion of girls in rural are"! 
is a very difficult problem. We are naturally confronted with the difficulty 
of providing accommodation and other amenities for the teachers. We 
are trying to develop co-education in the primary stage, that is to say. 
little girls should go to school with their brothers. 

42,630. Would you have male or female teachers?-If we can manage 
it, we should certainly like' to have female teachers. 

42,631. Have you any difficulty in engaging female teachers in Lhis 
Province P~We have no difficulty in recruiting girls for training, but the 
real difficulty is to induce them after training to go out into the villag6ol. 

42,632. I suppose life there would be very difficult for' them P-Yes. 
42,633. Have you had in this Province any tests designed to discover wh"t 

the proportion of those who have once been literate and have relapsed mto 
illiteracy may beP-There has been no such test, but, village conditiona 
being what they are, relapse into illiteracy must be considerable. 

42,634. Even in the case of those who go through the four staD'dards in 
the primary system P-The lower middle school boy who reaches class VI 
has a good grasp of literacy, and therefore we are concentrating attenti()u 
on the lower classes whose boys often relapse into illiteracy. We also attaon 
considerable importance to the 1,500 village libraries which we have insti. 
tuted, and we also have great hopes that the librarians who are being 
trained now in the Normal schools will be of assistance. The business of 
the librarian is to read pamphlets to the villagers and boys and to promote 
discuS$ions with them. 

42,635. Is an entirely illiterate home a cause contributory to the relaplle 
into illiteracyP-Yes. 

42,636. Do you think that the spread of female education, when it comes, 
will. tend very much to counter the tendency towards relapseP-Certainly. 

42,631. Is it the entirely illiterate mother who is to some extent respon
sible for this illiteracyP-Yes. 

42,~8. You present some very interesting facts about the system of 
adult education with which you are engaged. Are these centres of adult 
education showing vitality and staying powerP-Yes, if they are followed 
up by the librarians with good books, pamphlets, and so forth. I have 
some of these books with me here 116 samples. 

42,639. Do newspapers penetrate into the remote villages P~Yes, but 
they are not always of the most desirable type. 

42,640. At any rate there is something for them to readP-Yes. And 
we have made available a number of pamphlets, some of which are sent 
to us by the Co-operative Department. We have also an institution called 
the Rural Community Board, which has rupees one lakh of recurring 
expenditure at its disposal. We spend a certain amount of that money 
in giving allowances to these librarians; in giving magic lantern shows; 
in sUbecriptions to journals, such as the co-operative and agricultural 
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journals. These pamphlets and j,mrnals a1'e distributed to the 1,500 libraries. 
The Rural Community Board consists of the heads of departments con
cerned, such 86 the Registrar, Co-operative Credit Societies, the Director 
Qf Public. Health, the Director of Public Instruction, and so forth. 

42,641. How many books do each Qf these libraries contain as a rule?
They have only just started and have from about 100 to 150 'books; but 
the most important part Qf the library is the collection of these pamphlets. 
It is Qpen to any department to send us their pamphlets, which we distri
bute to the various libraries. 

42,642. How do yQU satisfy yourselves that there is a demand in an! 
particular centre fQr adult education? Do you make a prelimina;y 
BurveyP~We are advised by the inspecting staff. 

42,643. The movement was to some extent initiated by the co-operative 
organisation, was it notP-They assisted very considerably. 

42,644. They of course had the advantage of being able to judge from 
the formation of an adult educatiQn sooiety that there was a demand?
The (h..operative Department should give a clear idea as to whether or 
not the people would appreciate a library or an adult class. 

42,645. Do any of the adult classes peter outP-Yes; an adult class need 
not be of a pepmallent nature. In the oourse of time as the poop Ie 
become literate, the adult school should give way- to the village library. 
The adult school in itself is not of much '\"alue, unless it is foNowed up 
by the library and discussions, lantern leetures and 80 forth; that is to 
my mind essential. 

42,646. Would bulletins posted up outside the post office, where one 
exists, or on flhe ho'Use of a representative of G<lvernment, where no 
PORt office exists, be of any va;!ue ?-The village school is the post offiee 
as a rule, and posters are used in the school libraries . 
. 42,647. Do you think that is capable of development?-Yery much SO; 
the more the departments concerned send us bulletins, the more shall we 
be satisfied; we hold it to be our business to be the propagalllda agency 
for these other departments because we can get the people gathered 
together. 

42,648. Do persons attending these classes in adult education learn to 
write as well as to read?-Yes; they learn to write; they also learn to 
figure, which is very important to enable them to look after their accounh, 
especially <those with the moneylender. Requests are o!1ten made for 
assistance to be given to the villagers in understanding these accounts. 

42,649. They do attain a reasonable standard of efficiency before they 
leave?~We have a system of awarding literacy certificates; I cannot say 
very much about the standard of efficiency because we haye not had suffi
cient time. A large number manage to gain literacy certificates .. 

42,650. What is the cost of your adult educationP-The cost to Govern
ment is about Ii lakhs; it is very cheap. This expenditure is almost 
entirely in the form of allowances to the teachers. In addition, the Rural 
Community Board has one. Jakh of rupees at its disposal. 

42,651. What does it cost the students?-A negligible amount. We also 
give recurring allotments to these libraries which are not only for books 
but for oil, lighting and so forth. 

42,652. Do· you see any diminution in the desire to 'learn English?
Unfortunately not; the pressure to start optional English drusses in 
vernacular middle schools is very great; we try to resist the pressure as 
~uch as we can. 

42,653. Do you think you are likely to be successfulP-Yes, to ~ollle 
extent, because in regulating admissions to our training institutions we 
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give preference to those who have taken the pure vernacular course, and 
especially to those who have taken agriculture, because a matriculate is 
not likely to be in harmony with village conditions. Further, the matri
culate spends much time in learning languages suoh as English, Persian, 
Sanskrit, and 80 forth. We are of opinion that the boy who has com
pleted the pure vernacular course is much more mentally alert than a boy 
who has taken the Anglo-vernacular course; that is my impression, which 
is shared by Inspectors who know more about the matter than I do. 

42,654. Sir James MacKenna: Have you had any experience of the 
contracting-in system in the Punjab; we have heard from various Directors 
of Public Instruction that they understood experiments of that kind had 
been made in the Punjab: it is a system by which a parent contracts to 
keep his child at school for a certain periodP....,...Yes. 

42,655. Do you think that would be of general applicationP-I think it 
must be supplementary, but it is a very vaoJuable supplement. 

42,656. Contracting-in is a part of the co-Operative compulsory. education 
scheme, is itP-Yes. 

42,657. Has it worked all righH-Yes, I think the results have been quite 
satisfactory. . 

42,658. Professor Gwngulee: In other Provinces we have been told th.at 
there are a number of difficulties in the way of introducing compulsory 
free primary education; in the Punjab I see you are in favour of wide
spread application of the principle of free compulsory primary education P 
-'-Yes. 

42,659. Will you kindly tell us what are the chief difficulties you find 
in the way of applying this principle of free compulsory education P-ir do 
not think that there are any grave difficulties. The number of rural 
areas under compulsion has increased from 400 to 900 in eleven months. 

42,660. So that it is not the apathy of the peopIeP-No, I do not think so. 
42,661. Is there any administrative difficulty in enforcing regular 

attendance and so on P-No, 80 long as we do not worry to an excessive 
extent about the last 10 !per cent. of the boys. 

42,662. Is there any financial difficultyP-No, it is an economy, 8.s 
~oney is spent much more effectively than in the voluntary system. The 
financial difficulty is the waste of money under the voluntary system. 

42,663. You tell us on page 347 that compulsion in India can only 
prosper if it is voluntary. Will you kindly explain thatP-Government 
cannot force a -local body to introduce compulsion, and it is inadvisable 
also for a local body to force people to apply for compulsion. We give 
preference in many ways to those who apply compulsion satisfa.ctorily. For 
example, we give such preference, when we are improving the status of 
a school from a primary to a lower middle school, to those who are enforcing 
compulsion. -

12,664. What is the attitude of the District Boards towards this com" 
pulsory education P-Some District Boards are rather apathetic in the 
matter, but the people very often counteract that apathy by applying for 
compulsion. District Boards have rather a. wrong idea of finance in 
certain matters; they think compulsion will involve them in great expense. 
Compulsion is an economy, as the money is spent much more effectively. 

42,665. With reference to primary education, do you think completion 
of the primary course, that is, up to the fourth standard, gives the people 
a firm grasp of literacy P-That is a little optimistic, as I am doubtfu~ 
whether it is a permanent grasp. I should prefer a school of six classes. 

42,666. irs the number of lower .middle classes, that is, schools with six 
classes, increasing or decreasing?-Increa.~ing enormously, as I have pointed 
out. 
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42,667. Those are the schools in which you have six classel! instead of 
,fourP-Yes; and the teaching in the.~e schools should be much more 
effective. 

42,668. You told us about these branch schools to fill in. the gaps between 
the middle schools with eight classes and the primary schools with six 
classes. Will you tell us a little more about these branch schooh? -·A 
branch school consists of one or two classes and is under the general 
Bupervision of t.he parent school; its object is to provide education for those 
small boys who cannot walk to and from the main school. 

42,669. Are there many such branch schoolsP-A very large number. 
42,670. Do you have trouble with communal prLmary schools here? Is the 

number increasingP-We have no communal schools in the primary stage; 
but in the secondary stage there are a large number on the Angto
vernacular side. These communal schools are usually aided by Government. 

42,671. Do you think these communal schools may in future present a 
very difficult problem P-I think all communal matters are very difficult; 
certainly, communal schools must present difficulties. 
. 42,672. Is it the policy of the Government to encourage communal 
schoolsP-I think not. The Government Review * says: "It seemB only 
too true aL"O that some of tJhese schools encourage an unhealJthy spirit of 
competition in the educational system, It spirit which i~ all the more to 
be deplored at a time when communal relations in general are none too 
cordial. The Director of Public Instruction is therefore requested to 
obtain more detailed and reliable information, and after consultation 
with those concerned to forward his proposals to Government." I think 
that these schools breed rather a narrow atmosphere. The publicly
managed school is preferable and also possibly more economical. It is 
more economical to have one large and well-managed school than to have 
five colllilllunal schools competing with each other. 

42,673. We have heard a great deal about Moga; do you think the 
system followed there could be adopted throughout the ProvinceP-It has 
been adopted and extended; and the Moga system now prevails in every 
training institution for vernacular teachers in the Province, where the 
teachers are trained in community work and service. 

42,674. To impress upon them the dignity of labour and also to give them 
a rural outlookP-Yee. 

42,675. You have no difficulty in getting teachers as they have in Moga P 
In Moga they have teachers of firsklass merit P-Th.,y are very good. 

42,676. In your schools do you experience any difficulty in getting teachers 
of the same calibre?-I think we can find them. This is a matter which 
we are considering at the present moment and Mr. Sanderson is investigat
ing the case. We have already got a number of teachers who enter into 
the spirit of the scheme with commendable energy, and we hope satis
factorily to fill the places of others who do not show such commendable 
energy. I hope it may be possible for the Commission to visit our school 
at Gakhar and judge for themselves the capacity of the headmaster. There 
are many others who are showing considerable zeal, and take very quickly 
to this communit~· work. 

42,677. As regards adult education, have you been able to develop adult 
education as a system, not as they do in Bengal, by occasional spasmodio 
effqrtRP-Yes, I think so. 

42,6i8. You have defin'ite curricula and definite methods P-I am not kElCn 
about definite curricula, because in an adult school the pupil should pursue 
hiR own bent. Some go faster than others and a pupil should not be kept 
back until the others have mastered a particular reader. 

* Report on the Progress of Education in the Punjab for 1925-26. 
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42,679. Do you give any certificatesP-Yes. 

42,680. Do these pupils who attend your adult schools realise the value 
of such certificatesP-They value the learning which they receive, but I 
do not know if they value the certificates or not. 

42,681. Have you any idea if these certificates would give them prefer
ence in getting service?-I could not say. We are not 'so anxious to en
courage these gentlemen of middle age to go into servioo. 

42,682. Do you find any non-oflicial agencies helping you in your adult 
education work ?-No. Such agencies work in urban rather than in rural 
areas. 

42,683. Do you get any assistance from any social service league P-They 
may help in the toTns, but not in the villages. Indeed, I would like to 
/ldd a word about these excellent organisations. They might do this work 
more profitably than running their communal schools. 

42,684. Mr. Caltlllrt: As to the question of agriculture in the middle 
schools, what is the additional cost involved (capital and recurring) in 

\

adding agriculture to the middle school courseP-For the 45 farms and 45 
plots now in exi6tence the capital cost is Rs.l,27,000 and the recurring cost 
for three years is Rs.24,000, thus making a total of Rs.l,51,000, both 
capital and recurring. 

42,685. Which J;Ileans Rs.240 per annum per school recurring P-No, the 
figure is for .90 schools, Rs.l,27,000 capital and recurring cost Rs.24,000 
for three years. The capital cost of a farm is a maximum of Rs.2,500. 
As you are aware, a great deal depends upon the acquisition of land. 

42,686. That gives you, at 6 per cent., Rs.150 interest charges on yoUl 
capitaIP-Yes. 

42,687. Rs.24,Ooo for three years recurring means Rs.8,000 per yearP
Yes. 

42,688. Which works out to Rs.90 per year for a school?-Yes. 
42,689. How many pupils have you in 'the schoolS?-We have about 8,000 

. in those 90 schools altogether. 
42,690. The actual additional charge of adding this agricultural section 

is very small per pupil per yearP-Yes. Some of these, of course, make 
a profit. Excluding interest charges and excluding the aHowance of Rs.I0 
for a teacher, about 40 per cent. of these schools show a profit in the 
working of the farm. 

42,691. Does the produce of the school plots go to the pupils, or is it 
sold?-This is the weak point of the system. .We are considering the 
question, but at present the profits of the boys' hard-earned labour go to 
the Treasury. We should evolve a system whereby the profits are linked 
up with the work. The boys would learn arithmetic very much better if 
they had to make up their own accounts. The Education Department is 
quite satisfied if a boy does four sums right out of six, but if we kept our 
private accounts on that system we should soon be bankrupt. I should 
like to link up the financial arrangements of these plots very much more 
with the actual work. We are now considering thi6 question in conjunction 
with the Finance Department. One of the main features of Moga is 
that the boys have an active financial interest in the plots. Moga is 
fortunate in that respect because it is a non-Government agency, b~t we 
hope to evolve a system by which something similar to that may be mtro
duced; it i6 essential. The same applies not onl.Y to agriculture but also 
to activities such as rope-making and basket-makmg. 

42,692. You have given a very clear opinion ~ga~nst. the vocational train
ing of boys below the age of 17?-In separate mstltubons, yes. 
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42,693. We find these separate institutions cost anything from Rs.370 to 
Rs.560 per pupil per year ?-They are much more expensive and I alBo 
feel that vocational training should be based on a sound and reasonable 
measure of general training. That is the main feature of our system. It 
is better that agriculture should form an integral part of the ordinary 
vernacular system. 

42,694. I should like to have one thing cleared up. How far does the 
attempt to introduce agriculture into middle schools fit in with the know
ledge of the boy's father? Do you teach these boys some things their fathers 
do not know or only up to the limit of what their fathers know?-A boy 
is tallght certain things which his father does not know. The farms have 
a very large number of visitors, which indicates that the fathers find some
thing to learn there. 

42,695. There is always a danger that if you teach the ,boys less than the 
father knows the father may be contemptuous of the school?-That is so. 

*M,'. Sanderson: There are examples where the parents have come to laugh 
at the school when it started and after a period of three years they have 
come again to ask for advice on val·ious matters. 

The Witness: We have also encouraged certain crops such as vegetables 
which have been taken up by the farmers in the neighbourhood of the 
schools. 

42,696. In the middle schools where you have this agricultural section, 
is there any difficulty about the teacher undertaking manual work?-No. 
The teacher has had a year's training at Lyallpur where he does a great 
deal of manual labour. 

42,697. lance asked a Director of Public Instruction whether he had ever 
seen a teacher weeding his school garden, and he replied that not only had 
he never seen that, but he had never seen a teacher who had a garden of 
his own ?-I can assure you that not only agricultural teachers, but all the 
ordinary vernacular t.eachen weed and do work with their own hands. 

42,698. On the question of rural science, we have 'been told that Indians 
generally are so little interested in nature that they apparently do not 
know what happens to caterpillars. Do you think that applies to the 
Punjab ?-No, I do not think so; certainly not, I hope, to the rising 
generation who are receiving the training which I have tried to describe. 
They ought to know about caterpillars. 

42,699. To what extent is English competing with agriculture?-Seriously. 
We ha,ve specimen time-tables here which indicate that if a school takes 
English, then the time that can be devoted to agriculture and so forth is 
seriously reduced. It is even more serious than that. If you once intro
duce optional English, you very often find a different type of master as 
head of the school. We have tried to counteract this tendency by loadin/{ 
the dice in favour of the agriculturist; and I am glad to say that there 
are quite a number of masters who have been trained at Lyallpur and hav61 
now risen to the posts of headmasters of vernacular middle schools. 

42,700. Does this agricultural section of the middle school serve as an 
obstade to the boy wishing to proceed to. the high school ?-To so~e extent, 
but not entirely. 'Ve hope that in the course of time, people Will appre
ciate the vernacular system on its merits, but there is a serious drift to 
the 'Anglo-vernacular side. 

42,701. Do you charge any fees in your middle schools?-Yes, but not 
particularly for agriculture. 

• Mr. Sanderson, Inspector of Training Institutions, Punjab, was present 
with Sir George Anderson. 
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42,702. I ask that because some of these special, vocational school& are 
made free at al1 enormous cost. Is there any resentment felt Dgainst~m-
,pulsion being iakoducedP-No. . 

42,703. Are IlOt fines inflicted at allP-They ·have been levied to a.limited 
-extent, but more in towns than in the rural, areas'. " ' 

42,704.. We are told that in Baroda where there is compulsory educa
tion there haB been practically no effect on literacy?-That is an unfortu
nate ~periment. 

42,705. Do you think that compulsory education is achieving the end it 
aims atP~Yes, though not very rapidly, of course. After all, it takes time. 

42,706. Other Directors of Public Instruction have been rather astounded 
when I asked them whether they co-operated with the Co-operative Depart
ment at all. Have you found co-ordination' with the Co-operative Depart
ment of any value P-Oi very distinct value to the Education Department. 
I have 'already indicated that the Co-operative Department has done 
valuable work in the matter of compulsion, and it has also co-operated with 
us very energetically in our system of training in vernacular ,schools, whet'e 
CG-operative officials give lectures and in which they take a general interest 
They have given us great assistance in one form or other not only in 
vernacular schools but in training institutions also. Then we are organis
ing what we call a refresher course for a number of village teachers in the 
next month. The ~perative Department has promised to send one of 
their men to lecture and to interest the 1Ieachers in co-operative work. 
The Co-operative Department has been most generous in its assistance, 

42,707. Have you been co-operating freely with the Department of Public 
HealthP-Yes. 

42,708. The Chairman asked you about the cost of primary education. 
I think the information wanted was the total cost to the parent of sending 
his boy to school for four years, the cost of school-books, slates and things 
like tbatP-It is very difficult to say. 

42,709. In some Provinces we have been told that although the education 
itself is free the cost of providing ilChooi readers, pencils and ISO on is quite 
a serious itemP-I do not think it amounts to more than four or five rupees. 

42,710. Does the lack of education of females detract seriously from this 
movement for literacy amongst lIlales?-Yes, certainly. 

42,711. The practical test is not completed when you have got a certain 
percentage of boys attending the school P-I think that the slow development 
of education amongst girls is a. most serious factor in the situation. 

42,712. I think you stated somewhere, in one of your articles, that it 
is hopeless in this country to look to the female teacher as an economically 
cheaper means of male education?-You mean that we cannot employ her? 

42,712 .... Yes; you cannot gei female teachers as you do in America or in 
England. I think you pointed out that practically in no country in the 
world hav,e yon got general compulsory free education withont the female 
teacherP-Exactly; that is a 1Il0st serious .defect in the system of Indian 
education. I 8uppose that about 80 per cent. of the teachers in primary 
schools in the west are women; there are none in this country; it is a 
very serious factor. At present we are getting a sufficient number> of men 
recruits to our vernacular training institutions, but the time may come 
when this sonrce will not be sufficient. 

42,713. We have heard complaints in other Provinces that the educa
tional system is top-hea'vy, that too much money and attention are 
being devoted to the high school and college education and too little to village 
education. Do you think that that applies to the Punjab?-No. I notice 
that onr expenditure on vernacular education has gone up now to over 
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60 lakhs out of a budget of 150 lakhs, and if we reach 80 per cent. of the 
boys of the school-going age, we should want about 30 to 40 lakhs more of 
recurring expenditure •. 

42,714. About 90 lalths altogether?-Yes, to accomlnodate 80 per cent. 
of the boys of school-going age; that is not inclusive of capital charges, for 
buildings, &c., and it also does not include the girls. 

42,715. So that there is something in the statement?-Yes. 
42,716. I pre~ullle you know that book, "England's Green and Pleasant 

Land," where a doleful picture is drawn of the country-side anu it is 
mentionod that the sole hopo is the teacher? Do you think the teachers 
are, or are likely to become, the centres of village life?-I think it is more 
essential in Indla than in other countries. 'fhe Indian country-side lacks 
educated men, notably the parson, the doctor' and the educated squire. 
Therefore, it is of the greatest importance that the village teacher should 
take a prominent part in the general progress of Indian villages. We are 
trying to equip him for this task by the improved methods of training 
which I tried to describe. 

42,717. Practically tho sole hope in India is the teacher ?-I would not 
go so far as that ; s~rely the co-operative JIlovement would play a great 
part. 

42,718. P1'ojesso1' Gangu,lee: What is the average salary you give to the 
village schoolmaster?-The junior vernacular teacher starts at about Rs.25 
and may end as a senior vernacular teacher at about Rs.7.5. But there 
are other allowances to help him. If he takes the adult school, he draws 
Rs.72 a year; if he is a librarian, he draws another Rs.40 or Rs.50. 
Others get postal allowances when they do postal work. 

42,719. You must raise his economic status in order that the villagers 
may appreciate him?-Yes. I agree that he ought to get more. We have 
recently raised the pay of thc village teachers very oonsiderably. I under
stand that in other Provinc£\!! there are different systems. I am told that 
sometimes the teacher gets only Rs.3 or Rs.4. Our system is JIlore favour
able to the teacher. 

42,720. Mr. ()ulve1't: We have heard a great deal of this drift of educated 
people to ,the tOWllS. It has been explained in various ways, even that 
educatioll is responsible for it, and witnesses have gone so far as to suggest 
that we should not attempt to educate the villager beyond the primary 
stage as more education makes him useless for agricultural work. Could 
you give us your opinion as to why in a coulltry like the Punjab it is soP 
Is it the dulln£\!!s of the village lifeP--Certainly, and this we are trying 
to counteract by the village library and still more by the village playing
ground. There is the giamour of Government service and the general idea 
that if a boy becomes a matriculate the whole world is ail his feet. 

42,721. In spite of the talk of the dignity of labour, GovernJIlent ser
vice is naturally more attractiveP-Yes. (Mr. Sanderson): The chief diffi
culty, I understand, is the economic factor; you cannot pay your farm 
labourer enough .. 

42,722. Wouid yO\l acquit the teacher entirely ?-No j I think that in 
the past the teacher has been much to blame. I still admit it, but I hope 
that we are training up a more suitable type of teacher. In general, 
matriculates are not suitable. It is much better to give preference to those 
who have "aken the vernacular course, and especially to those who have 
taken agriculture. Such preference wOl11d counteract that very dangerous 
tendency to which you have referred. 

42,723. You think IOU can safely carryon the expansion of village educa.
tion up to the end of the middle stage without necessarily urbanising the 
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pupilP-lf you keep out optiolJal English, the whole atmosphere and training 
WIll be changed. 

42,724. But is it not a world-wide problem? We get the same cOlIlplaint 
in England and elsewhere. The reason must be something of a general 
nature. After ali, the Indian village is duller than the };nglish village, 
but still you get an exactly similar drift in England. Do you think there is 
any psychological effect in the education whlCh makes the people dislike 
manuallabourP-I think, undoubtedly, if it is imparted on urban lines; the 
mere fact that a teacher thinks it is beneath his dignity to weed proves it; 
but I am sure, at any rate, that our teachers weed. 

42,725. Mr. Kamat: About this question of urban drift, from your 
experience do you really think that the Babu who wants to go to the towns 
is fond of entflring G<lvernment service merely for the sake of the service 
or because he cannot get any other decent occupation in rural parts r
It is very largely the glamour of Government service. 

42,726. If the Babu can get in the village even three-fourths of what 
he gets in the Government service in cities, do you think he would really 
care to go to the town P-I think he would. 
, 42,727. You, yourself, said that your school teachers did not dislike manual 
labour, they were prepared even to weed in their school gardens; so, 
inherently, they do not dislike work in the fields ?-They have been given 
the opportunity and they respond to that opportunity; therefore I hope 
that the same will apply to the pupils. 

42,728. The point is, if they can make a decent living out of agricul
tural holdings in villages, would they care to cross the threshhold of a 
G<lvernment office merely for the love of it? In other words, is it an 
economical question or a psychological question? If you trace the real 
cause of the urban drift, it is because agriculture does not pay and does 
not hold out any prospects to the man who wants to make an independent 
livingP-That may be the case. 

42,729. So, unless those two problems are considered side by side, no 
conclusions could be come toP-Yes; that is right. 

42,730 .• To refer once again to those small caterpillars, I know you could 
claiDlt .. ery many good things lD the Punjab, but do you also claim that 
the school teacher of your Province knows everything .about caterpillars 
and Nature, whereas if you cross to the next Province, the United Pro
vinoes, he does not know anything about NatureP-I do not claim that 
every teacher in the Punjab knows everything, but I think every teacher 
Qf the future" would know about caterpillars. 

42,731. On page 346, I am very glad to see that you are more optimistic 
than Mr. Richey himself in your estimate of the time within which there 
will spread universal primary education in your Province. Do you esti
mate that at leW!t 80 per cent. of the boys of school-going age will be 
under primary education in about six years' timeP-Yes, provided that 
the average rate of expansion is maintained. 

42,732. Is this due to the very rapid awakening in recent years in regard 
"to the need for mass education, or is it due to the new policy introduced 
since 1921 of speeding up primary education by the Ministry of Educa
tionP-For both reasons. There is undoubtedly an awakening of the mW!se:i; 
there is undoubtedly a very great keenness for education so far as th~ 
Ministry of Education is concerned, and, as I have indicated, it has 
received very considerable additions of money. 

42,733. So you attribute it to bothP-Yes. 
42,734. Iii other. words, it is one of the effects of the new atmosphere 

:since"the Reforms?-I was not in t.he Province in the pre-Reform days, and 



so cannot offer an ppinion. Mr. Sanderson has just remarked that educa
tional advance in this Province has received a very great impetus from, 
the soldiers who came back in large numbers from the War. That is a' 
contributory factor also. 

42,735. At any rate, this is a distinctly healthy outlook which goes to 
show that many of the difficulties which were apprehended by the Govern
ment of India some fifteen years ago, when the late Mr. Gokhale intr.). 
duced a Bill in this connection, have not in actual practice been realised, 
difficulties with regard to funds, school buildings, and so on ?-The financial 
position may have altered since then, but we have not experienced serious 
difficulties up till now. 

42,736. You say that, almost automatically, within six years SO per cent. 
of the boys will come under elementary education. If you are of that. 
opinion, then I should like to know where is the necessity of introducin~ 
compulsion P-I tried to explain to the Chairman that the main object of 
oompulsion is to prolong the period of school-going age. I agree wiLh 
Mr. Calvert in thinking that it is a waste of time and money for a boy 
to come to school only for a year or two, because that would not be of much. 
benefit. We therefore regard oompulsion rather as a guarantee that tho
large sums of money spent on vernacular education shall be spent to the
best purpose, with a consequential reduction of illiteracy. 

42,737. Mr. Calvert: Compulsion is aimed at more at the fourth cla\!S 
rather than at the lower classesP-Yes, that is the point. 

42,738. Mr. Kamat: I dare say you must have calculated your figures
in this note very carefully, but I should like to satisfy myself that there
is no flaw, and it is with that object that I wish to ask you one or two 
questions. You have included 85,000 adult pupils in this figure of total' 
enrolmentP-Yes. " 

42,739. And your percentage of S'44 of boys under education to the total 
male population includes that P-That is right. 

42,740. May I also know whether in this enrolment of 1,062,SI6 there
are also gidsP-Yes. 

42,741. I want to know if that does not introduce a flawP-I have added> 
one year to my calculation to provide for the adults. 

42,742. The percentage is based on the ratio of the total enrolment_ 
to the total male population; the total enrolment includes girls and ahc 
adults; and when you estimate six years, you take the b~ of the per
oentage of boys only P-The enrolment figures include boys and girls, hut 
the percentage figures are for boys only. 

42,743. 'l'hat does not affect the point. The point is if '75 as the riss
is correct. The factor which vitiates, I think, the whole of your calcul~-, 
tion is the total enrolment in which in one case you include girls and adults 
but not in another. 

42,744. lIlr. Oalvert: This percentage refers to boys only, and that is. 
the percentage you are working on P-Yes; the percentage figures at th.e
bottom of page 345 o.re, as I have said, for boys. 

42,745. Mr. Kamat: Quite so. Let me put it in another form. Your
total male population is thirteen millions, out of which you claim the pr~ 
sent enrolment of 1,062,SI6, which works out to S'44?-No. 

42746. In this enrolment of1,062,SI6 you said you had included girls~ 
and' therefore your percentage of S·4,4 is thoroughly vitiated if you, ar~ 
finding out in how many years boys Will come under ele~entary educatIon. 
-No, this is the percentage of boys to the male populatIon. 
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42,747. Quite so: this percentage of 8·44 would have been perfectly 
correct, taking the whole male population to be 13 millions, if your figure 
of 1,062,816 had comprised boys only, which, however, you say is not the 
case. I hope you follow me now. wm you look up that pointP-I have 
looked it up. 

42,748. Professor Gangulee: This percentage of 8·44 is not based on 
the enrolment figuresP-No. 

42,749. Mr. Kamat: At all events, we shall have to look into the figures 
more carefully to see if six years is a correct estimate. 

I have one more question to ask you about your system. In paragraph 5, 
on page 346, you say that the rapid expansion has been due III tile main 
to the policy of the Punjab Government, which aims at encouragement in 
the rural areas of two things; one of which is, you say, the organisation 
of grants-in-aid for vernacular education in the Province. You asse,ss 
grants to Local Boards not by a flat rate but a differential rate?-Yes, 

42,750. That is to say, in the case of the wealthy District Boards you 
give up to 50 per cent. and in the case of poor Districts Boards you give 
up to 90 per cent. P That has a great deal to do with your expansion p
It has assisted in expansion in what were known hitherto ~s backward 
areas. 

42,751. Mr. Roberts: On page 245 of the Punjab Government's memo
randum (paragraph 14) you emphasise the importance of a sound system of 
rural education, and this is a point which was touched on by Mr. Calvert. If 
we are to get agricultural improvement you regard this as the vital point in 
your development here?-CertainJy. 

42,752. Do you find that a certain amount of missionary work is neces· 
sary to carry on this programme P-Yes, if you mean missionary work in 
the wider sense. 

42,753. You must get this not only from yourselves but from the men 
who are responsible for looking after these schooIsP-Yes. 

42,754. Are these vernacular teachers possessed of any experience before 
they go to Lyallpur ?-The teachers are selected from among those who 
possess the School Leaving certificate. We give preference to agriculturists 

. and to those who have a bent for this form of work. 
42,755. 1 notice that siuce 1923, owing to the financial stringency, you 

Itave gone in for school gardens. Have you any views on the point as to 
whether school gardens are preferable to" school farms?-We intrcduced 
a system of gardens merely on account of the financial. stringency; I 
should certainly put the farm ahead of the garden, but a garden often 
develops into a farm. A garden is beneficial to the extent that it enables lIS 

to test whether the people are keen and whether the place is suitable. 
When we have gained some indication that the garden has been suCO€ssful, 
then we can convert it into a farm. 

42,756. There is no question of principle involvedP-No, it was mainly on 
financial grounds. 

42,757. With regard to the development of higher education .in agricul
ture, would you favour a scheme of doing the early part of the agricultural 
1iegree in intermediate colleges, such as the arts or science collegesP-No, 
I think that the scope of an arts college is to provide a suitable basis of 
~eneral training; and that the purely professional work should be done at 
an agricultural college. l.'herefore, vice versa, I consider it wrong that an 
agricultural college should spend much time and labour in teaching general 
1mbjects to boys subjects such as English, mathematics, and so forth. In 
other words th~ function of the intermediate or arts college is to give that 
general training which would enable an agricultural college to devote all 
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its energies to the professional side. It seems to me wrong that a boy 
at Lyal1pur should fail, after four years, in his final examination in a 
subject such as English. or mathematics, which subjects he should have 
grasped before he was admitted to Lyallpur. That seems to me the defect 
in the pre'Sent system, and therefore in answer to your main question I 
would say that the ·function of the intermediate college is to devote all its 
time to giving that general education which is regarded by the authorities 
at Lyallpur to be suitable. On the other hand I am very much in favour 
of the idea that in high schools or intermediate colleges there should be a 
school farm, work on which should be regarded as being outside the time
table. The subject of agriculture would therefore be equivalent to hockey 
or volley ball and not to mathematics. 

42,758. Do you think the best line of development is to extend Lyallpur 
and take a very much larger number of students, or do you think it is 
possible to do part of the early training in some other college?-If Lyallpur 
began after the intermediate stage, by which time the general education 
should have been completed, then there would be much room at Lyallpur 
for expallBion in consequence of the elimination of the intermediate classes; 
then of course the course in agriculture will be one of three years. 

42,759. You see no objection in principle to doing the intermediate 
education elsewhere if it is properly done?-I think the general education 
in pure science, English and mathematics could be done profitably elsewhere. 

42,760. If you had a sound general education up to the intermediate 
stage elsewhere, :rou see no reason why the Lyallpur course should not be 
used for completing the three years' courseP-I see every reason why it 
should be. 

42,761. Sir Henry Lau--rence: In table III A of your report*, pages 
X and XI, the total expenditure on education is given as 123 lakhs. Do yoo 
regard the expenditure on different sections of education as well balanced? 
Are you satisfied that the expenditure on Universities and higher education 
bears a proper proportion to that of high schools, middle schools and primary 
schoolsP-Before I answer that question, I take it that you are aware that 
the terminology is different in this Province from that used in Bombay; 
in Bombay you class as primary our vernacular middle schools. In answer 
to your question, a greater proportion of the total amount should be given 
to vernacular education.-

42,762. Out of these 123 lakhs, 62 lakhs is spent on middle, vernacular 
and primary schoolsP-Yes. 

42,763. Th&t was the figure you were referring to just nowP-Yes, that. 
is the figure; I think I said 60 lakhs. 

42,764. On the whole you are satisfied, but you would like to see a larger 
proportion of the total spent on vernacular and primary schools ?-I would 
rather put it in another way. If Wei have fresh funds placed at our disposal~ 
those funds should be given in the main to vernacular education. 

42,765. This figure of 62 lakhs prima facie is somewhat small compared 
with the expenditure in some other Provinces on vernacular, is it not?-I 
should think it is; it is rather low in proportion. 

42,766. Sir G<vnga Ram: When you speak of vernacular schools, do you: 
mean UrduP-A veTnacular school is a school in which the medium of 
instruction is Urdu and, in which only vernacular subjects are taught, 
except for the unfortunate optional English in a certain number of schools. 

42,767. Sir Henry Laun-ence: Is it your view that if any portion of the 
expenditure is disproportionate, it is that portion which is spent on high 
schools which amounts to 49 lakhsP-Yes, and that spent on University 
EH.lucation. 

42,768. On page ·XV the total expenditure is 231 lakhs?-Yes. 

* Report on the Progress of EducatiQn in the Punjab for 1925-26. 
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42,769. That includes buildings, I understand?-That is the total cost; 
the expenditure on buildings is shown there as 37 lakhs. 

42,770. I do not quite follow these figures. The 123 lakbs is the ordinarr 
recurring expenditure including municipal funds, fees and everythingP
Yes; fees amount to 50 lakhs. 

42,771. On page XI, out of the expenditure on professional colleges that 
on agriculture is only Rs.1,08,000 out of a total on Universities and 
colleges of 34 lakhsP-That, I take i~, is the cost of the Agricultural College 
at Lyallpur which comes under another department. 

42,772. That is to say, 3 per cent. of the expenditure on profession ail 
colleges and Universities is expended on agriculture?-On the Agricultural 
college, yes. , . 

42,773. In your opinion, is that a sufficient proportion?-I am not 
responsible for the collegiate education in agriculture. Speaking generally, 
it seems to me to be rather a small amount. These figures are merely 'n
corporated in my report, and are provided by other departments. 

12,774. On page XIX there is a grand total; of which the expenditure 
011 female education is 25 lakhs, while that on male education is 231 lakhs; 
that is to say your total expenditure on female education is about 10 per 
cent. of your total educationP-Yes. 

42,775. Would you like to see that increased?-We 'are increasing very 
materially the amounts spent on schools for girls in large towns, but we 
find it very difficult to extend education for girls in rural areas, not so' 
much on financial as on other grounds. 

42,776. Do you think the salaries given to women teachers are sufficient? 
-In towns, yes, in comparison with men. In rural areas it is not so much 
the pay which counts; it is the lack of accommodation and the lack of 
life in a village. If we doubled the pay I do not. suppose it would induce 
women teachers to go to the villages. 

42,777. Could you give any idea of what the scale of salaries for women 
teachers isP-You mean village teachersP 

42,778. In both casesP-In Anglo-vern8(lular schools in the Subordinate 
Servi~ the pay goes up to Rs.200. Then there are a certain number of 
posts in the Provincial Service. On the whole, lady teachers in the town 
schools receive higher remuneration in 8(lcordance with their qualifications 
than the men. 

42,779. What are the lower grades paidP-In village schools they are paid 
about Rs.20 or Rs.30. 

42,780. Considering the difficulties they have to face in finding accom
modation and in getting suitable companionship, do you think the salaries 
are sufficientP-No. 

42,781. You have mentioned the very great difficulties they .experience 
in establishing a. hOl!le in the village?-Yes. 

42,782. Should not· their difficulties in that re.~pect be recognised by 
Government so as to give them a. scale of pay quite out of proportion to 
that of men to enable them to establish a reasonable home in a. village i' 
Ol¥ a salary of Rs.20 no woman can go to a village and take a. companion 
O,l' two to live with her, which is almost a. necessary precaution for her 
protection P-Exactly. 

42,783. pught not that to be recognised in their scale of salaries if you 
are going to make a. real advance in rural education ?-It should be 
recognised. You speak of one or two companions; if one could only find a 
nucleus for a school large enough to warrant the employment of three or 
four teachers, then the position would be very different. What we are 
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trying to do now is to mark down some twenty or thirty places in rural areas 
in the Punjab where. we could institute Government vernacular middle schools 
that is to say, schools· with 150 pupils and with five or six teachers' that 
woul.d make all the diffe~ence. In this .respect, though it is not altogether 
apphcable to your questIon, I should hke to urge that the Missions :have 
done very good work in the education of girls in this Province in rural 
areas. T.h? Missions, with their Mission centres, liave very much better 
opport?-n~tIes of success than ·<?overnme.nt. We are trying to encourage 
the MISSIOns to develop more In the .dIrection of the vernacular middle 
schools. 

42,78~. I ~nl~ ~liggest for your consideration that as long as your 
expendIture IS hmlted to 10 per cent. of the expenditure on men, there is 
room for improvement, to put it mildly?-Yes, and, as a matter of fact, 
we have a large item for girls' education in our schedules which are now 
before the Council. 

42,785. On page 22 of this same Report, paragraph 9, you refer to the 
necessity of having a constant and oontented staff of Inspectors and 
teachers. Do you think you have got thatP-Yes, to a large extent. l'hi8 
paragraph was written with reference to an agitation for a time-scale in 
the Subordinate Service. We have not given a time-scale, but at the same 
time we have redistributed the numbers in each of the grades. The bottom 
grades were rather top-heavy, with the result that the poor people in the 
bottom grades, when they got to the top <1f the grade, were blocked for 
60me considerable time. 

42,786. In the highest grades, have you got a contented staff of superior 
officers l' Inspectol's and 80 furth ?..,-I should say so j they are a most enthusi
astic body of men and do extremely good work. 

42,787. With the increasing l'1Isponsibilities of your department; have 
you got a sufficient cadre of European officers ?-No, the numbers of our 
European officers are very small. They have dwindled very considerably 
in recent years j we have suffered because of the hiatus between the Report 
of the Lee Oommission and the substitution of an equivalent to the old 
Indian educational system ... 

42,788. Are you recruiting any more European officers ?-We are still in 
that awkward state of transition j until the equivalent has been arranged, 
it is difficult to recruit European officers. 

42 789. What are the numbers of your European staff compared with, 
say,' ten years agoP-Speaking at random, less than half, I should think. 

42 790. What are the figures roughly P Is it a reduction from 25 to 
10?~1 could let you have.the exact figures, but I think it is about 20 to 10. 

42,791. Do you regard a certain proportion of -European staff as desirable? 
-Y~s. 

42,792. And essential?-Yes, I think so. After a,ll,. we are presenting 
Western learning to an Eastern race, and therefore It "Is necessary to have 
a certain number of Europeans. For the last four or five years we have 
had two European and· three Indian Inspectors j I consider that to be a 
sound proportion which should· be maintained. 

42 793. I see from an interesting table in this Report that the different 
com~UJlities have been progressing at somewhat different speeds; the 
number of Mahommedans who have come up in the last five years has 
increased 100 per cent. while Sikhs and other Hindus have increased 
50 per cent.P-Yes, that is la~gely due to th~ fact that Mahommedans 
have shown considerable enthUSiasm for educatIon, and also because they 
had more leeway to make up than the others. 

Si-r (Jeorge A. nderson. 



367 

42,794. They are just making up leeway, are they?-Yes, very fast. 
42,795. Is the present proportion of each comliiunity about level now p~ 

About level, but not in the higher stages; the Mahommedans have not yet 
got up to the higher stages in sufficiently large numbers. 

42,796. Is there any communal difficulty inside the Educational Depart
ment? Do you regard the presence of Europeans as in any way to be 
based on these communal jealousies ?-Such difficulty is usually thrust in 
from outside. 

42,797. But on the broader ground of presenting Western education to 
an Eastern race ?-Yes; I do not think there is much communal jealousy 
within the department, but I would suggest that a great deal is thrust 
into it from outside. The number of communal questions asked in Council 
with reference to education, I think, is most unfortunate. 

42,798. ·What is your view of the application of compulsion in order to 
keep a boy at school? I should like to know quite how your legislation 
has been framed to enable you t.o do that?-We can inflict fines, if we lIke. 

42,799. The method of applying this compUlsion is entirely at the option 
of the inspecting officer; is that your view?-Ye8, to a large extent. 

42,800. I understand the terms of the law provide that compulsion should 
be applied to all boys; you modify that so far as to· apply the compulswn. 
to parents who have once sent their boys to school ?-In the main, yes; 
though at times, of course, we have inflicted fines on parents for not sending 
their boys to school. 

42,801. Mr. Culvert: How do you notify an area?-The parents apply 
to the District Board; the District Board sends that application by rather 
a circuitous route to the Ministry of Education through the Deputy Com
missioner and the Commissioner. 

42,802. The initiative rests with the District Board P-The initiative really 
rests with the parents, but in accordance with the law, the initiative is with 
the District Board. 

42,803. Sir Henry Lawrence: You speak of the new .. primers that are being 
or have been prepared; is it a matter of difficulty to secnre the URe of n 
hetter dass of primers, or is that left to the option of the District Boa.rda <
The use of primers would depend very largely on the teachers concern .. d, 
a(.tillg under the direction and supervision of the Inspector. 

42,804. You do not pl'escribe any particular primer for universal use P
Yes, we bave what we call a Text Book Committee which assists the d .. part
ment in proocribing books. 

42,805. Do they merely reoognise certain primers from which some other 
persons make their selection ?-Yes, that is the system; we put on qur list 
primers which may be used. 

42,806. If you wish to introduce revised primers with a greater agricul
tural bias, have you any difficulty in doing soP-No,. I do' not think we s~o~ld 
have any difficulty, except, of course, the present dIfficulty, that the eXlstmg 
teachers would not understand them. Therefore, we are delaying the pre
paration of these primers and the revision of the courses until such time 8S 

we have trained up a number of teachers who will understand them and who 
will have been trained in accordance with the spirit of this work. These 
teachers are now being trained. 

42,807. Professor Gangulee: There primers are prepared. ~t the dir«:ction 
of the departmentP-We have not reached the sta.g~ of reVISl?g the pr~mers 
for the reason I have given. We have delayed reVlsmg the prImers u.n~1l the 
teachers have been trained. Proba.bly, we shall a.rrange for the wl'ltmg of 
these primers and certainly for the revision. 
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42;808. Sir Henry Lawrence: You are not faced with the difficulty which 
you may remember aroSe in Bombay owing to the competition of different 
authors of rival books ?-Yes, we are certainly faced with these difficulties. 
I calculate that in English books alone for matriculation the boys of this 
ProvInce pay over 5 lakhs in three years; we reduced that sum very much 
the other day when we regulated the prices of these boo.ks. 

42,809. Have you any section of the population in the Punjab who, even 
with the existing insufficient supply of primary schools, are, in fact, able to 
educate 100 per cent. of their boys? You may remember that in Bombay 
there is a section of gentlemen who are very much interested in primary 
education, the Brahmins of the Deccan ?-Yes. 

42,810. You may remember that they are able to educate 100 per cent. 
of their school-going 'hoys? Have you any corresponding section of the 
population here in the Punjab ?~No, I shoUld say not. 

42,811. I am referring primarily to the enthusiasm of a section of the 
population for education which enables them, by making use of such facili
ties as are available, to educate every single boy in that community; a 
Brahmin in the area of which I have spoken will send a boy twenty miles and 
make arrangements for him to live with a friend in order to get educated? 
-No, I should not think we have anything like that. 

42,812. Mr. Oril1Jert: There is the small Parsee community?-Yes, but 
that is negligible in numbers. 

42,813. Si,' Ganga Ram: Do the figures you have given as to the progress 
in education made by Mahommedans and Hindus relate only to Government 
Ilchools or to all schools unaided as well as aided?-To all schools. 

42,814. Have you got your revised text books complete now in the 
vernacularP-No, we are waiting until the teachers are ready; we hope to 
begin the work of revision in a year or so. 

42,815. How far do these text books go in the matter of science and 
technical terms P-The Text Book OJmmittee worked out an index of teche 
nical terms; whether or not it has been of very much use, I cannot say. 

42,816. Have you been able to find terIDB in the vernacular corresponding 
to the technical terms used in' the higher soiences P-I do not know. 

42,817. Are you still using English terms or do you find suitable term.~ 
in the vernacular?-The Text Book Committee has tried to find suitable 
terms in the verna()ular; with what suooess I cannot tell you. 

42.818. How do they translate the word .. harrow" and .. disc" plough? 
-1 am told it is translated by the same word. 

42,819. You said just now that the medium of instruction in Punjab Gov
ernment schools is Urdu P--Yes. 

42,820. Do you give grants to private schools in which the medium is 
the vern.acular P-T,here are no private vernacular schools. 

42,821. But if they sprung up, would you deny them grants simply 
because the medium of education was the vernacularP-I should like to 
have notice of that question. 

42,822. You know for admission into the Medical College the University 
lays down certain courses, f\lr instance the First Arts. -Supposing the same 
method were adopted for admitting the boys into the Agricultural College, 
thus reducing the period to be undergone in the AgricultuNll College to 
three or four years or even less, would you support the idea P-I am ill 
favour of the general course preceding the professional course in agricul
ture being conducted in an arts college. 

Sir George Anderson. 
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42,823; Have you any objection to introducing agriculture as an optional 
subject in the B.A. class on III par with zoology or botany?-I have great 
objection. 

42,824. Will you move it in the UniversityP-We have raised strong 
objections before the University and we noticed with sorrow the absence of 
~ir Ganga Ram to support us. 

42,825. You once told me that the boys going to rural schools forget 
everything after two or three yearsP-There is a serious relapse into 
illiteracy. 

42,826. To what extentP-I am unable to state the exact extent. 
42,827. What is your view on the general statement that boys going to 

the school get & dislike for the plough P-Granted the opportunity boys can 
be encouraged to plough. 

42,828. I think, whether in lieu of village gardens or in addition to them, 
teachers should have a walk in the fields and teach the boys nature 
study?-'1'hat is what we are trying to do. 

42,829. Have you started thatP-Certainly. 
42,830. Sir Thomas MiddLeton.: You give on page 347 a comparison of the 

pupils in the middle schools. I understand that the middle school in the 
Punjab means a .school having at least six classesP-Yes. 

42,831. Does it mean the same thing in other ProvincesP-No, it does not; 
it is for that reason that I did not give the figures for Madras and Bombay. 
We hold that a primary pupil in a middle school should get on far better 
than a primary pupil in a primary school. 

42,83'1. So that these figures are for primary pupils in middle schools P
Yes. 

42,833. You have explained the working of compulsion, but I am still in 
some difficulty about your paradox that compulsion in India. can only prosper 
if it is voluntary. By that you mean it must be voluntary in the community 
bu~ compulsory on the individual?-Yes. 

42,834. Now the community voluntarily accepts compulsion as a principle; 
how does it act in the case of the individual afterwards?-It is compulsory 
for tile individual. 

42,835. How is attendance enforced P-In acoordance with the Act. 
42,836. You have no attendance officerP-The village schoolmaster usually 

acts as secretary to the attendance committee and he would perform the 
duties of an attendance officer in a village. 

42,837. So that it is his business to go and hunt for the boys?-Yes . 

. 42,838. Is it done by moral pressure and not by fineP-(Mr. Sanderson): 
Largely by moral pressure. We have 101 boys in a school attending out of 
a total of 105; that is by moral pressure only. (Sir GeQrge A.nderson): 
Moral pressure and legitimate bribery; tha.t is, if a community desires to 
have a lower middle school, we quite legitimately say to them "you will 
not have this lower middle school until you apply compulsion." If the 
Government gives a lower middle school, it should have some guarantee 
that it serves some good purpose. 
- 42,839. Sir Hen.ry Lawrence: By what authorities are the fines imposedP 
The attendance committee. Each school area has an attendance com
mittee, 1D accordance with the byelaws. 

42,840. Tlhe parents a.re taken befaTe the magistrate?-Yes. 
42,841. Who has the power to impose the fine, the committee or the 

magistrate ?-The magistrate. 
42,842. At the instance of the committee?-Yes. 



370 

42,843. SiT Tho1TUhS Middleton: Does the schoolmaster, in his capacity 
of attenda.nce ma.ster~ get a peroentage of the fineP-No. 

42,844. In the case of these middle schools teaching agriculture, do you 
prescribe the number of hours per week to be given to pr~tical instruction 
and to theoretical instruction, or is that left to the District Board to 
prescribe?-We prescr~be the period to be devoted to agricultuirej but it 
v·aries between those schools which have optional English and those schools. 
which do not have optional English. In the purely vernacular school it 
works out at six hours in the eighth and seventh classes, four hours in the
sixth and fifth classes, and so on. 

42,845. You lay down the minimum number of hours which a school
master should give to tJhe subjectsP-Yes, and it va·ries in accordance with 
whether they have optional English or not j . but, of course, the boys are
also expected to do work out of school hours. 

42,846. They do the practical WQrk out of school hours ?-They do prac
tical work also in the school hours. We ha·ve no menials on these farms 
except a man to look after the bullocks. 

42,847. I think you said that the 'boys do not participate at all in the 
produce; the money goes diorect to the Treasury?-Yes, unfortunately. 

42,848. That is a subject you are reconsideringP-Yes, in consultation with. 
the Finance Department. 

42,849. You have referred to the great importance of the schoolmaster 
in the village. Have you any definite evidence that since you started these 
a!!iTicultural teachers they are taking a lead in agricultural matters in the 
villages in which they are working?-Yes, we have it. 

42,860. 80 they are increasing in value not only as teachers in school& 
but as leaders of the comm'llIlity?-Yes. This is the" Summary of Effects 
of School Agricultural Farms as Subsidiary Demonstration Farms."* It is 
stated therein" At Kalanaur (Gurdaspur District), Patti (Lahore District} 
and Ajnala (Amristar District) the seed of vegetables grown on the school
farm is highly a.pp·reciated by the local growers, being considered superior 
in quality to that available in. the JIlII,rket. At Baddowal, Ludhiana. district, 
the experiments with the growing of potatoes, garlic, cauliflower and a few 
other paying crops has been so successful that a ·few of the Ilamindars in 
the village have ,begun to grow these crops for the first time in the history 
of that village and sufficient profits have accrued to them." 

42,851. These specialiy trained schoolmasters are, in effect, propagandist. 
officers for the Agricultural DepartmentP-Yes, for all departments. 

42,852. I am interested in your method of giving grants in the Punjab. 
The rich board gets .50 per cent., the poor board gets up to 90 per cent. 
Can you secure any agreement as to which boards are rioh and which are 
poor P-We take into account the needs of each district. We receive a good 
deal of information from the Local Self-Government Department. It is not 
difficult to know that Lyallpur is a rich district. In some other countries 
I know it to be difficult to convince the local people that their district is 
rich. 

42,853. You have not llUet with any serious administrative difficulty, 1 
take it, in this system of distributing grantsP-No, except, of course, that 
people like to make themselves a.ppea.r poorer tha.n they are. 

42,854. On the question of literacy, you take 80 per cent. as the figure 
you are going to secure P Is the other 20 per cent. written off as a general 
factor of safety in your estimate, or have you in mind the difficulty of 
making education compulsory in noma.dic tribesP-Yes. 

• Report on the- Progre;;-~f Education i'-n-th:-e--=P=--u-n-J:-' a-:b--::fo-r-=1-=-9-=-25=---=2-=6-. --
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42,855. Have you to deal with a considerable nomadic populationP-I 
think there is a large proportion of nomadic people. 

42,855A. They are a considerable proportion in the Punjab?-Mr. Calvert 
might know. 

Mr. CaJ.vert: Not much. 
42,856. Sir Tho'ITIIU Middl.eton: Such people have proved a difficulty in 

the case of districts in other parts of India which have adopted compulsory 
education P-The difficulty is not due mainly to that consideration; but 
there is the difficulty of the scattered population. It is scarcely worth 
while having a. school merely for seven pupils. 

42,857. I take it that it is not a. serious problem hereP-No. 
42,858. Are there many scholarships available from your high schools' for 

students prooeeding to the oollegesP-Yes. . 

42,869. W·hat would it cost a pa.rent to maintain his son at one of your 
arts colleges or professional cOlleges for, say, four years?-I know nothing 
about professional colleges, but with regard to arts colleges you have raised 
a very difficult questiGn. I am told that at a Government college the rate 
of living is rising very rapidly and is a.bout Rs.80 or Rs.90 a month 
all told, but a. rather higher standard of living is adopted in Lahore than 
elsewhere. . 

42,800. Can you tell me whether the cost is much less in any other part 
of the ProV'inceP-Yes, we calculate tha.t in our intermediate colleges the 
cost would be very much less. Of course these figures of Rs.80 or Rs.90 
which I have given are the .maximum. 

42,861. But if you ·take the scholarship of the boy into aooount, then 
the cost would be less?-Ycs, .the scholarship would be Rs.20 in which 
case it would cost about Rs.70. 

42,862. Have you no intermediate science colleges?---&:ience is taught in 
.the intermediate colleges. 

42,863. I was thinking of the question which Mr. Roberts put to you, 
namely, the possibility of tea.ching elementary science in the intermediate 
con~ge?-Yes, pure science is taught in all the intermediate colleges. 

42,864. ABsuming that the pupil can take physics, chemistry and botany 
in an intermediate college, would there be any difficulty in passing him 
on to Lyallpur for the purely professional part ?-Tha.t is exactly what I 
should suggest. 

42,865. You mentioned the desirll'bility of the high school having a farm, 
but your reference led me to suppose that you will have no examination 

·subject in agriculture at a high school ?-The examination kills the subject. 

42,866. Mr. Calvert: The subject of agricultureP-Yes. I understand 
that you are going with Sir Ganga Ram shortly to Renala; if you have the 
time you might see the agricultural farm attached to the school there. We 
are trying the experiment there of attaching a farm to a high SC'hool in a 
rural area in which the boy is expected to farm for enjoyment's sake and 
not for an examination .. 

42,867. I. understand then that at the present time agriculture is all 
optional subject in the matriculation examinationsP-Yes. 

42,866. Do many students take it?-There are a very large number 
who do. 

42,869. As an easy optionP-Yes. 
42,870. Mr. Barron: I should like to clear up just one point. It was 

pointed out just now that the expenditure on a professional college for 
~griculture is Rs.l,OB,OOO; the figure appears on page 11 of the Appendices 
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of last year's Education Department's Report. You have got that figure 
1 suppose from the Agricultura;l Department?-Yes. 

42,871. It refers to the Agricultural College at LyallpurP-Yes. 
42,872. But at the Agricultural College a great deal of research work is 

done in addition to tea;ching as well, is it notP-Yes. 
42,873. Because in the Budget figures I find that in the. estimate 

for 1925-26 to which this figure relates, the amount budgeted for the 
college is Rs.1,63,108 and for the Research Institute Rs.1,82,216, making 
a total expenditure on the college of Rs.3,45,OOO odd?-Yes. 

42,874. There is also a separate entry for Agricultural Engineering and 
for the college farmP-Yes, it is not incorporated in the figures supplied 
to us. 

42,875. This is an estimate of the probahle expenditure on the mer.::! 
te8iChing done at the Agricultural College?-That is the case. 

42,876. It is not ·really possible, probably, to make anything more than 
a rough estimate of the amount spent on te8iChing and the amount spent 
on the other activitiesP-Yes. 

42,877. T·his figure is really not worth very much?-No. 
42,878. Professor Gangulee: How many schools in rural areas have 

developed into community centres so that the people of a particular village 
have taken an interest in the school, by utilising it, and so onP-That is a 

.difficult question to answer, but our aim is that every school should become 
the centre. 

42,879. Do the co-operative or agricultural officers make the schools r. 
centre for propaganda?-Yes, as I have said a very large number of co-· 
operative societies, and so forth, have been started, and we hope that every 
department will make use of our libraries. 

42,880. Are these school farms supervised by the Department of Agri
cultureP-No; they are supervised by Mr. Lachman Das, who is on the 
cadre of the Education Department, but whose headquarters are at the 
Agricultural College at Lyallpur. 

42,881. So that the Department uf Agriculture has nothing to do with 
tbese farms?-I would not say that. 

42,882. At any 'rate, do you get muC'h assistance from the Department of 
Agriculture in carrying on the school farms?-Yes, we do. Where the 
Agricultural Department comes in is in the training of the agricultural 
tsa;chers which is done at Lyallpur. 

42,883. But the actual farm operations are carried out independently of 
the Agriculturllli Department?-By the Education Department with the 
co-operation of the Agricultural Department. 

42,884. Are the women tea;chers chiefly recruited from the Christian 
communityP-Not chiefly. 

(The witness withdrew.) 

MR. UJJAL SINGH, M.A., M.L.C., Lahore. 
Replies to the Questionnaire. 

QUESTION a.-DEMONSTRATION AND PROPAGANDA.--(a} Cultivation in the 
Punjab !has for ages been carried on by old methods, without effecting the 
slightest improvement. The reasons have been, (I) that agriculture was 
not until a. few years ago considered a science requiring research work; 
(2) the cultivation of land was considered to be an occupation of the 
illiterate; (3) the cultivator by instinct is a conservative and is averse tc) 

.'Iir George .4nderson. 
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any innovations in the methods of cUltivations; (4) the commercial aspect. 
of land cultivation was not realised. 

Hence the cultivator only produoed for the satisfaction of his wants, an.i 
not for the accumulation of wealth. The chief faetors that produced a new 
angle of vision in agriculture were, (1) the opening of the canal colonies; 
(2) rise in the price of produce; (3) introduction of American cotton and 
other paying crops in the canal colonies; (4) the consequent rise in the 
price of land; (5) the establishment of the Department of Agriculture, and 
(6) the co-operative movement. 

Influenced by these factors the cultivator. became more rational, more 
industrious in his work. Of all the measures, by the introduction of 
American cotton and afterwards the work of seed. selection and distribution 
of the same to the cultivator, the Agricultural Department has rendered 
SE'rvice of signal importance which. has set the cultivator seriously thinking 
whether he can materially add to his income by judicious cultivation. . 

(b) and (c) Demonstration farms worked depnrtmllJltally have their uses 
as places in which new experiments can be made, but otherwise th.,-y have 
not been the cause of inlllteucing the methods of (,ultivation. Demoustra
tion and propaganda carri.~ out 011 selected cultivators' fields 'prove more 
effective in bringing home to the cultivator the soundness of mudern 
methods. In my opinion the number of Agricultural Ar.sistants should be 
largely increased. Groups of villages should be formed and for every 
group those cultivators should be selected who are prepared to carry lID their 
operations strictly according to the instructions of the agricultural experts. 
Demonstrations should then be carried on in those fields. Amongst I·ther 
qualifications the fact that a cultivator has carried on his agriculturnl 
operations according to the advice of the agricultural experts should carry 
weight in giving appointments as lann;burdUffis or other posts of influence, 
and in granting sanads or rewards. 

The Punjab Government is proposing to open up demonstration farms 
in every district. . In my opinion these farms should not be run depart
mentally. In order to create an incentive for young men who want to 
make agriculture their profession, the farms should be leased out for a 
numller of years (say three) to graduates of the Agriculture College. Every 
year about eight or ten such graduates should be given opportunity to take 
up these fartns. The size of the farms should not be less than 125 acres. 
This scheme has the following advantages:-

(1) It will give a raw graduate an opportunity of practical training 
and of management, and will equip him for managing larger farms. 

(2) From the profits of the farm he will have the necessary capital 
which is essential in taking larger areas on lease from private persons. 

(3) He will attract the attention of cultivators more than an official 
is expected to do, and will thus be able to influence them and induce 
them to accept expert advice; 

(4) Agriculture will cease to be a profession of the illiterates. Agri
cultural education will be keenly sought after and in a number of 

. years we shall see graduates of the Agricultural College spreading 
out into the country, competing with one another, paying higher rents, 
ousting the lazy and indolent cultivators from the land. By their 
skill and trained intelligence they will be able to produce more from 
the land and thus add to the wealth of the Province. The above scheme 
is likely to be successful for propaganda and demonstration. But, for 
carrying on experiments with new and better kinds of crops and for 
seed selection, two or three bigger farms are necessary, and these the 
Government should run departmentally. 



374 

QUESTION (7).-FRAG:MENTATION OF HOLDlNGs.-The Indian law provides 
equal sub-divisions of holdings between all the sons of a cultivator, with the 
result that fragmentation is carried on to a fraction of an acre. This 
process has produced a class of peasant proprietors. But at the Ilame 
time, quite a large number of holdings have become so small that they 
have ceased to be economical. Small holdings, up to a certain limit, are 
an incentive to intensive cultivation as the cultivator has to put forth 
all his energy and intelligence to make his living. But when a holding is 
so small that; however industrious and intelligent a cultivator may be, it 
is not possible for him to make both ends meet, it becomes an evil. The 
cultivator does not work as he knows he cannot make a living on it and 
the love of land.does not allow him to part with it and make a living by 

. some other work. The result is that either the cultivator starves or, if 
he is very enterprising, he leaves the holdings uncultivated and finds work 
outside. In order to check this evil 8()me sort of legislation is necessary, 
by which sub..divisions of hodding~ beyond ten or twelve acres may be stopped. 
For consolidation of small holdings the formation of societies for that 
purpose should be encouraged and facilities should be provided for exchange 

·of such holdings. I think this work should also form part of the activities 
of the clH>perative societies. 

QUESTION 8.-;-IRlUGATION.-,-For equitable distribution of canal water it is 
n'ecessary that the irrigation division at the tail should be provided with 
extra water to make up for any shortage of supply at the tail on account of 
canal closures and occasional breaches. On the Lower Bari Doab Canal 

. it is a patent fact that zamindars in the " Okara" division, which is near 
the· head; always get a better supply than those of the Khanewal division 
which is at the tail. Any repairs being made throughout the length of the 
canal, or any breach, tells upon the tail. At the time of closures upper 
divisions head up water with the result that the tail division again suffers. 
For making up these occasional," but almost perennial losses, the supply 
to the tail portion should be made proportionately higher. 

The most serious defect in the existing supply of canal water is almoot the 
negation of water at the tails of minors. Some of the minors are 20 miles 
long and some of the distributaries are about 80 miles in length. This 
is so very defective that any trouble anywhere along the length of such 
minors and distributaries curtails the supply at the tail. I have experi
ence of one millor known as "Tumanwala," which takes off from 12 
distributary. This minor is about 20 miles in length and moreover passes 
through kallar lands. Since the canal was dug, the village at the tail of 
the minor has never received a proper supply. The cultivators are 
practically ruined. They are, almost without exception, heavily indebted. 
Sometimes there is a breach, another time some village outlet above the 
tail is tampered with, but the village at the tail has never seen a single 
good harvest. On the incessant petitions of the cultivators, a scheme of a 
shorter minor for four villages near the tail was proposed, but it was dropped 
though the villagers were prepared to pay the entire cost of the nom 
minor. Another proposal was made for curtailing the length of the minor; 
that too was dropped. What I mean to say is that minors and distri
butaries are too long for any water to reach the tail. It should be made 
a rule that a minor should not be longer than eight miles, or near aliout, 
and a distributary about 15 to 20 miles. Immediate and radical measures 
are necessary to save the villagers at the tails of minors from bankruptcy. 
Connected ,with the same problem is the problem of the form of outlet 
suitable for equitable distribution of water. Wooden shoots are no good. 
Masonry outlets of the Crump type, though quite suitable, are generally 
tampered with by the zamindars. K.G. outlets or iron pipes are the best, 
under the circumstances, and give a proper supply with which no zamindar 
can tamper. 

Mr. UjjaZ Singh. 
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QUESTION 9.-SoILs.-(ii) Reclamation 0/ alkali and bara ZaooB.-A 
considerable portion of land in the Lower Bari Doab Colony con
sists of inferior land of which what is known as "bam" is the worst 
type. To 'avoid such a considerable loss of revenue the Government decided 
to start an experimental farm on typical bad land, in 1918, to find oull 
6ucceBBfui methods of reclamation. In 1922, on my application, Government 
granted me an area of such inferior land so that I might attempt to 
improve the same by methods the expenses of which did not run beyond 
the means of an average cultivator. " According to the soil survey of the 
Colony Department the land is described as bam. It is highly arid, 
,"ery closely packed and intractable, and is highly charged with alkali 
Baits. Water does not penetrate for a considerable number of days, 
and after the water dries up it breakes up into hexagonal clods and becomes 
so hard that it does not allow the plant to grow. The soil was analysed 
by the Agricultural Chemist of the Agricultural College, Lyallpur. The 
mechanical analysis shows that the proportion of coarse sand is much less 
in bam soil than is the case in normal soil. The chemical analysis shows 
the existence of alkali salts in large quantities in the bara soil. The 
texture of the soil is so bad that ploughing is difficult. When water 
is given, at places the land remains very wet in parts, and at other 
places becomes too dry. J:t forms a bad seed bed. In order to improve 
the soil, the first thing necJlssary is deep ploughing and the ~<ldition (If 
ordinary coarse sand. This method has proved fairly successful in im
proving the texture of the soil. For deep ploughing on such hard soil 
I am using Fowler's steam tackle. The addition of sand makes a good 
upper surface. It helps the plant to grow much better than it does 
ordinarily on such soils. Once any crop begins to grow to some size, 
by ploughing the same in the soil green manuring is possible. I have 
"done it on extensive scale, and found the results very encouraging. 
Special crops such as sugar cane, sawak, rice, juar, bajra, those that have 
extensive root system, have been found to grow well and have helped 
conlliderably in improving the soil. Three varieties of sugar cane were 
tried by me. S'Uretha, ordinary katha, and Coimbatore 205. Of these 
three, Coimbatore 205 has beaten others in quality as well as in yield. 
Adyition of farmyard manure improves the land considerably. The best 
and the cheapest results are obtained where sand and farmyard manure 
are added to the soil. Then, with intelligent cultivation and excessive 
watering, fairly good crops are possible. For removing alkaline salts 
excessive watering is necessary, as the salts settle down: Gypsum has 
been found useful in neutralising salts, but it is more oostly than the 
addition of sand and farmyard manure. Five plots of four kanq},s each 
were treated by me, one with 50 maunda and 12 cartloads of farmyard 
manure, a seoond plot with 100 maunds gypsum alone, a third plot with 
25 cnrtloads of farlll~lIr·l manurl' a101le. a fourth plot with 2,500 cubic feet 
of sand, and the fifth plot was the ordinary bam soil witnout any previous 
treatment. Wheat was sown in all these plots. The results were as below:--

Plot 1. 
" 2. 

3. 
" 4. 
" 5. 

Gypsum and farmyard manure _ .. 
" alone 

Farmyard manure alone 
Sand alone 
Untreated plot 

Yield. 
MU'Unds. Se,ers. 

4 kanals 1 38 

" 
1 20 

" 
1 5 

" 
1 18 
o 15 

Gypsum WllB bought from the Government bara fa:;m at ~a~uta at ~_l 
per maund in powdeTed condition. ! am trYlD~ sa~lt 1D t.he SOlI, 
which is a plant that grows in kallar SOlI, and the ldea 1S that 1t draw!> 
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alkaline salt.e from the soil. I have grown many acres, but its effects on 
the soil have to be watched . 

. QUESTION 17.-AGRIOULTURAL INDusTRIEs.-(a) The number of days' work 
done by a cultivator . differs in different parts of the country. In canal 
irrigated areas the number is considerably higher than in non-irrigated 
areas. In the former case an average cultivator works for about 180 
to 200 days on his field and in the latter case the number does not exceed 
100 days • 
. In the slack season there is nothing to occupy a cultivator except 
carrying goods for others on hire by bullock cart. Most of the time .s 
spent in litigation, in the tracking of thieves who are clever in cattio 
lifting, or, if it is a canal irrigated area, in running after the canal and 
civil offioers for one affair or another. A cultivator by instinct has & 

contempt for industries so he never t.ries to add to his income by occupying 
his spare tillio in ponltry rearin~ or other ~mall industries. 

(b) and (c) There is a strange inherent feeling in the minds of cultivatori 
that industrial occupation is degrading. The caste system is to some 
extent responsible for the existence of this invidious distinction. Even 
vegeiablf' growing is considered :.elow the dignity of a Jat. Poultry, fruit 
and vegetable growing can flourish successfully in areas which are within 
five miles' radius of a town. The Government is already encouraging 
fruit growing and it should be further encouraged in the way of facilities 
of water supply and expert advice which should be readily available. 
Poultry-keeping is a very paying industry if properly managed. If the 
Government only reserves a small area in villages near a town for en
couraging cultivators to adopt this industry, successful results are likE'ly 
to be achieved. 

(d) Much requires to be done by t,he State in the matter of encouraging 
oil pressing, sugar making, &c. The Punjab is rich in raw produce, but the 
bulk of the produce is exported and imported again in the form of refined 
oil, soap, paper, &C. The fact that over one hundred thousand tons of 
cotton seed are exported annually shows the scope of the industry. Some 
plants for pressing cotton seed were set up, but were closed down mainly 
for lack of means of disposal of the oil cake. Similarly the Punjab 
produces good sugar cane, but there are very few successful sugar factories. 
State help is urgently needed to make these industries connected with 
agl'iculture a sUC't:ess. 

The cotton ginning industry does not require State help, but it is 
necessary for Government to keep a careful watch over this industry so 
that the quality of cotton may improve. Government has already passed 
the Cotton. Ginning and Pressing Factories Act, which will have a whole
some influence. Some have sugested licensing of cotton ginning factories. 
But this wonld be considered an interference in trade. For the present 
the Government should have a control over the number of ginning factories 
required for each !/Iandi. No new factories should be allowed to be 
bnilt without the Government being satisfied that there is actual need of a 
factory there. Small factories that spring up are the cause of bad ginning 
and other malpractices. 

Oral Evidence. 

42,885. The Chairmflll: Mr. Ujjal Singh, you are a Member of the Legis
lative CounciIP-Yes. 

42,886. You have favoured us with a note of the evidence which you wish 
to put before the Royal Commission. Do you desire at this stage to make 
allY statement in addition to that which yOUl have given us, or may we ask 
you one or tw.o qu~stions ?--I ha\'e nothing further to say. 

M,.. Pjjlll Singh .. 
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42,887. I gather from your note, which I have read with interest, that 
you are-of opinion that the activities of the Agricultural Department have 
succeeded in awakelling in the cultivator's mind the idea .that there is 
some prospect of impro,ing the methods of agriculture practised by his fore-
fathers ?-To that extent, yes. ' 

42,888. There is a growing demand for the services of the DepartmentP
Not to that extent; I should only say that in'the matter of seed selection 
and seed distribution the Agricultural Department has rendered good service, 
and there is undoubtedly a great demand for ,seed from the Agricultural 
Department. 

42,889. On page 373 of your note you make a suggestion that the demon
stration farms to be opened by Government should be leased out for a number 
of years to graduates of the Agricultural College. Is there any guarantee 
that these graduates would make a success of these farms as centres of 
demonstration ?-Those farms would be run under the instruction of the 
Agricultural Department, and the Agricultural Department would make 'a 
selection of those graduates who are likely to make them a success. If the 
experiment was tried, I think it would prove a great incentive to the 
graduates of the Agricultural College not to take to Government service, 
bllt to take to farming as a business. as a matter of fact, up to the present 
very few graduates have taken to farllling as a business; the graduates of 
the Agricultural College have almost all of them gone into Government 
service, and even the diploma-holders, those who ~ave taken the two-years' 
course, prefer service, say, at Rs.70 or Rs.80 rather than taking about ten 
or twelve squares of land on lease. 

42,890. What extent of control by the Department of Agriculture over 
tho croppings and size of ~hese farms would you suggest P-I think liberty 
of action should be given to these graduates for the management of the 
farms j the Agricultural Department should simply watch their operations 
and see whether they are carrying on their work properly. 

42,891. They should leave these graduates to manage the farmP-Yes. 

42,892. On page 374 of your note you give us some views with regard to 
fragmentation of holdings, and you suggest that the JIloment has come when 
step, might be taken in order to check this growing evil. Do you think 
public opinion would look with favour on legislation designed to that end?-:
I am not very sanguine about it, but I think it is a step in the right direc
tion. At any rate, public opinion should be educated towards it. 

42,893. You are not yourself confident that the moment has come for such 
legislation?-Not at present. 

42,894. Do you think that a prudent beginning in that connection might 
be to coerce a small minority who resist schemes for consolidation?-Yes; 
unless some pressure is brought on these people by legislation of some sort, 
it is not possible to consolidate small holdings. 

42,895. Do you think that the sJIlaU cultivator has any appreciation of 
the extent to which serious fragmentation reduces his opportunities of 
makJng money P-At present there is a. good deal of ignorance amongst the 
cultivators, but I think the cultivators are beginning to feel that this frag
mentation is causing them great loss. 

42,896. On the same page in answer to our Question 8 on Irrigation, you 
deal with the difficulty that is met with by cultivators at the tail of the 
system. Is this a growing difficulty or has it always existed?-It is a growing 
difficulty. On the canal that I have experience of, the Lower Bari Doab canal 
and on the main canal, the division at the tail suffered; the same is the case 
on the distributaries and on the minors. As a matter of fact, there is not a 
proper system of supply at the tail. 
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4.2,897.' But have things got worse in recent yearsP-No, I would not say 
they have becollle worae, but they have not improved; that much I am pre
pared to say. 

42,898. You give a very interesting note, on page 375 in answer to our 
Question 9, of your experience in reclaiming -certain lands. Has that 

. 'Venture paid P-It is not a paying concern yet; but I hope it will pay in the 
long run. 

42,899. How many years ago was it that you first reclaimed?-It is the 
);event~ crop. 

42,900. lil-r. BarTon: That would be 3t yearsP-Yes. 
42,901. The Chai1'lJl,an: And It is not paying you yeH-No. I started 

first with just a small area; out of that I have reclaimed about 20 or 25 
squares; that is about 625 acres; that land is Faying me to the extent of 
about Its.BOO per square, but I am spending money on the reclamation of 
the remaining area. 

42,902. It. looks as though you may be making a profit on the area you 
first reclaimed and reinvesting it in reclaimit).g more land; is that the 
position?-l'hat is not exactly it; the area which I first reclaimed is giving 
me a little income, but I am investing more money to reclaim further areas. 

42,903. YQU use steam power Lo break up the land?-Yes. 
42,904. Do you continue cultivating by the same means or do you adopt 

bullock (,ultivation once you hav-e broken up the land?-No, it is just the 
same system of cultivation; I plough with steam tackle, but the land I have 
reclaimeli I have given over to the teriants on the batai systelll. 

42,905. And they are using bullock cultivation ?-They are using bullock 
cultivation, but J supplement their methods by the steam tackle; I give 
them one ploughing, and I charge about Rs.3 per acre. 

42,906. You give them one deep ploughing a yearP-Yes, one deep plough
ing with the steam tackle each year after one crop. Supposing they raIse 
a cotton crop now, after the cotton is harvested, I give them one ploughing 
to break up the land, and I charge Rs.3 per acre for that. 

4.2,907. To what depth are you ploughingP-8ix to eight inches. 
42,908. Are there indications that the saline condition of the land that 

you reclaimed three years ago is improving ?-It is improving, but the 
trouble is that it depends upon good cultivation; one portion which was 
cultivated by a very bad cultiv'ltor has lapsed into bad ground again, but 
if the area is cultivated by a good cultivator it goes on improving. 

42,909. Is that land commanded by a cansIP-Yes. The trouble with this 
land is that unless it is properly cultivated and very carefully cultivated it 
g~~~ . 

42,910. And becomes as hard as everP-Yes. 
42,911. Are there traces that this particular tract of land has ever been 

cultivated beforoP-No, it has never been cultivated before. 
42,912. How long does the effect of the gypsum last? Ha"e you been 

able to check thatP-No, I have not been able to check that. 
. 42,913. Does the sand tend to go down and disappeal' or does it remain 
on the surfaceP-It remains on the surface. 

42,914. Do you notice any diminution in the disinc.lination of the J!lt 
cultivator to undertake secondary industrial occupatIons such as frUlt
farming, chicken-farming and so on?--Certainly that disinclination is 
decreasing now to an appreciable extent. 

42,915. You say poultry is a very paying industry if properly managed; 
what leads you to take that view?-Because where the market towns are 
sprmging up there is a great demand for eggs, ta.ble poultry and so on. 

M,.. Ujja! Singh. 



379 

42,916. That demand is not being entirely satisfied at the momentP-J:t 
is not being entirely satisfied; lIB a matter of fact, in some small tDwns 
eggs are dearer than they are in Lahore. 

42,917. Have you studied the technical side of the pDultry industry at all r 
-No. 

42,918. What view do you take on the question of the burning of cow. 
dung? Is it doing a great deal of harm to the landP-It is certainly doing 
great harm, but I think the cultivators are now realising the loss they 
sustain by burning this cowdung; they realise that if put on the soil it 
will increase considerably the yield of the crop. . 

42,919. How do you account for the growing knowledge of the cultivator
in that respcctP-Take sugarcane, for example. Every cultivator finds that 
unless he uses farmyard manure he cannot get a good crop. That is the 
case with all the more highly-paying crops. 

42,920. The introduction of such crops has educated the cultivatDrP-Yes. 
42,921. Do you find people make arrangements with various villagers to 

buy from them the cowdung produced by their cattleP Can you buy cow
dung in a village?-In one village where I have land, I have bought oow
dung from two cultivators, because their land was exceedingly gOGd and 
they did not require it. In the ordinary w·ay every zamindar w5ultd require 
his cowdung for his own la.nd. 

42,922. You could not purchase at economic prices any surplus oowdung 
in an ordinary villageP-No. 

42,923. Are vou making anycompostP-What I &m doing is to dig pits iIi 
which I place all the rubbish of the village. After five or six months I 
put it on tc the fields. 

42,924. Is that proving quite successful?-Very successful. 
42,925. How many pairs of working bullocks do you .keep for your land? 

--Generally two pairs for one square of 25 acres. 
42,926. How much land do you farm yourself by direct farmingP-On this 

particularly bad land, I do direct farming tD the extent of about 70 squares, 
or 1,~00 acres. 

42,927. How many padrs of bullocks do you keep fOB" tha't areaP-AIt. present 
I have 40 pairs. 

42,928. MI'. Roberts: Assisted by steam ?--Yes. 
42,929. The Chairman: Do you have any difficulty in providing these 

wDrking bullocks with sufficient and good enDugh fodder all through the 
yearP-No. At present I grow sufficient £ooder for my bullocks for all the 
year. 

42,930. Is there no season for shortageP-I do not feel it now. 
42,931. Do you preserve any fodderP-No, we do not pJ:eserve any fooder, 

but we have bhusa. 
42,932. Have you attempted to make any silage at all P-No. 
42,933. Do you keep any milch cowsP-Yes. 

42,934. Have you any difficulty in providing them with proper food an 
through the yearP-There is nDt much difficulty in prDvi,ding food. I have 
lately started sheep farming there for manuring. I have about 200 sheep 
there at present, but later on I am going to keep about 1,000 sheep just 
to help me in pr?viding manure. 

42,935. Do you fold them on the land and move them aboutP-No. I 
have reserved four or five squares for the purpose, because it is bad land. In 
this land I have grown sajji and kikar trees which provide them with fooo. 
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42,936. You enclose the sheep in a particular square and leave them 
there untH they have'eaten .the whole of the cropP-No, theTe are those four 
or five squares, and then there is some waste land there on which the sheep 
can feed. There is difficulty with regard to fodder at present, but as soon 
as fodder is available .I mean to extend the system. 

42,937. Do these sheep payP-At present I only want manure, and I let 
the man who feeds them take the wool and 80 on. 

42,938. Sir Henry Law1'ence: In regard to poultry farming, is there any 
prejudice· amongst certain sections of the popUlation against eating eggs? 
-I do. not think that is the case in the Punjab. 

42,939. Do all Sikhs eat eggsp-yes, they do . 
. 42,940. You are a Sikh?-Yes. 
42,941. And even all HindusP-There may be some who have some 

religious projuclioe, but the Sikhs are permitted to eat eggs according to 
their faith. 

42,942. And do the Brahmins eat eggs tooP Some do not, but some of 
them do. 

42,943. You think that there is no strong objection to this industry in the 
Punjab P-No, I do not think so. 

42,944. Is the eating of poultry also univer6alP-Yes, except with a 
oeTtain class of Brahmins; otherwise it is universal. 

42,945. There are, therefore, good prospects for the development of the 
poultry industry throughout the countryP-Yes. 

42,946. Sir Thomas Middleton: You keep two pairs of ,bullocks on· each 
square of land. Are these actually employed for more than half the year? 
--on canal irrigated lands it would come to about half the year. 

42,947. In the 'half year when "they are working, how much grain do 
you give them every day?-It all depends on the capacity of the 

. cultivator. 
42,948. What do you yourself giveP-We generally allow about three 

seers for one pair. 
42,949. During the time when the work is light, do they get any grain 

at allP-No, then they 'graze in the fields and also get dry bhusa. 
42,950. Do you give your cows grain after calving?-No, not after 

calving. 
42,951. What I mean is this. When the cow is in full milk, how much 

grain do you allow herP-Roughly two seers. 
42,952. And then you expect how much milk from her?-A good cow 

ought to yield about 8 to 10 seers. 
42,953. And you give only two seers of grain P-But besides that they 

also get toria cak~ with bhusa and green fodder. 
42,954. How much cake do you give in additionP-About two seers of 

cake per day, 
42,955. When the cow is dry for two or three mont~ before she calves, 

do you give her any grain or cakeP-When the cow IS dry, generally we 
give her cake with bhusa, but no grain. 

42,956. How much cake do you giveP-About two or three seers. 
'!i2,956A. What kind of cake do you useP-Toria seed cake. 

42,957. Mr. Calvert: Toria is a rape seedP-Yes. 
42,958. Sir Thomas Middleton: You suggest that these demonstration 

farms run by Government should be given ove.r to young graduates. Do ~ou 
'not think it requires a good deal of expenence to run a demonstratiou 

Mr. Ujja! Sinah. 
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farmP-I tlhink demonstration farms are useful in order to induce 
agriculturists to "dopt improved methods, and the graduates have certainly 
some knowledge of agriculture and ought to be able ~ run these farms. 

42,959. But they are only beginners when they oame. out of. a college, 
and you cannot expeot them the first year after leaving Lyallpur to run 
a. demonstration farm by themselves?-I think they o~ght to be able to 
do so. As a matter of fact, even now there are some farms which are 
run by Agricultural Oollege people w,ho have not much experience. 

42,960. But those farms are duly supervisedP-Even in those ca.ses, I 
would suggest that 1lb.e farms should be supervised by the Agrioultural 
Department. 

42,961. You mean that they would merely have charge of the labour, 
and tthat all the general arrangements would be made by the depa~tment P 
-Not the generwl arrangements. The farms would be run generallY by 
the graduates, but the Agricultural Department would watch their 
activities a.nd see that !they were carrying out their work properly. 

42,962. How long have you yourself been farming P--Since I left college. 
42,963. Do you think you could have provided a good demonstration in 

the first two or three years a.fter you left the oollegeP-I was never a student 
of the Agricultural Oollege. 

42,964. Mr. Barron: Your original home is in the tShahpur District and 
you own lands on the lower Bari Doab canalP-Yes, I bought the land in 
auction there and then set up a ginning factory. 

42,965. You got a lease of .this bad land in April, 1923?-Yes. 
42,966. It is 2,524 acres, is it not?-Yes. 
42,967. When did you begin cultivating it?-:M:y first crop was the khan! 

orop of 1924. 
42,968, Was there a condition in your lease that for the first four harvests 

you should pay no land revenue or water-rateP-Yes. 
42,969. And for the fifth to eighth harvest you pay quarter to half ratesP 

-Yes. 

42\970. At the end of five years you have the option of purchaseP-Yes. 
42,971. At what priceP-Rs.25 per acre. 
42,972. That is the original value of the land before you reclaimed it?

Yes. 

42,973. It wpuld be far less tha.n the value of the land after you have 
had it for five years?-I do not know what the cost of the improvements 
would oome to, but I think it will be less. 

42,974. Anyhow, you are satisfied with the terms of your leaseP-Yes. 
42,975. During the course of your work, have you applied to the 

Agricultural Department for assistance and advice from time to time?
Yes. 

42,976. And have you always got that advice and assistanceP-Yes. 
42,977. I am only asking this question because a witness yesterday 

declared that he could not get any advice from the Agricultural Depart
ment. Whenever you have applied for any advice, you have invariably 
got it?-Certainly. 

42,978. Do you regard it as good advice? Were the results good P
The Deputy Director has been watching all the operations I have been 
carrying on, and I took this idea of gypsum from the Agricultural Depart
ment. The Deputy Director of Agriculture was very much struck with the 
idea of putting on sand for the improvement of the soil. 
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42,979. You have got n? grieva~ce agaanst the department, have youP~ 
I have not got any partlCulM" gnevance. The only thing thllit I wanted 
to I?oint out was th~t the Agricultural Department ought to help the 
I.'UltIva.tors more on the field than they are doing rut present. 

42,980. That is perhaps a question of how many Agricultural Assistanta 
and other staff generally there are in the departmentP-I do not know. 
The staff ought to be increased; that is my opinion. 

. 42,981. Sir Thomas Middleton: How much sand do you put on per acre? 
-About 5,000 cubic feet per acre. 

42,982. It must. b? very ~xpensiveP--:,We generally have sandy tibbas. 
heaps of sand, WIthIn a radIUS of a illIlle, and we can get it. Generally 
in the winter the Pathans come and their labour is cheap. 

42,983. What will you 'have to pay for labour per head P-I pay by con-' 
tract; I generally pay from Rs.7 to Rs.12 per 1,000 cubic feet. It depends 
on the distance. 

42,984. Silo Henry Lawrence: How far do you carry the sandi'-Up to 
half a. mile. 

42,984A. On donkeysP-Yes. 
42,985. Sir .Tames MacKemut: You are an M.A. of the Punjab Universityi' 

-Yes. 
42,986. In what subjectP-History. 
42,987. Wh&t induced you to take up agriculture P-I had iand already, 

so I was specially interested in it. 
42,988. You were stimulated by the a.ttempts of other gentlemen to. 

reclaim these waste areasP-No; I tried it myself. Government was 
running an experimental bara reclamation farm. I saw that before taking 
lip this land, and I was tempted to .try it too, and I also wanted to interest 
myself in agriculture. . 

42,989. What did the steam tackle cost youP~Rs.62,000; that is the· 
K type. 

42,990. What does it cost you per acre P-Rs.3-8-0 to Rs.4. 
42,991. Mr. Fowler sent you men to instal itP-Yes. 
42,992. You told the Chairman that you keep a. couple of hundred sheep. 

Why do you keep themP For wool?-For the purpose of manure only. 
42,993. l'rojf<sor Gallg'Ulee: How many acres have you already reclaimed i' . 

-About 600 acres. . . 
42,994. Would you tell the Commission your cost of reclamation per 

acre ?-I cannot exactly tell you because the area thwt; I am reclaiming 
is scattered about in different places. I cannot say noW. that such and such 
an area has been reclaimed at such a cost till the whole area is reclaimed. 
But till now the whole thing has cost me about Rs.3,08,000. 

42,995. You have irrigation facilities therei'-Yes. 
42,996. Do you find the application of gypsum very usefulP-I do pot find 

it very useful; 1 find it useful to some extent; it is very costly. 
42,997. Does your soil contain more sodium chloride than sodium 

carbonate i'-Yes. 
42,99B. So, by irrigation you would get good resultsP-Yes, by flooding 

1 am able to get better results. 
42,999. lIlr. Oalve'l"t:" Do you think that a law which prohibited sub

division below half a squM"e would be welcomeP-I think it 'Would be 
welcome because the cultivators feel that a fUl'ther sub-division takes away 
much of the profit of their labour. 

Mr. Vjjal Sillgh. 
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43,000. Having got down to a stage where a man who owns half a s9-uare 
.lias two sons, could you limit inheritance to one son only?-ObvlOusly 
that has to be done; otherwise the sub-division would go on. 

4:3,001. Do you think it could be done without creating any reeentment P 
-L think so. 

43,002. Are you a KhatriP-Yes. 

43,003. What are your tenants P-They are Marghi Sikhs and Arains. 
43,004. Have you any Khatri tenants P-No. 
43,005. M1". Kamat: As a praotical farmer what is your experience of 

.agricultural graduatesP-I have not got any experience of them. Only 
those belonging to the Agricuitural Department come and visit my farm; 
that is all the el<perience I have. 

43,006. Have you tried t& attract middle class youth to farming, the same 
.as you do P Have you made any _ definite attempt to interest them ?-Of 
<,ourse, in one way I have'done so. I had got one or two men in my service. 
I gave them two ar three squares and made them work there. They 
have taken BO much interest that at present they have taken 60 or 70 
Bquares on lease and are working them. 

43,007. So that the middle class youth can make money if his interest 
.is arousedP-Certainly. 

43,008. You have tried it Mld found it sucoessful ?-0ertainly. 
43,009. They do not run away to cities P-There is one trouble; in cities 

they have more comforts and the village life is not so attractive as the 
town life; there is trouble in that way. But if the village life becomes 
more attractive, then I think the middle class youth will remain in the 
village. 

43,OlQ. You say on the last page that much requires to be done by the 
State in the matter of encouraging oil pressing, sugar-making and cotton-

-seed utilisation. You have here a Director of Industries, I supposeP-
Yes. 

43,011. Have you consulted him about oil pressingP-I have consulted 
hlm, ,and I have also got one or two oil presses; but because the oil refining 
requires a. lot of capital, unless the Government sets a plant for oil refining 
it is difficult for people to take it up. 

43,012. Whwt was the general attitude of the Director of Industries in 
giving you help or advioe P-His attitude has been very sympathetic. 

43,013. About sugar refining, have you made any attempt in that direction 
in moving GovernmentP-No, I have not. 

43,014. As a Member of the Council, have you ascertained what their 
attitude isP-We have had no opportunity of ascertaining their views. 

43,015. M1" • .Robe1"ts: Do you agree that it will be a goo~ thing to attract 
more capital to agricultureP-0ertainly, it will be a good thing. 

43,016. In your case you are spending a good deal more money than 
the ordinary man could afford, are you notP-0ertainly. 

43,017. I believe you are a member of the Irrigation Advisory Committee 
.in your districtP-Yes. 

43,018. And you are in close touch with public opinion? You are the 
Vice-President of the Notified Area CommitteeP-Yes . 

• 43,019. Speaking generally, do you consider that the policy of remodel-
ling the outlets starting from the tail up towards the canal ~ead. is s~und, 
or would you prefer to have it started from the headP-I tltmk It Will be 
better if they remodel from the head downwards. 
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43,020. With 'regard to the farms you recommend for ~he agricultural 
graduates, I thinll: you will admit that Rs.500 or Rs.600 a square would 
be a moderate rent' forcanallan~sP-Yes, for good lands. 

43,021. 80 these five squares would return Rs.2,500 or Rs.3,000 per 
annum p'!'" Yes. . . 

43,022. It would be equivalent to nearly Rs.250 a. monthP-Yes. 
43,023. From that point of view do you not think it is a' very expensive 

method of subsidisingP-I do not think so, because if the Government were 
to run these demonstration farms departmentally, the Government would 
not get any profit out of them, but if a graduate were to run these farms. 
he would be able to make a profit. 

43,024. Why do you think the Government will not get a profit?-
• Because the man, in charge will get so much and there are other supervising 
and other charges to be met. I do not know whether the farms are profitable. 
The experimental farms ought certainly to be run by the Government, 
not demonstration farms( 

43,025. You use departmental seed for wheat and so onP-Yes. 
43,026. I think you take a good deal of interest in recommending these 

seeds to the people round about youP-Ye,!!. 
43,027. You supply cotton seeds .from your factories and you help 

generally P-Yes. 

(The witness withdrew.) 

Mr· SHIV DEV SINGH, Honorary Magistrate, Siranwali 
(District Sialkot). 

Replies to the Questionnaire. 
QUESTION 2.-AGBlCULTURAL EDUCATION.-(i) Yes, the supply of teachers 

,\ud institutions is sufficient. 
. (ii) 'l'here is urgent need for extension of teaching facilities in Sialkot 
District. 

(~ii) Yes, the teachers in rural areas should be drawn from the 
agricultural classes. 

(v) Mostly Government service is the main incentive which induces boys 
to study agriculture. 

(vi) Yes, the agricultural classes mainly supply the pupils. 
(viii) Nature study, school plots and school farms are useful. 
(ix) Most of the students enter Government service. 
(x) (i.) By making agriculture more productive and more remunerative. 
(xi) None. 
(xii) The most powerful means are literature, the press, and the 

touring lectures. In the Punjab, as elsewhere in India, the masses ar" 
generally illiterate, so that the first essential for the success of any scheme 
should be the removal of illiteracy; As soon as this is accomplished, the 
village libraries and the press will be taken advantage of. So long as 
illiteracy continues, touring lecturers are the only means of adult ed?ca
tion available. No non-official agency exists for this purpose, but varIOUS 
dppartments of Govprnment, such as Agriculture, Co-operation, Veterinary 
and Public Health are doing something. The cinema and the magic lantern 
wiLl also be useful. 

QuESTION 3.-DEMONSTRATION AND PROPAGANDA.--(a) There exists a 
demonstration farm run by Agricultural Department at the headquarters 
of this district. 'I'his farm has influenced the practice of agriculture to 

Mr. Ujjah Singh. 
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Bome extent. An important move in this direction ,has recently been made 
by the <XH>perative Department who have organised better farming 
BOCieties wherein members are pledged to follow the methods of agriculture 
recommended by officers of Department of Agriculture. These societies 
will lead to the imitation of improved methods by the neighbouring 
cultivators. .. 

(b) The best and the oheapest means seem to be the organisation of more 
societies of the type described above. The Agricultural Department should 
help them by their advice. There should also be one demonstration farm 
run by Government at each convenient centre for about fifty .. villages. 

(e) Expert advice will be adopted if the cultivator finds it really pays 
him to adopt it. T.here shouM be more demonstration farms and more 
touring instructors. 

(d) I am not aware of any instance of failure. I know of one instance 
of success in this district. In response to a circular issued by the Director 
of Agriculture, some villages were selected for intensive propaganda jointly 
by the Agricultural Department and Co-operative Departments. In one
of th~1 namely, at Fatehgarh, the success achieved has been wonderful. 
The viliage has now been organised into a co-operative ,better-farming 
lIOCiety. The old deshi plough has been replaced by the Meston, while 
90 per cent. of the area under cultivation is under improved varieties of 
wheat, cotton and sugarcane. The movement for better cultivation has 
spread to other villages in the neighbourhood also, where 50 to 90 per cent. 
of the area is being cultivated by improved methods. 

QUBSTION 5.-FINANcB.-(a) Co-operative credit is developing steadi~y in 
this district, and" there seems no ,better way of financing agricultural 
operations for short periods. So far as long-term credit is concerned, 
ml'rtgage banks on co-operative lines should be organised. 1.1he matter has 
been under discussion for some time past and I understand the Co-operative 
Department is taking steps to organise such banks. 

(b) I think the Government system of tacoolli loans is not very popular, 
and should be replaced by making such advanoes through co-operative credit 
lIOCieties which are now very numerous in tlhis district. 

QUBBTION 6.-AGRICULTURAL INDEBTEDNEss.-(a) (i) The main causes of 
borrOWing are:-

1.. Unremunerative holdings. The pressure of popUlation has reduced 
the holdings to such a degree that most cultivators are running theil' 
farms almost at a loss. ~his necessitates ,borrowing and is tending to 
further aggravate the situation. 

2. ThriftIll6SIless of cultivators. 
3. Heavy mortality among cattle. 
4~ The vicious system of moneylending as practised by the money-

lenders. 
5. Vicissitudes of nature, such as failure of rains, etc. 
6. Litigation. 
7. Extravagant ceremonial expenditure. 

(ii) The sources of credit are:-
1. Co-operative credit societies. 
2. Indigenous moneylending as practised by the moneylender. 
3. Cattle dealers who give cattle on credit. 
4. Petty shop-keepers who supply some articles on credit. 

(iii) 1.1he reasons preventing repayment are:-
1. Failure of crops. 
2. Low morale, due to poverty. 
3. Facilities and extension allowed by moneylenders in order to 

retain custom. 
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(b) No special measures are desirable as they would lead to degeneration. 
(e) Mea.sures limiting the right of mort~a:ge and sale should be adopted. 

Non-termmable mortgages should beprohlblted. 

QUESTION 7.-FRAGMENTATION 011' HOLDINGs.-(a) No means are possible 
at present. 

(b) (i) Ignorance and mutual distrust among the people. 
(ii) Lack of confidenoe in the Revenue staff. 
(iii) Consolidation of holdings by the Co-operative Department is being 

successfully dope in this district. 
(e) Yes. Legislation is necessary. 

QUEsrION 8.-IIUtIGATloN.-(a) New irrigation schemes may be tried in 
8ialkot District. 

(i) In perennial canals even, the supply is not regular. At certain periods 
the canal closes, even though the water is badly needed for certain crops 
in oertain localities. 

(iii) Facilities may be provided for water-lifting by means of improved 
water lifts. 

QUESTION lO.-FERTlLISERs.-(a) By increasing the number of cattle pas
tures, and by preserving the manure properly so that it is well rotted. Round 
about the Sialkot District there is scope for the application of lIwhwa cake. 

In the case of fertilisers, facilities must be provided for preparing .hem in 
this country. 

Lectures, propaganda, village libraries, demonstration plots run by the 
Agricultural Department in different places to show the practical utility of 
improved methods-all these are important. 

Hedges should be planted all round the estate boundaries to serve as 
fencing and to produce wood for home consumption. 

QUESTION 1l.-CROPs.-(a) (i) Progress can be made by adopting improved 
mevhods of cultivation and improved seeds .. 

(ii) Yes, they should be introduced if properly proved on some experi. 
mental farm to suit a certain locality. 

(iii) The distribution of improved seeds has already been taken up by 
the Agricultural Department, but more facilities are required. 

(iv) Can be brought about by granting free licences to hunt. 
il..) Not yet. 
(e) The Agricultural Department is doing what is necessary. 

QUESTION 12.-CULTIVATION.-(i) Yes. Just after harvesting the crop, 
the field must be ploughed up with a furrow-turning plough. 

Definite rotatiolls are very essential, keeping the following points m 
yiew:-

(i) Certain exhaustive crops should not be encouraged year after year. 
(ii) Sowing of olle crop year after year is to be avoided. 
(iii) Facilities must be provided for every field to get manure at regular 

intervals. 
(iv) Leguminous crops must be grown frequently in the rotation. 'l'here 

must be a suitable rotation for Sialkot district. I suggest wheat, maize, 
senji, sugarcane. 

(v) None. 
(vi) Growing of the more important crops in mixture should be avoided. 

QUESTION 13.-CROP PROTECTION, INTER.. ... AL AND ExTERNAL.-(i) I ca!! only 
suggest that facilities may be provided for research on the pests and dlseases 
affecting each crop. 
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QuESTION ~4.-1HPLlWENTS.-(a) I have nothing to suggest . 
. (b) ~UcatlO~, propaganda, distribution of leaflets, making demonstra

tiOns In the .v.l~ageB and arranging cultural plots, improved implements. 
Above a.Il, faClhtleB must be provided for the local manufacture of implements. 
This work is entrusted to the Agricultural Department. The Department 
must have &. workshop for manufaduring these implements. 

(c) Shortage of stocks. The only remedy to meet these difficulties is that 
this work should be taken up by the Agricultural Department as mentioned 
above. 

QUESTION 15.-VETEElNARY.-{a) The Civil Veterinary Department should 
be independent. 

(b) (i) Dispe,nsaries are under the District Board. This system does not 
work well. 

(ii) The needs for expansion are not adequately met. 
(iii) The oontrol should be transferred to provincial authorities. 
(c) (i) Agriculturists do not make full use of Veterinary dispensaries. 

This is mainly due to ignorance and prejudice. The remedy is education. 
(ii) There are no touring dispensaries in this district. 
(d) Inoculation is popular in this district, but the hospitals cannot supply 

6erum in sufficient quantity. Legislation dealing with contagious diseases 
would be unpopular. Education and propaganda are required. 

(e) Very often sufficient serum is not available. 
(I) Preventive inoculation is popular. No fees are charged. 
(g) Further facilities for research on animal diseases are desirable. A 

provincial veterinary research institution should be established. 
(h) Special investigation'! should be conducted by research officers in the 

Province. 
(i) No superior officer is needed. 

QUESTION 16.-ANIMAL HUSBANDRy.-(b) Over-stocking of common pastures 
causes injury to the cattle. 

(ii) Absence of enclosed pastures does not produce much effect. 
(iii) Dry fodder is sometimes insufficient; this leads to injury of cattle. 
(iv) Absence of green fodder in the dry season is also another cause of 

injury. . 
(c), The fodder shortage is worst in November, December and January. 
(aj No special method. 
(e) The remedy lies in more education. 

QUESTION 17.-AGElCULl:UBAL INDUSl:ElEs.-(a) Every cultivator works for 
about 200 days in a year. He remains idle in slack season. 

(c) Lack of education. 
(d) Government sho\lld take the initiative. 
(I) Yes. 
(h) More education is the remedy. 
QUESTION 18.-AGBICULl:UBAL LABouR.-(a) No special measures are needed 

in the Punjab; the labour is sufficiently mobile. . . . 
(b) There is no shortage of agricultural labpur III thIS proVince. 
(c) No special measures are needed. 
QUESTION 22.--CO-OPEBATIo:s.-(a) The progress of the co-operative move-

meni; is satisfactory. No special steps are needed. 
(c) Special legislation is needed. .. .. 
(d) Societies in this district are a.chlevlllg their obJects. 
QUESTION 23.-GENEBAL EDUCATION.-(a) Education should be given a rural 

bias. ' hit' 
(b) (i) Education in the rural areas should be such as to benefit t e cu 1-

vator in his industry. ., . 
(iii) The reason is thai; educatlOn IS not appreCIated. 
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QUESTION 24.-ATTRAOTING OAPITAL.-(a) Agriculture must be made more 
paying. This can be done by the introduction of improved technical methods. 

(b) General ignorance .. 

QUESTION 25.-~ELFARE OF THE RURAL POPULATION.-(a) Rural hygiene 
needs more attentIOn. Government should construct a model village and 
induce people to construct their houses accordingly. 

1\:[ore education should be provided. Some measures should be taken to 
deal with village· ponds and the manure heaps that are common sources of 
unhygienic conditions. 

The ~cial side of village life should be developed. In Europe the club 
system IS very useful. These may be started and promoted in villages in the 
Punjab also. 

(b) Economic surveys should be conducted. The Board of Economic In
quiry is doing usefur work in this direction. Its functions should be 
enlarged. 

Oral Evidence. 

43,028. The Chairman: l\:[r. Shiv Dev Singh, you are an Honorary 
Magistrate of Siranwali in the District of SialkotP-Yes. 

43,029. You have provided us with a note of the evidence that you wish 
to give; may we ask you some questions on that, or are there any additions 
or corrections that you wish to makeP-No. 

43,030. I observe from your note that you attach importance to literature 
as a means of spreading information aboJl.t improved agricultureP-Yes. 

43,031. You rightly point out that illiteracy is a bar to the full usefulness 
of that means of disseminating information P-Certainly it is; it is at the 
bottom of everything; that bar should be removed. 

43,032. Is it your experience that a few men who are literate in a village 
will read out literature provided to their neighbours who are not so fortu
nate P-Yes, there are very few people who are literate among the agricul
tural classes; it is difficult to adopt any improved methods unless that diffi
culty is removed; they stick to the old methods. 

43,033. Perhaps they are right to stick to their old methods until they are 
certain that the new methods are better than the old ?-Quite so. 

43,034. Have vou taken any active interest in the co-operative movement P 
--,Yes, I am Pr;sident of a Central Bank, but, as my tehsil is now attached 
to this part of the district, I shall relinquish that position. 

43,035. Is the movement active and progressive in your DistrictP-Yes, it 
is most satisfactory. 

43 036. Have you reason to hope that it may extend to an important 
exte~t in the future P-Yes, I certainly do; there is great scope for its 
extension; it has done a lot of good to the agriculturists; it is the sole means 
of financing them. 

43,037. But I see from your 'remarks on page 385 of your n~te tha.t you 
are of the opinioq that land mortgage banks should be orgamsed for the 
provision of long term creditP-Yes. 

43,038. Oan you a.ccount at all for. the fact that the Governm~nt sys~m 
of taccavi is not very popularP-It IS largely due to the delay m gettmg 
the taccavi through the tehsil staff; by the time they give the money it is 
no use; my idea is to give it through the co-operative societies. 

43,039. To give taccavi loans through the Central BonksP-Yes. 
43 040. The Commission has been told that on the whole the co-operativ8 

credit societies have not had t.he effect of reducing the rate of interest 

Mr. Shiv Dev Singh. 
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demanded by moneylenders; do you agree with thatP-The moneylenders' 
profession has gone to a great extent; wealthy moneylenders are reduced to 
poverty. 

• 43,041. Have they invested .their capital to any extent in the co-operative 
movementP-Yes, they have; they know that the Uloney is absolutely safe; 
and there is no trouble in getting it back as there as when they lend it to. 
cultivators and have to go to a Civil Court. One big moneylender haS 
Invested nearly Rs.30,000 in .the ~perative movement. 

43,042~ Are you a landholder yourself P-Yes,. I am a landlord; I do not 
farm myself; I lease out the. land to tenants; I .supervise myself; I do not 
employ a middleman, and the tenants are contented and get a good' margin 
of profit. . 

43,043. Have you any oo-opera.tive societies for better farming in YOlil' 
districtP-¥es, I think there is one. ' 

43,044. But you are not 'familiar with its workingP-No, it is· too far 
from where I am. 

43,045. I see on page 387 that you hpld that the CivlI Veterinary 'Depart
ment should be independent 'of the Agricultural DEipartmentP-YeI!. 

43,046. What causes you to take' that viewP~I think it 'would ·be:more 
eatisfactory to place it in a. separate department. 

43,047. Are you not satisfied with the way in which the Civil Veterinary 
Department is being conducted at.this moinentP-No. . ! 

43,048. What complaints have youP-No special complaints, but I do not 
think it is working satisfactorily. 

43,049. You say the system' by which' the veterinary dispensaries ar~ 
under the District Boards is not working well?-No, I do not'think it i:s .. 

43,050. What wo~ld you suggest as an alternative system 'of administra;. 
tionP-The department must be directly under the cOntrol of the, Veterinary 
Department. 

43,051. You would like to see them taken away from thiDistrict Boards? 
-¥es. 

43,052. Would not that be something of a retrograde step? Is it not the 
poliCJi of Government to !lncourage control by the. local authority. of these 
institutionsP-Yes, perhaps to a certain extent that is so, but for the 
efficien~ working of the veterinary dispensaries. I think it would be better 
to put them directly under the control of the Veterinary Department. 

43,053. The demand for inoculation is increaeingP-Yes, I tI!.ink it is. 
43,054. The prejudice is being removedi'-Yes, but there is not enough 

serum. 
43,055. Broadly speaking, what is the condition of the working cattle in 

your districtP-Fairly good, I think. ' 
43,056. Do they suffer from shortage of fodder at particular seasolls?

Sometimes there is shortage of fodder. 
43,057. Have you studied this system of preserving fodder by means ·of a 

pit, making silage?-No. We have good pasture grounds; we have grass 
and fodder crops. 

43,058. ¥our months of shortage are November, December and JanuaryP 
-Yea, those three months. 

43,059. Have you any suggestions to make for remedying that shortage? 
-I have no suggestion but that of storing in good seasoDS; wheat straw 
can be stored. 

43,060. Is it stored as straw, and then cut for bhusa when it is taken out 
of the stack P-Yas. Some people buy it for speculative purposes and sell it 
when it is dearer. 
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43,061. Are lectures given in, the district with which you are familiar p
I do not think they are given yet, but they ought to be given. 

43,062. Do you think they would become popularP-Yes, there is no doubt 
they would; that is the only way of approaching the people . 
. 43,063. Has the practice of agriculture changed at all within your recol

lectionP Is there any improvement in the systemP-Yes, there is some 
improvement. 

43,064. Do you think that the average cultivator has confidence ill the 
recommendations of the Agricultural DepartmentP-Yes; they have to some 
e:xrtent where they see it being pradically done before their eyes. 

43,065. Is your localiity a canal irrigated area?-Yes; there is a khant 
channel where they only get one crop; where there is perennial irrigation, 
they get two crops. 

43,066. Are ihere any tube wells in tha neighbourhoodP-No. 
43,067. Are there any ordinary wellsP-Yes; in my village there are 22 

wells; the rabi crop is genllrally grown on that land by lift irrigation. 
43,068. Are these wells irrigating land which is also commanded by a 

cana.! P-No, canal irrigated land is separate from this. 
43,069. I thought perhaps well-water was supplementing water at a time 

when the canal-,carried water was not availableP-No, that is not possible, 
because rice wants a lot of water and only the cana.! can supply that water. 

43,070. You say with confidence that the co-operative credit movement in 
your district has substantially improved the economic position of the culti
vatorP-Yes, I am certain it has. 

43,071. Has it eased the load of debt?-Yes, many people have redeemed 
their mortgaged lands and have become very prosperous; they are now free 
from the moneylenders. 

43,072. Have many societies failed in your district to your knowledgeP
I think very few. 

43,073. So that the movement and the principles of co-operation carry a 
good name in that districtP-,-Yes, a very good name indeed. 

43,074. Are there many criticR?-Yes, of course there are those who are 
hit by it. 

43,075. The moneylenders?-Yes, they are the only ones. 
43,076. That is human natureP-Yes. But it is a great thing for the 

agriculturists. 
43,071. Are there any other criticsP-I do not know. 
43,078.' Do many of the more conservative cultivators stand out agains~ 

.joining the co-operative societyP-Yes, of course; the moneylenders are the 
only people who are opposed to co-operation. 

4a,079. What type, of primary society do you favour: a SlI1all primary 
society of say 50 members or a large one of 200?-They are both good. 

43,080. You think there is room for bothP-Yes. 
43,081. P7'olessor Gangu.lee: You do not farm your own land?-No, I do 

not; I lease it to tenants for farming. 
43,082. Can you tell us whether the educated landowners of youI' district 

are disinclined to farm their own landP-No, they are not disinclined, pro
vided there' is a profit, if some expert from the Agricultural Department 
shows them how to cultivate the land so as to make a profit out of it. 

43,083. That is the only thing you wantP-Yes. 
43,084. With proper guidance, the landowners. of your district would farm 

their own 18dldP-Certainly. I would da it myself. 
Mr. Shiv De'U Singh. 
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43,085. Bave you asked for the assistance of the depart:rn,entP-No. 
43,086. From where do the cultivators of the district obtain tbe seed 

they require ?-There are certain stores, but more societies are ,required 
for storing I166ds. 

43,087. Are these stores maintained by GovernmentP-Yes, by the 
Agricultural Department. 

43,088. Do you know where your own tenants get their seed fromP
They generally use the seed they grow on their own fields. 

43,089. They do not obtain seed from Government stores P-Sometimes; 
but this year they did not. 

43,090. I understand that in your district you depend chiefly, on well 
irrigation P-Yes. 

43,091. What water-lifting arrangements have youP' The Persia~ wheelP 
-Yf6, worked by a bullock. 

43,092. Can you suggest any practical methods· by which Government 
might encourage the sinking of new wells?-Government could give tacca'IJi 
for it; that is the only way. 

43,093. Is cattle-breeding by itself a profitable business proposition p
In our district we do not breed cattle for sale. 

43,094. No one has taken to cattle-breeding as a professionP-No. 
43,095. Is there a co-operative cattle-breeding societyP-I do not 

·remember. 
43,096. On page 384 you refer to adult education, and you say no non

official agency exists in this Province. Can you explain why that is?
No one has taken the matter up. 

43,097. Bave Disi;rict Boards taken any interest in it?-I do not know. 
43,098. You suggest that cattle dealers give cattle on credit. Is that a 

common practiceP-Yes. 
43,099. Bow do they realise their nioneyP-When the crop is ready the 

people pay them- from the sale of the produce of their land. 
43~lOO. What happens if the anima.! dies P-They have to pay just the 

same, and they often find it difficult to' dq it. 
43,101. Do they execute any bond ?-Yes, there is a. regular' bond, Some

times they are sued in court. 

43,102. You seem to suggest there is no long-term credit system in your 
district as yetP-That is so. 

43,103. Bow do the cultivators, obtain long-term loans?-They have to go 
to the ordinary moneylender; but I think the mortgage banks which are 
now being considered will, advance long-term loans. 

43,104. Is there any subsidiary industry in your district to which the 
people might turn?-No. 

43,105. Mr. Kamat: Bave you' heard of the activities for the welfare of 
the agriculturist carried on in the Gurgaon district by Mr. BrayneP
No. 

43,106. Suppose a reduction in the land revenue assessment were given 
to the agriculturist, would that encourage to a considerable extent the 
planting of trees for fuel and other purposesP-Yes. 

43,107. Similarly, would it also encourage the enclosure of pasturesP
Yes. 

43,108. Do you think that would be a very good .scheme?-Yes. 
43,109. You support both those ideasP-Yes. 
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43,110. Have you anything to suggest as supplementary occupations for 
the agriculturist P-No. 

43,111. What ab~utrope-ma.king, basket-making and toy-maki~gP-The 
agriculturists cannon take up theee things unless there is someone to guide 
them and show them what to do. If 80me department took the matter up, 
something might be done. . 

43,112. No guidance is ibeing given at presentP-That is so. If it is 
given, it will be followed. 

4.'1,113. At present it is no man's business to interest himself in these 
things ?-That is so. 

43,114. No department is looking after itP-That is 80. 
43,115. Do you think the time has come when the Local Government 

should appoint an officer to take up this matter in earnestP-Yes. 
43,116. It should be carried beyond the talking stageP-Yes. 
43,111. Mr. Roberts: Do not the villagers do rope-making? Do they not 

make their own. ropesP-Yes, for their own use, but not to & large extent. 
43,118. You mention mohwa cake as having given good results. Can 

you give us any specific information about that.?-No . 
. 43,119. Have you tried it yourselfP-No. 

43,120. What made you say it had given good resultsP-I have heard from 
people who have tried it that it is useful. 

43,120A. Wihat has your education been? Rave you been to college?-~o. 
I was educated privately . 
. 43,121. You learned English at homeP-Yes, and I imprOVed my educa.
tion by private study. 

43,122. Did you answer this Questionnaire yourselfP-Yes. I am fond of 
readil1g and writing in English. 

43,123. Mr. Barron: How long have you been an Honorary MagistrateI' 
-About twenty years. 

43,124. How much land have.you P-6,OOO acres, in different places. 

43,124A. Mostly in the Sialkot dietrictP-Yes. 
43,125. Do you cultivate the land through tenantsP-Yes. 
4.'1,126. Tenants a,t will or occupancy tenants?-Tenants at will. 
43,121. Paying bataiP-Yes, and on the direct system. 
43,128. }>laying a ca.sh rsnH-Yes, and also grain. 
43,11Z9. Have you ever applied to the Agricultural Department for ad"ice 

about the working of your landP---No. 
(The witness withdrew.) 

Mr. GHULAM HASAN KHAN, Hon. Secretary, The Mianwali 
Central Co-operative Bank, Ltd., Mianwali.: 

Replies to the Questionnaire. 
QUESTION 5.-FINANOB.-(a) Agricultural operations can best be financed 

through co-operative societies. This system engenders the habit of thrift 
and self-help among the agriculturists and there is the further adv·antage 
of control over the use of the loan by the borrower, i.e., there is alwaya 
a supervising institution to see whether the borrower has employed the 
loan for a productive purpose or not. Current agricultural expenses 
requiring small sums of money can be financed through primary village 
societies and big enterprises through c!H>perati\'e land mortgage banks. 

Mr. GMIUzm Hasan Khan. 



393 

,Short-term credit can be ~asily met through primary ,co-ope~ativ,e societies, 
nnanced, in their turn, by central co-operative banks. l'he latter institu
tiona have become sufficiently established in this Provinc~ ,and pOSS8S& enough 
funds to meet the present requirements. 

As regards the provision of long-terms credit to cultiva.tors, ' t1ie best means 
ie, as stated above, through the co-operative J.a.D.d, mortgage ba.iJ.ks, liut the 
difficulty' exper,ianced in such banks now in existence iethat, for their funds, 
they solely depend on Government loans. There 'is rio other regular' and 
independent source of finance. As these banks have'to adva.nce 'long-term 
loans of considerable amount, ordinary fixed deposits by individuals; which 
are generally for one year, cannot be reasonably accepted 'by these banks. 
Some definite scheme for placing the finances of these institutions on a 
more secure baais must be evolved. I would suggest two methods: 

1. '1'he major' portion of the Government taccavi grani< should. be advanced 
to these banks. It will also tend to enable these banks to lower' their 
rate of interest; 

2. The issue of debentures. But this method can succeed only if the 
Government guarantees such loans. " , 

(b) The present Governmen~ system of taccavi is denuded of much~ its 
,benefit by the system of red tape-ism one has to encounter before getting 
& loan and similarly at the time of its repaymerut the same hardships, are 
to be endured. Generally, many deserving and modest people can never 
expect to succeed in getting a loan. The major portion of the loan is 
grabbed by quite undeserving people. 

I would suggest that taccavi loans should not be advanced through the 
revenue authorities of a district. All provincial taccavi grants should be 
placed at the disposal of the Registrar, ~perative Societies, who should, 
in his turn, apportion it to each district I8.nd advance it through the central, 
co-operative and land mortgage banks. ' 

QUESTION 6.-AGRICULTURAL 'INDBBTEDNEss.-(a) (i) In my opinion the 
main causes of borrowing are:-

1. Uncertainty of crops; seasonal disasters and limitless fragmenta
tion of holdings. 

2. Cattle mortality. 
3. I~cestral ,debt and the methods and malpractices' of the indigenous 

moneylender. 
4. Habits of thriftlessness, improvidence and lack of forethought. For 

this even the moneylender is responsible to some extent.. 
5. Lack of cottage industries to keep the agriculturist husy during 

daya of lei81U'8. 
6. Extravagant expenditure on death and marriage ceremonies. 
7. Litigation. 

(ii) The main sources of credit are:-
1. Individual moneylender, which again may be described under two 

separate heads, the agriculturist moneylender and the non-agriculturist 
moneylender. ' 

2. Co-operative societies. 
3. Government taccav'i loans. 
4. Joint Stock Banks. 

{iii) l'he reasons preventing repayment are:-
1. The presence of more than one source of credit at the disposal 

of an agriculturist, viz., local 8owcaT8, co-operative societies, taccavi 
loans, &C. 

2. Failure of crops • 
.3. Ancestral debt. payahle to local moneylenders, coupled with the 

malpractices and unscrupulous tactics of the latter. 
4. Habits of extravagance and llwk of forethought. 
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5. The present system of law relating to execution of decrees for 
money. 

(b) 1. -Greater spread" of the co-operative movement. 
2. Insolvency should be made "easier for an agricultural debtor. AL 

present, although· a debtor is groaning under debt and has absolutely no 
~rospect of be~ng able to ex,tri,cate hi,mself from the burden except through 
msolvency, still the doors of t.he msolvency court are closed for him, 
because his assets in land are more than his liabilities. It is not taken 
into account whether his inoome from those lands, net or gross, for an 
average of ten years can be sufficient .to liquidate his debts. The insolvency 
"law should be amended in so much as the assets of a.n agriculturist debtor 
'Who applies for insolvency should be calculated by the <total of his ten 
years' net income from his lands and not from the market value of the 
lands. . 

For the more backward districts of the Western Punjab where the 
agriculturists are hopelessly involved in debt, a special Insolvency Commis. 
sion should be appointed. This Commission may, after inquiry, compulsorily 
adjudge a debtor as insolvent. 

S. Some special enaotment should be passed for the purpose of preventing 
the accumulation of interest for long periods and fixing a maximum rate 
of interest. 'l'he present Usurious Loans Act of 1918 has proved insufficient 
to attain the object for "which it was passed. Generally the courts seldom 
apply its provisions and, even when it is applied, it tends very little to 
ameliorate the condition of the debtor. It would be better if this .Act 
were repealed and, in its stead, a special enactment applicable throughout 
British India were passed containing, besides the provisions of the Usurious 
Loans Act, other provisions also to the effect that no creditor should be 
entitled to recover interest exceeding the principal amount originally 
lent. 

4. Special enactments should be passed compelling a moneylender to 
keep regular and standard account-books and to also keep the borrowers 
regularly posted of every transaction, to supply the latter with copies of 
their a.ccounts and also to Bend them half yearly balance sheets, &C. 

5. Last bui: not least, I would suggest that the !»-Operative land IlWrtgage 
banks should be enoouraged as far as possible to undertake redemption 
of mortgages, liquidation of old ancestral debts, and the improvement of 
land. The Government should lend these banks money at a low rate of 
interest. Also the 'Government should provide these banks with facilities 
for the inspection of revenue records and obtaining copies of them, and 
should" make it incumbent on the revenue officials to g~v~ them all possible 
help and information. 

{c) ~Jeasure~ like the Punjab AlienatioI( of Land Act should be ena.cted 
in ('very Province. 

In my opinion it would not be advisable to restriot or control further 
the credit of cultivators, The Punjab Alienation of Land Act' provides 
sufficient restriction and has been serving a most useful purpose. To place 
a restriction greater than what this Act provides will be harmful to the 
interests of the cultivator. Moreover, I would sugge.st that practices to 
circumvent the provisions of the Land Alienation Act be made penal. The 
law of Benami should be amended so as not to leave any loophole for 
frustrating the object of the Act. 

Non-terminable mortgages should be prohibited. A maximum period of 
twenty years should be fixed for all mortgages. 

QUESTION 7.-FRAGMENTATIO~ OF HOLDINGs.-(a) 1. It should be fixed by 
law thllit at the time of sub-division of a holding a minimum area standard 
should be opsel'l'ed for every field, . 

2. Consolidation of holdings should be taken in hand by the Government 
through the Co""perative lJepnrtment, assisted by able .and experienced 
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I'e,'enue officers, and special and adequate grants sholl.ld be sanctioned for 
thi& purpose. . . 

l h) The chief ob.stacles in the wav are:-
1. Difference in the qualitv ~f soils. 
'fhis can be overcome by ~dopti.ng· different valuations for each kind 

01 soil. I-toughly, soils may be divided into three or £Our qualities. 
lIoreover, practically it depends upon the cultiv;ator hi!llllelf to improve 
an inferior soil. By adoption of more· scientific methods of agriculture 
inferior soils can be improved. 

2. }'oolieh sentiments of the zamindars. 
By the steady spread of education this obstacle will soon lose its 

force. Propaganda on right and judicious lines can ·also do much in 
this direction. 

3. Presence of minors, persons suffering under a legal .disability, 
widows with life interest, emigrants, &c. 

'I'his ob.stacle can be removed very easily by special legislation. 
(c) Yes. Special legislation is most necessary. As I have mentioned 

above, the consolidation work can best be done through Consolidation 
>of Holdings Co-operative Societies, and if two-thirds of the owners ofa 
village consent to consolidation, the remaining one-third should be com
pelled through legislation to accept the decision of the majority. Moreover, 
if a member is aggrieved by any decision of the society, he can have. the 
benefit of arbitration. He will be saved the ruinous expense, trouble a.nd 
waste of time which a regular civil suit involves. 

QuESTION B.-IRRIGATIoN.-(a) (i) The scheme of the Sind Sagar Canal 
for the Sind Sagar Doab,' comprising the districts of Mianwali, Shahpore, 
Jhang and lIuzzaffargarh has hung firee for a very longtime. By the 
opening of this canal (perennial), immense waste and barren tracts of the 
above mentioned four districts will be turned into very rich and fertile 
lands and a great deal of the poverty and suffering of the people of the 
territory concerned will be ameliorated. 

2. There is a non-perennial canal, called the Nammal Canal, in the 
lIianwali Tehsil of the Mianwali district. As it exists at present, being 
$olely dependent on the rainfall which is very scanty in this part of the 
-co'Wtry, its advantages are of a very precarions nature. This canal can 
be made into a perennial one by connecting the waters of the Uchhali 
Lake, situated a. few miles distant, to those of the Nammal Lake. The 
Uchhali lake is of huge dimensions and is said to possess sufficient sourOOB 
of percolation to render the utility of the Nammal Canal of a more secure 
nature, to extend its influence to a much wider area of land, almost two
thirds of the ThaI ilaqa of the Mianwali tehsil. 

As regards the first-mentioned scheme no apparent' reason can be given 
for not carrying it out except unwillingness of the Government. It is 
possible that the area called the ThaI Kalan, situated in the Bhakkar 
tehsil of the Mianwali district, may be uncommandable, !Jut that area 
is almost negligible when compared with the area. which can be commanded 
by such a canal. It waS even proposed to the Government that if the 
Government was not prepared to launch this scheme, there were persons 
of capital and enterprise ready to form a company and undertake it., 
provided the Government annulled the Sind Sagar Canal Act. But the 
Government did not consent to this even. 

As regards the second scheme, there is no insuperable obstacle in the 
way. Of course the Uchhali Lake is situated in the mountains and some 
miles of mountainous country intervene between the Uchhali and the 
'Xammal Lakes. Yet several engineers who have seen the spot are unani
mously of opinion that this scheme can .be accom~lished easily because 
the Uchhali Lake is situated on a conslderably hlgher level than the 
~ ammal Lake. 



'-396 

"'QUEST.lON 22.~Oo-oPERA1'ION.-(a) (i) 1. The GoY-ernment should give morEt 
grants to the co-operative movement. . 

2. Government tacCC/lVi grants, Should be placed at the disposal of the 
Registrar, Co-operative Societies. ' ' 

,3. Land mortgage banks should be encouraged and their, finances should 
be placed on a securer basis. ' 

4. Laws making the execution of awards easier should btl passed. The 
co-operative societies should be allowed to get 'their 'awards executed through 
magistrates as fines, or through the civil courts as arrears of land revenue. 

o. If the awards of co-operative societies in general be not made recover
able as arrears of land revenue, at least this should be allowed for tha 
awards of the land mortgage banks. It is most necessary for the workIng 

-and safety of these banks. , 
6. Oo-operative societies should be given special representation in the 

Councils. 
7_ The present Sub-Inspector staff of the societies is not up to the mark. 

It is a clog on the progress of the movement on right lines. The nOIl
official agency, i.e., the Punjab Co-operative Union has not got funds 
enough either to aJ;Ueliorate the lot of the present staff or to engage better 
staff in future on better terms of pay. The sub-inspector is the root in 
the tree of co-operation and his unability or unfitness more than counter
balances the zeal and ability of the superior staff. The Government shoull 
grant a handsome annual sum to the Punjab Co-operative Union in order 
to enable it to engage better qualified sub-inspectors. 

, 8. Up to this time the Government has issued only advisory orders for the 
local bodies to invest their funds with the co-operative banks. These 
orders should be made mandatory. The local bodies will lose nothing by 
such orders, as co-operative banks allow a higher rate of interest than 
all other institutions. 

9. The Government should give the stamp vending business to co-opera
ti ve societies. 
, (ii) 1. Local bodies should give regular grants to co-operative institutions 

in cases where the work of ·both is for the same purpose. For example, 
the District Boards should give grants to educational co-operative ,societi961, 
and the Municipalities -to urban educational societies, and similarly. 

2. District Boards should co-operate with this department in a fuller 
manner. 

(b) Credit societies have done a lot of good. These are steadily growing 
in popularity. But they are fighting a deep-rooted and long-standing evil, 
and unless the rural masses get more educated and the subordinate 
co-operative field staff, i.e., the Sub-Inspectors, are improved, it will be 
very difficult and will take a very long time to achieve the full meaSIlN 
of benefit from this form of co-operation. 
, Another fact which needs attention regarding this point is that at present 

:the central financing institutions can lend money to the credit societies at 
the minimum rate of 9 per cent. per annum. The societies in -their turn 
lend to their members at 121 per cent. per annum, which' is rather a 
high rate of interest. Bome means should be taken to lower this rate. 

(v) The work taken in hand by these societies is one of tne most 
beneficial. Now it has been established beyond any measure of dOUbt 
that this work can be done most successfully by the co-operative societies. 
But ,a picked staff is needed for the purpose. 
, (c) Yes. Legislation should be introduced in order to compel the un, 
willing minority to join for the common benefit of all. 
, (d) Yes. These have achieved their object to a great extent, but not 
fully. Some forms of societies have proved quite unsuCCBl3l3ful, e.g~, 
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oo-operative supply stores. There are other forms of societies which are 
sti~ i!l the experimental stage, e.g., cattle-farming societies; better-living 
socletU!8j better-farming societies, &c., and no opinion can be given about 
these at this stage. 

Oral Examination. 

43,130. Ths Chairmwn: Mr. Ghulam Hasan Khau, you are Honorary 
Secretary of the Mianwali Central Co-operative BankP-Yes. 

43,131. We have a note of your evidence. Is there anything you wish 
to add at this stage, or may we ask you some questions?-I have nothing 
to add. 

43,132. You point out on the first page of your note that there is need 
for the provision of long-term credit, and you suggest that the land mort
gage ba.nk system might be extended?-Yes. 

43,133. You go on to point out that one of the difficulties in starting 
such banks is the fact that they have no regular and independent SQurce 
of finance other than Government?-Yes. There is one other source; they 
are financed by the Punjab Co-operative Union. They are now being 
financed in addition by money got· from selling the debentures of the 
Punjab Provincial Bank. 

43,134. If the public were educated up to the idea of lending money 
on the collective security of a group of mortgages, would not that difficulty 
be very largely removedP-1 do not think the public will be ready to 
advance their money through this system at this stage. They want a 
Government guarantee. 

43,135. They wa.nt the security of a particular mortgage?-Yes. If 
Government were to guarantee the debentures any amount of money could 
be raised. 

43,136. If Government guaranteed the interest on the debentures?-Yes. 
43,137. Mr. Ca!ve·rt: You are speaking of a rather backward district 1'

Yes" I I come from Mianwali. 
43,138. Ths Chairman: On page 393 of your note you deal with taccavi 

loans, and you say the present Government system of taccavi is denuded 
of much of its benefit by the system of red-tapeism. Are you sure there 
are unnecessary formalitiesP-There are too many formalities as well as 
too much delay, a.nd, moreover, if a man applies for Rs.50 he gets Rs.35 
or Rs.40 only; he has to tip somebody. 

43,139. The red tape costs money, as well as causing delayP-Yes. The 
greatest defect is that the greater part of the money is obtained by 
undeserving people. 

43,140. One might call it wastage by seepage and evaporation between 
the head-waters and tIle tail of the systemP-Yes. I know of cases (there 
are many) where a landlord has got anything from Rs.2,OOO to Rs.3,OOO 
in the name of his tenants. The tenants did not get a single anna; the 
landlord got it all. 

43,141. Is the co-operative movement making headway in your district? 
-Very much. 

43,142. For how long has it been firmly established i!l. that district 1'
It was started in 1919 and it is now in a very strong posItIon. 

43,143. With how many primary credit societies is your bank dealing? 
-350. 

43,144. Are most of them healthyP-Yes. 
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43,145. Are there many failures?-Up to now no society has failed but. 
there are some on the yerge of failure. ' 

43,146. Can you attribute their impending failure to any particular 
cause?-Yes. The people in the Bhakkar tehsil, where most of the trouble 
occurs, ue very backward in every respect; moreover the moneylender 
is very strong in thlllt part of the world. ' , 

a3,147. Why is it the societies do not prosper? Is it beq;tuse members 
'are unpunctual in their repaymentsP-To a great extent, yes. 

43,148. But you !hope that, with patience and good administration, it 
may be possible to educate your co-operative public in the backward 
districts and 80 bring theee societies to a better conditionP-Oertainly. 

43,149. What exactly have you in mind when on page 394 you suggest 
that one cause of trouble is "the present system of law relating to 
execution of decrees for money" P-Now, specially in our Province, a 
ruling has been passed by the High Court which enables the decree-holder 
to have the judgment-debtor sent to the civil jail in the first instance 
without applying for other remedies which are open to him; therefore, 
the decree-holders have been taking advantage of this ruling most vindictively 
and agriculturists are being sent to the civil jail, especially at the time 
of sowing or reaping the crops. 

43,150. You next make a proposal that insolvency ehould be made easier 
for the agricultural debtor and thlllt his net income should be taken as 
the measure rather than tlJ.e total value of his assets?-Yes; I was thinking 
of the special circumstances of my own Province because the Land Aliena
tion Act applies in this Province and a man cannot sell hie property. There 
is no open market for the property. The market price of the land should 
be taken into account at the time of calculating the assets, for, suppose 
a man has got land, the market value of which is Rs.I0,000, and he has 
got a debt of &.5,000, he cannot liquidate his debt from the net income 
from his land. If he applies for insolvency, though he has a debt of 
Rs.o,OOO, the judge will say that his assets are more than his liabilities, 
and therefore he will not be declared insolvent, as the law stands at 
present. 

43,151. Has he borrowed on the security of his landP-iBut his creditors 
ue not willing to take that, because it is not compulsory for the creditors 
to take the land on mortgage. 

43,152. Mr. Oalvert: Your point is that under the Land Alienation Act 
agricultural land cannot be sold in execution of a decreeP-Yes. 

43,153. And if he mortgages it to another moneylender, that will only 
be for twenty yearsP-Yell. 

43,154. The Cl.air1llwn: In your view, has the Punjab Alienation of 
Land Act proved a successP-It has not proved a complete success. 

43,155. Would you like to see it repealedP-Oertainly not; there are 
("ertain loop-holes, ·no doubt. 

43,156. There are still loop-holes, and you want to stop the loop-holes? 
-Ye~. 

4:l157. In your view, would public opinion support a proposal to enforce 
cons~lidation of fragmented holdings against a one-third minorityP-I was 
no~ thinking there of my own district, because in my district the holdings 
are large enough j but generally in the central Punjab, where the holdings 
are sub-divided to a very small size, it will be a good measure. 

43158. You Bav in your district the holdings ue still comparatively 
lug~ in extent .• How long has the land been cultivated there? Is there 
any record ?-The land there can be divided into two portions: one is 
called the" 7cutcha ila7ca," which is the hasin of the river Indus and wbich 
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depends on the annual floods of the river; it is cultivated from the old, 
times .. The other is know.n as the" thai ilaka," whioh is a sandy tract, 
and whIch wholly depends on rainfall; there the cultivation has begun only 
during the last 25 or 30 years. 

43,159. In the case of the "kutcha ilaka," are the holdings stilf fairly 
large in t-hat tractP-Yes. 

43,160. It is a matter of density of population, I supposeP-Yes, the 
population is scarce there. 

43,161. But are there indications that fragmentation will come about?
Yes; it may be within the next 10 or 15 years. 

43,162. If I asked one of the cultivators in your district whether he had 
heard of the Agricultural Department, what would be his answer, do you 
think P-His answer will be that -he does not know whether the Agricultural 
Department exists 'Or not, because the department has only started its 
activities in our district about a year or two ago. 

43,163. So tha.t they are just making a beginning in your district?
Yes. 

43,164. There is no perennial irrigation in your district, is there?.;-No. 
43,165. Are there any tube wellsP-One of the local meIl! got one dtll~ :md 

it failed; another was dug by the District Board and it also failed. 
43,166. So that it looks as though there was no supply of water in the sub

soil P-I do not know the causes of the failure. 
43,167. How far down did they go, do you happen to know?-No. One was 

on the bank of the river Indus, and there the level ot"'the water is not very 
deep. But the bther was in the • thal ilaka,' and it might have gone to 
\/50 or 300 feet. 

43,168. They both definitely failedP-Yes. 
43,169. On page 396 of your note you say: "The present sub-inspectors' 

staff of the societies is not up to the mark. It is a clog on the progress of 
the movement on right lines." Will you tell the Commission quite frankly 
what your complaint may be about the sub-inspectors' staffP-The fact is 
that the present staff, the majority of 1;hem at any rate, do not know fully 
the Meaning of co-operation. 

43,170. They have not been sufficiently well educated in co-operation P
Yes; they get their 1;raining for one month in the regular classes and then 
they are sent to the Inspectors to do field work. 

43,171. They get one month's intensive training and they are put on the 
field to. work with the InspectorsP-Yes. 

43,172. You do not think it is su1licient?-No, it is not su1licient. More
over, their education is below the standard. Till now ouly matriculates or 
people below the standard have been taken into this service. I want them 
to be people who have passed the Intermediate examination at least. 

43,173. Would they cost you more ?-Yes . 
. 43,174. But you think that would be worth while?-Yes. Only the inspect
ing staff of this department is all that can be desired; but these sub
inspectors are not quite fit. 

43,175. In your district, in the credit primary society that you know of, 
does the suh-inspector attend at times when members are applying for .loans? 
Do you see him very often in the room when the members are applymg for 
10ansP-At that time I do not think the sub-inspector is present, 

43,176'. It follows that you do not think the s~b-inspector will. be in a 
position to make any improper charges on the apphcant before he wI.ll recom
mend the 10anP-No; there are- some stray cases when the sub-lDspector 
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recommends an application after charging some fee; but such cases are very 
fu~. '-

43,177. You are not thinking of that when you make this complaint?-No. 
. 43,178. ~t ~s just a matter o~ men not being quite as efficient or as well up 
In the prInCIples of co-operatIon as you could wish?-Yes. .Moreover, if a 
bette!!' educated man is taken in, certainly his moral notions will also be 
better. /1 

4,179. Do the sub-inspectors improve as they gather experience?-They 
may; but there is very little scope for improvement in a man who has ~. 
up to the vernacular middle standard or up to the 9th or 10th class. 

43,181. On page 396 you say: "District Boards should co-Operate with this 
department in a fuller manner." Is that the Co-operative DepartmentP
Yes. 

43,182. What exactly are you thinking of P-At present the District 
Boards, at least many of them, have not realised that the work of t·he C0-
operative Department covers much of the work which is entrusted to 1;h9 
care of the District Boards. 

43,183, Your suggestion is that District Boards might work in with the 
co-operative societies, that the local authority might combine with the co
operative organisation ?-I do not mean that they shouild be amalgamated 
with the Co-operative Department; they ought to be separate. 

43,184. Sir Henry Lawrence: On page 394, paragraph 4, you suggest that 
special enactments may be passed compelling a moneylender to keep regol&l' 
and standard account- books. Have you seen the law that was put before 
the Council towards that endP-Yes. 

43,185. Was that enactment passed by the Council?-It was passed by the 
G>uncil but rejected by the Government. 

43,186. On what ground was it rejected, do you know?-The Government 
said that it was defective in some respects, and that they would put in a 
new Bill on the lines on which the Government thought it proper that such 
a Bill should be passed. . 

43,187. Is that. Bill.bl!ing prepared nowP-I have no information about 
that. 

43,188. Is there a general feeling that sOmething should be done to enforce 
regular acoount keeping P-Yes. 

43,189. Sir Thoflla& Middleton: Have you got a Co-operative Land Mort
.gage Bank in your District?-Yes. 

43,190. Can you tell me whether it is doing much business?-It waR btarted 
.in June, 1924, and up to this time it has advanced about Rs.80,OOO, and 
.about 2,500 acres of land have been redeemed; but I do not consider that to 
be much business. 

43 191. In view, I suppose, of the enormous amount of debt on the land P 
-y~s' because before this Bank was opened I got some enquiries ruade 
throu~h the Deputy Commissioner of th~ Dis~ict, and it.was discov~red. that 
about eighty lakhs of mortgage debt eXISted In two tehsils of the dIstrIct. 

43,192. So that the proportion hitherto redeemed by your Bank is very 
small?-Yes. 

43,193. What prospect do you see of expanding the work of the bank 
l'apidly?-In the Bhakkar tehsiZ there is not .much prospect, because most 
of the land is mortgaged to the moneylenders; 1£ an appeal goes to the HIgh 
-COurt and if there is no decision on the point for five years the land cannot 
be redeemed, because there are heavy rates of interest in kind, and without 
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going to the civil court the mortgagee will not accept any amount less than 
the original amount fixed. . 

43,194. Up to what percentage of the value do you advance on mortgage? 
-Fifteen times the net profits. 

43,195. A great deal of the land in your district will be mortgaged to a 
much heavier extent than that ?-I do not think so, because the value of 
land in our district rose about fifteen years ago, and the older mortgages are 
for smaLl amounts as compared with the price of the land. Let me illustrate 
my point; about 5,000 kanab of land are mortgaged for Rs.14,000, and the 
present market value of land of that quality would be Rs.35 per kanal. 

43,196. I understood that the difficulty in many parts of the Punjab was 
that the original mortgage, plus the accumulated interest, much exceeded 
the value of the subject ?-That may be the case in Central Punjab, but in 
our Disllrict it is not so. In recent; mortgages, when there was a boom and 
the prioe of the land rose very high, the original mortgage plus the interest 
might have exceeded the value of the subject, Many applications were made, 
but they were ultimately rejected. . 

43,197. Your district seems to be a very suitable one for Land Mortgage 
Banks to take up work inP-Yes. 

43,198. Mr. Barro",: Are you a zamindar·?-Yes. 
43,199. How much land do you ownP-About 207 ka1!.als. I am not much 

of a zamindar myself, because my father is alive, and the land that I have 
is self-acqqired. 

43,200. Have you any profession?-I am a lawyer. 
43,200A. A B.A., LL.B. P-Yes. 
43,201. Do you practise as a lawyer P-Yes. 
43,202. As well as carryon the work of Honorary Secretary of the Central 

Bank?-Yes; I am also the Honorary Secretary of the Co-operative Mortgage 
Bank. 

43,203. Sir James ,,'UacKefl,fl,a: What is the capital of your Central Bank? 
-It is about five lakhs now. 

43,204. How much in deposits have you from individualsP--'-About 
Rs.2,ob,000. 

43,205. Is that from the people of your neighbourhood?-The major 
portion is from the people of the district. 

43,206. That is the area in which the bank operatesP-Yes. In this 
connection I might mention that about one lakh of rupees has been 
deposited by one person, a Nawab; he is now dead, and his property is 
managed by the Court of Wards; the rest of the deposits if> by individuals. 

43,207. Did the Court of Wards put the money thereP-No, the Nawab 
himself put it in before he died. 

43,208. How many societies have you of the "A" classP-ThEll'e were 
three .. A" class soCieties last year, but now there are only two. 

43,209. Are the bulk of your societies in the "B" and "q" classes P
YeB; but half the societies are unclassified. 

43,210. Has this Central Bank any power of inspection of the primary 
societies in its circle to see that the money lent by the Central Bank is 
being properly applied P-I do not think that there is any hindrance in this, 
because the Central Bank lends the money, and it ought to be able to 
inspect, but this has not been done. 

43,211. The Central Bank knows the position or stability of the primary 
societies, I take it?-Yes. 
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43,212. So that you have no fear of large defaultsP-No because the 
liabilities of the members of the society are unlimited, and therefore we 
have got no fear. 

42,213. Professor Gangulee: How do you utilize your reserve fund P Have 
you considerable ~eserves P-Our bank is a new one; it was started only in 
1921, and there IS not much reserve; we have invested it in Government 
securities. 

43,214. Do the primary societies also invest their money {~ the bank P
There are about three or four societies, and they have invested their reserve 
funds in our shares and fixed deposits. 

43,215. Talking about this Land Alien·ation Act, you said that there are 
some loopholes. Could you give us one or two instances of such loopholes P 
-The chief loophole is the benami practice. 

43,216. How does that work P-A person who is not an agriculturist 
wanting land strikes a bargain with the zamindar, and he also induces 
another agriculturist to become >3 benamidaT, that is to produce the land 
in his name, and he gets a loan bond executed by that benamidar. There 
are two defects in this system: one is that generally in most cases the non
agriculturist gets that 10M} bond executed with interi'st, and if the Ian'! 
deteriorates, or, if he finds after two or three years that his principal pZw 
his interest exceeds the. value of the land, he sues the man for that debt, 
otherwise he takes the profit of the land, and the other man is only a 
benamidar. It may be that sometimes for the consideration of his having 
become the benamidar this man is made the tenant of that land. 

43,217. Have you any non-credit co-operative societies?-Yes. 
43,218. What sort of societies are theyP-One is a better farming society 

started about five or six months ago; one is the Islahi Rasumat society; I 
do not think that it has been registered up to this time. There are also 
adult school societies, and I think there are also some night-solwol societies. 

43,219. How are these adult school societies progressingP Are you in 
touch with any of themP-Yes, I know some of them; of course it depends 
upon t.he honorary workers of each society whether the results are good or 
not; in societies where there are good honorary workers the results have 
been very good; in others they have not been as good as they might have 
been. 

43,220. M·r. Calvert: Ha~ the co-operative movement extended now across 
the IndusP-Yes, there are about forty societies in Isakhel which are the 
best societies in the district. 

43,221. Are their members mostly PathansP-Yes. 
43,222. Does the Post Office run the money order system thereP-Yes. 
43,223. In your district the vast majority of the people are MussalmansP 

-Yes, about \14 per cent. 
4a,224. ,Where are you getting funds from for your co-operative Land 

Mortgage Bank P-At first we got our funds from the. Punjab Cb-operative 
Union, and we also got Rs.30,000 from the Government, but now Rs.12,000 
of that has been taken bv the Punjab Provincial Bank. A Nawab gave us 
a deposit of Rs.15,OOO, ;nd there was a deposit of Rs.1,000 from another 
man; we have now returned those deposits because they were for one year. 

43,225. Have you actually in your Mortgage Bank appiications for. loans 
pendingP-At the present time there are applications for loans pendmg. 

4a,226. You are getting more fundsP-Yes, we can get more funds. My 
reason for praying for more funds is that if many mortgage banks are 
opened in this Province, they will of course want funds becau~e, as I unde~
stand, Government only grants about 3 lakhs to the RegIStrar for thiS 
purpose, and that is not sufficient for many banks. 

Mr. Ghlulam Hasan Khan. 
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43,227. Are you also a represeIJltative of Mianwali on the Punjab Co
operative UnionP-Yes. 

43,228. Have you heard that debentures of the Provincial Bank have been 
1l0atedP-Tbey have been lloated and have been very successful. 

43,229. Did you get any money through those debenturesP-Yes, we got 
Rs.12,000 because the Provincial Bank took wway Rs.12,000 of the Govern
ment loan, D,nd they told me yesterday they were prepared to take the rest 
of the Government loan. 

43,230. You say that Ii. maximum period of twenty years should be fixed for 
all mortgagesP-Yes. 

43,231. Would you extend thut to mortgages between all zamindarsi'..,
Certainly. 

43,232. III your district is not there an irrigation rule that the first right 
to water belongs to the man higher up P-Yes, there is. 

43,233. Do you think that is a good ruleP-It prevents disputes. 
43,234. Would you like to apply that to the Indus ?-The Indus, does not 

need such rules, and those rules cannot control the Indus. 
43,235. Are you not aware that your Sind Sagar canal has been held up 

by the Bombay GovernmentP-When I spoke of the unwillingness of the 
Government, I meant that the Government were giving undue preference 
to the people of Bombay rather than to the zamindars of the Punjab. 

43,236. Do not you think that that is verywrongP-It is. 
43,237. "'nat do you think of the work being done by the Punjab co

operative UnionP-The Punjab Ooo()perative Union is doing very good work; 
I think the Government should support it in certain branches of its 
activities and should give it more help because the funds of the Co-operath'e 
Union, as they now exist, are insufficient for the extension of the work. 

43,238. There are certain people who think the Punjab co-operative move
ment is too official; what do you think of that ?-I do not think it is too 
official; official supervision is lIleeded. The main portion of, the work of the 
co-operative movement is done by 'honorary workers and by the zamindars 
themselves; the officials are there only to guide the zamindars on the right 
lines. In tbe whole of the Co-operative Societies Act there is no mention 
of any officer or official; they are merely guides; they do not interfere in 
any matter; they are not 01'1 the managing committees of the Central Bank, 
of the Land Mortgage Bank, or of any tlociety; they are merely advisers. 

43,239. A, far as your Central Co-operative Bank is concerned, ,you have 
no trouble from official interferenceP-No. 

43,240. Was it not in Mianwali tha.t some of the very ,earliest co-operative 
societies in India were sta.rtedP-Yes, several OOo()perative societies w~e 
stal·ted in Mianwali by Mr. Crosthwaite in.1898 or 1899; two or three of 
them are still in existence; they are very good societies. 

43,241. We have been told that the Land Alienation Act is preventing 
zamindars from getting credit; what do you think of that suggestion?-l 
do not think it is; it cannot be denied that it is a restriction on credit, but 
it does not prevent the zamiDdar from getting' credit. What has a 
zamindar got P He has only got his land ,or his house. His houses are also 
classified as land, and the )Iloneylenders certainly advance money on' the 
security of the land. 

43,242. Is there much land owned by moneylenders in your district p-,
Yes. 

43,243. Is that land cultivated by' moneylenders ?-The total number of 
cultivating moneylenders may be a dozen or half a dozen throughout the 
district. 
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43,244. Would you like this Royal Commission to recomillend that the 
Sind Sagar Canal'- should be constructedP-Most strongly, because the 
Bhakkar teh8i~ is larger than two average districts in the rest of the 
Punjab, and combined with the area in other dlstricts which would be com
manded by that canal, it will have an inlluence upon a very large part of 
the Province. 

43,245. What about the poor suffering zamindars of Sind? Do you think 
they will lose their water P-I do not think they will. Mine is only a lay
man's opinion, but I think the Indus contains a very large amount of 
water; they wiLl not be able to control it by any bund. Up to the present 
it has been considered that the Indus cannot be bound down. The old 
Mianwali town was washed away by the river Indus; a canal was dug, but 
the river changed its course, and that canal became a river. 

43,246. Mr. Kamat: How many rivers has the Punjab which have big 
irrigation schemesP-All the rivers except the Indus have irrigation 
scheilles. 

43,247. If a neighbouring Province needs water, do you think the Punjab 
should have a monopoly of ·all its river waters and that the other Provinces 
should be starvedP-No, I do not think that; but this scheme of the Sind 
Sagar Canal was thought of in the eighties, and the Government passed 
the Sind Sagar Canal Act. The Government should now either fulfil its 
promise or annul the Sind Sagar Canal Act. The Government should act 
fairly, it should either decide once and for all to dig this canal or annul 
the Act. 

43,248. If another Province has also a big scheme to which that Province 
is committed, is it not equitable that that should be taken into considera
tionP-But that IS a small scheme. We have also a prior right with regard 
to time. 

43,249. Supposing tacoovi loans were distributed through the co
operative societies, what would happen to those who were not members of 
the society and yet wanted taccavi help from GovernmentP-They can easily 
become members of the ,co-operative societies; it does not cost anything to 
bec:ome a member of a co-operative society. 

43,250. You mean that this should be used as a leveT to compel people to 
join the co-operative society j is that your meaningP-No, that is not my 
meaning. If a Illan wants a loan, he can very easily become a member of a 
co-operative society provided he has got some credit. If he has not any 
credit, he cannot get a. taccavi loan, even through the channel which is now 
maintained by Government. My meaning was that taccavi could be better 
utilised if advanced through the co-operative societies. 

43,251. But supposing in a village there are only 27 persons who have 
joined a co-operative society, 'while there are 100 who have not and who 

. want taccavi loans, how would your proposal work P-They can become 
members of that society or more than one society can be registered in that 
village. 

43,252. Do you think it would be practicable to have a system by which 
the distribution of tacc(tvi loans would be entrusted to co-operative societies 
with this special provision that they should be allowed to distribute it to 
non-members P-Certainly great difficulty would be experienced with regard 
to recovery because those non-members would not be subject to the law of 
arbitration. 

43,253. So that it would not work in actual practioeP-No. 
Mr. Gh-uZam Hasan, Khan. 
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43,254. In addition to the Honorary Secretary, is there a paid manager 
of your Central BankP-Yes, one has been engaged about a year ago. 

43,255. What is his salaryP-Rs.75. 
43,256. What is his banking experience or training ?-At :first he worked 

in our bank for about ODe month; then for about a month under the 
Accountant at our bank; he was sent to the Punjab Provincial' Bank to be
trained; tho Punjah Provincial Bank sent him to the Lahore Provincial 
Bank; there he was trained for several months, and, when they gave him a 
oertificate of fitness, he was engaged by us as manager. 

43,257. Are there any" Central Banks on the boards of which Deputy 
Commissioners have seais?-Yes, in nearly all Central Banks the Deputy 
Commissioners are chairmen. 

43,258. What functions have they as chairmen?-They preside over the 
meetings, and generally the chairman supervises or superintends the business. 

43,259. That being abnost always the case, do you really think they do not 
influence the general policyP-It cannot be called an undesirable official 
intiuence. 

43,200. You do not call it undesirable, but you do admit there is some 
influenceP-Very rarely, and when there is, it is for the benefit of the bank, 
because sometimes the committees of the banks are not well educated and 
are therefore liable to go astray. 

43,261. As a matter of principle, do you not think the co-operative move
ment ought to be a people's movement p-It ought to be, and it is so in the
Punjab. 

43,262, Even though you say that to some extent Deputy Com!l1issioners 
influence the policyP-I think that is a thing which can be dispensed with 
now. 

43,263. And the sooner you do it the betterP-Yes. 
43,264. Mr. Bobert.: In answer to Sir James MacKenna, I think you said 

that you, as secretary of. the Central Bank, dealt direct 'with primary 
societies. Is not the usual procedure that the Inspector recommends a loan 
for a primary societyP--" A" class societies can deal with us direct, without 
the intervention cf anyone. Many banks have also given this privilege to 
.. B" class societies; our bank is now considering giving this privilege to 
them. As far as the other societies are,concerned, as their condition is not 
considered satisfactory, it is laid down that their loan applications should 
come through the Inspector. The Inspector only recommends a loan; he 
does not aanctil)ll. it. It is the Qentral Bank which sanctions it. 

43,265. But in regard to the bulk of the societies, he recommends the 
10anP-Yes, because" C" and" D" class societies forJll the majority. 

(The witness withdrew.) 

The Commission then adjourned till Thursday, the 3rd March, 1927, at 10 a.m_ 
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Thursday, March 3rd, 1927. 

PRESENT: 

The )!ARQUESS OF LINLITHGOW, D.L. (Chairman). 

Sir HENRY STAVELEY LAWRE:<ICE, 
K.C.S.I., I.C.S. 

Sir THOMAS )IIDDLETON, K.B.E., 
C.B. 

Rai Bahadur, Sir GANGA R.nr, KT., 
C.I.E., M.V.O. 

Sir JAMES MACKENNA, KT., C.I.E., 
I.C.S. 

Mr. H. CALVERT, C.I.E., I.C.S. 
Professor N. GANGULEE. 
Mr. B. S. KAMAT. 

Mr. C. A. BARRO:<l", C.S.I., C.I.E., C.V.O., I.C.S. } C t d M b 
l\fR. 'V. RODERTS, B.Sc. o-op e em ers. 

)lr. J. A. MADAN, I.C.S.} J . t St' 
)lr. F. W. H. SMITH. om eere artes. -

Mr. J. B. G. SMITH, Chief Engineer, Irrigation, Punjab. 

Replies to the Questionnaire. 

QuESTIO:<l 8.-IRRIGATIoN.-(a) I deal here only with perennial and non
perennial irrigation. 

I will refer to wells under (b). 
The districts in which I advocate extensions of irrigation are:

(i) Rohtak and Hissar (perennial). 
(ii) Jhang, Muzaffargarh and Multan (perennial and non-perennial). 

(iii) 11ianwali and Muzaffargarh (perennial). 
The obstacles to extensions of irrigation in the above tracts are as 

follows. (N.B.-I should like to make it clear that these are not insur
mountable; they are merely hindrances to immediate progress: ways 
and means of overcoming them are being sought):-

(i) Roktak and Hissa'r.-The probable cost. This, undel' present 
conditions, prevents the most recent project for irrigating these areas, 
viz., the Bhakra Dam Project, from being a "Productive" work 
in the technical sense. 

I may say here at once that on the basis of present-day costs, no scheme 
for the irrigation of these areas will be " Productive." 

The only possible means of giving water to these areas is by one or 
more storage dams on the Jumna, Sutlej and Beas rivers, and as there 
are no Crown waste lands to be made irrigable thereby, and sold, the 
project cannot be " Productive" as an isolated unit under existing revenue 
rates which are outside the terms of reference. Great consideration must, 
however, be given to the econ-omic advantages such a scheme must pOSS8Sii. 

(ii) Jhang, Mma/larglJlT'h and Multan. 
(iii) Mianwali and Muza/llJlT'glJlT'h. 

I take these together. 
The former are to be irrigated by the Haveli Project; the latter by the 

ThaI. 
The only obstacle here is the assignment by tne Government of India. 

to Bombay of all the winter supplies of the Indus River reaching SukkllT, 
which includes what will reach it on the development of the Siutlej Valley 
.Projert from the five tributaries of the Punjab. 
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QuESTION 8.-lRB.IGATION.-(b) I am satisfied with the existing trend of 
methods of distributing canal water to cultivators. The principle now 
being adopted and gradually extended is proportional distribution a~ 
outlets, with control points along the distributaries. Until such time as 
supplies entering distributaries can be automatically maintained cOllstant, 
it is impossible to improve on this principle. 

The internal distribution is in the hands of the cultivators. Recently a 
great advance has been made in some villages by the control of this internal 
distribution being taken over by the village panchayat. 

No methods have been employed to prevent the waste of water by 
evaporation and very little has been done to prevent loss by absorption 
except in the way of experiments on which it has hitherto been accepte;l 
that the cost of efficient lining was prohibitive. 

I do not know that anything can be done to prevent the formor. The 
latter would be minimised by:-

(a) Lining of channels, 
(b) A more rigid enforcement of Rule 9 of the Caual Act (slightly 

modified perhaps to commence with) for the proper sub-division of 
fields for irrigation. 

Be (a) above the oost undoubtedly will be heavy, but it will probably 
have to be fooed on a " protective" if not a "productive" basis. 

The losses by absorption which oontribute to the rise of the subSOIl 
water-table brings the prospect of lifting water from wells-both percoh
tion and tube--prominently to notice. And there can be no question thut 
where the subsoil water has risen close to the surface, every effort should 
be made to encourage subsoil water to be lifted for irrigation. By" close " 
I mean a depth of 8 to 15 feet. The exact depth at which it is advisable 
to keep the subsoil water depends on the physics and texture of the soit 
and on its drainage, both surface and sub-surface, and on the liability of 
tracts to abnormal rainfall. 

Mr. B. H. WILSDON,M.A., B.Sc. (Oxen.), Scientific Research 
Officer attached to the Irrigation Research Laboratory, Punjab. 

Replies to the Questionnaire, 

QUESTION' l.-REsEARClI.-(a) (i) I classify research essential for agricul
tural progress under two heads:-

(a) Fundamental. 
(b) Applicative. 

The organisation, administration and financing of activities under these 
two heads is not necessarily best attained by the same methods. 

Applicative work must of necessity be organised on a provincial basis. 
There appears to be a tendency to relegate fundamental rese"arch to a 
central organisation (the Government of India) which shall "co-ordinate ,. 
the application of results in the provinces. I wish to give my views on 
this thesis, which is, I consider, liable to produce dangerous oonsequences 
unless the scope of the word "co-ordination" is very strictly defined. 
Any authoritative pronunciation such as is expected of a Royal Commission, 
whereby functions of fundamental research and especially " co-ordination" 
are relegated to a central body, leaving mainly applicative research to 
local institutions, is likely to become an excuse to those in control of 
provincial purses for starving any but immediately "practical" lines of 
work. This would be disastrous in its results. 

The most productive soil for fundamental resea~ch i~ in the Universit~. 
A deplora.ble policy of isolation has been adop~d III th~ oountry, and ~h1.S 
has been as much the bane of research as of higher agricultural educatloD_ 
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While the universities in India have developed flourishing schools of 
l'esearch in which notable work, particularly in physics and chemistry, hili 
been carried out by students under the guidance of professors, it is sig
nificant that practically no applied scientific research in agriculture bas 
been carried out expept in Government-paid poets. At Pusa, which shoaM 
be the premier institution for applied research of this kind, I am informed, 
there is not a single voluntary research student on the premises. I would 
suggest that it is impossible to legislate for the whole scope of fundament"l 
research in agricultural questions by expansion of isclated Government 
agricultural institutes. Much might be done by institnting a system ot 
University scholarships for work on the borderland of agriculture and -tbe 
pure sciences, as is done by the Board of Scientific and Industrial Researcll 
in England. The advantages proved in that case, are that not only do 
we attract to applied science the best brains, after a full training in the 
pure sciences, but that the universities themselves would profit by associa
tion with less purely academic research work. Suggestions of subject'! 
suitable for "farmed out" research in this manner are made under (b) 
and (0) below. Grants for this purpose might well be administered by III 
central organisation which would be in intimate touch with the universiti~B 
of India. 

No new agricultural research institution should be built outside a 
university centre. 

QUESTION l.-RESEARCH.- -(b) Until recently no provlf!lon has been made 
for the study of the special problems of irrigation agriculture. It is true 
t.hat Lyallpur is in the centre of a canal colony, but since its foundation 
so much work of a general nature has devolved upon it that tbe intensive 
study of the purely irrigation aspects of agriculture in the province has 
been impossible. By irrigation I refer to both well and canal irrigatifln. 
A scheme to provide a field station for irrigation research has progressed 
in this province to the point of earmarking an area of land at Lyallpur 
for the purpose. The provision of staff and equipment has not yet been 
proposed. 

The question of technical research in irrigation is so allied to agriculture 
that it may be referred to here. The main objects in view are detailed in 
the printed memorandum compiled by the Punjab Government. 

QUESTION l.-RESEARCH.-(C) Soil physics has received scant' attention 
by the Indian Agricultural Department. A Soil Plhysicist has been recently 
appointed for Pus a and I believe another at Poona. The subject is of 
such importance that all' officer, with the requisite physical and mathematical 
training, is as much necessary for the investigation of the problems of 
agriculture, as are chemists or botanists. 

Valuable work on base exchange in soils has been published, singularly 
enough from the Calcutta University (by R. N. Mukerjee). Hydro
dynamical questions, of which there is a plethora awaiting investigation, 
might well be farmed out. The mathematical working out of agricultural 
statistics is another subject awaiting development. Some work of this 
nature was commenced by Mr. S. M. Jacob. The only satisfactory school 
of statistical mathematics with which I am acquainted is at Madras, bu~ 
much might be done if the suggestions put forward above were adopt;,d 
to improve teaching in other universities and encourage investigation llf 
1'eal problen,s. Agricultural meteorology is a suhject allied with physics 
and statistics which requires much greater attention. 

QUESTION 2.-AQRIOULTURAL EDUCATION.-(X) The views I wish to put 
forward under this head relate particularly to the enlistment of scientific 
,,'orkers for agriculture. I consider tha.t for this clllSs of student a thorough 

Mr. B. H. Wilsdon. 
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grounding in the fundamentals of science is more important than spending 
80 many hours a day in "practical" agriculture. It appears to me 
II waste o~ time and energies for agricultural colleges to attempt to give 
complete Instruction in the elements of the sciences as well as English 
and ¥athematics, when by the extensil()n of intermediate colleges ample 
8up~hes of prepared material can be obtained. By dra""ing on the inter
medIate colleges for students, the agricultural colleges would, tap a much 
larger field of recruitment, avoid wastage due to failure in elementary 
subjects, and secure a better and more representative type of student. 
I therefore advocate that the teaching of tbe agricultural colleges should 
be limited to a three years' course fur <IIhe B.Sc., to be followed by a 
research degree in the sciences applied to agriculture. 

The need for the more general man, who will become a farm manager 
or be engaged in district propaganda work, may be met in the same 
manner, or by special courses in agriculture at district farms with a less 
scientific syllabus. 

QUESTION 4.-ADHINlSTRATloN.-(a) I consider that the co-ordinMion of 
efforts as between the local and central Governments will be best met by 
an organisation on the lines of the Department of Scientific and Industrial 
Research in England. A permanent board or department of this nature 
should be formed whioh would be representative of both the Central and 
Local Governments. It should be entirely independent of Pusa or the 
Board of Agriculture. It should control the grants made for the up-keep 
of Pusa and additional funds should be voted by the Central Government, 
which would be devoted to the promotion and co-ordination of research 
in the Provinces on a contributory basis. Separate subjects would be 
represented by distinct committees of the Board. Close touch would be 
maintained by this method between University and Government research 
institutes in all parts of India. Such a liaison as is to be desired can 
only be made effective if money is involved. The method of contributory 
grants for special work would secure this. 

The activities of such a Board should not be limited to purely agricultural 
research. 'TIhe Meteorological Department Industrial Research, Irrigation, 
and Engineering Research, should all eventually come within its purview. 
A Government physical laboratory must at no distant date become an 
ab.solute necessity in this country and should be related to the Board in 
the same manner as the NMional Physical Laboratory is to the Department 
of Scientific and Industrial Research, or Pusa to the Board proposed for 
India. 

Another difficulty which affects the promotion of special research work 
by Provincial Governments is concerned with the recr.uitment of superior 
officers. The practice has been to offer temporary posts of four years' 
duration, as suoh appointments are within the powers of the local Govern
ment itself. One finds that the best applica·uts prefer to take up per
mMlent, if lower paid, posts in order to avoid the uncertainty of tenure 
in temporary posts under local Governments. I myself have lost two 
officers, taken by Government of India Departments within a year, just at 
a time when they were becoming useful and capable of indepenllent work. 
Much assistance might be given by a central organisation, in touch with 
Universities and research centres, in securing suitable officers to fill special 
posts in the Provinces, either by deputation or special appointment. A 
somewhat grandiose scheme for a reserve of Research Chemists was put 
forward in the recommendations of the Chemical Service Committee. 
While I make no sugge.~tion of this nature, I feel that a central organisa
tion, controlling scholarships in Universities and research institutes, would 
be able to secure better recruits, and mak,; temporary appointments con· 
siderably more attraotive, than can ProvinCIal Governments. 
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QUESTION 8.-IRRIGATION.-(a). (i) The districts of Jullundur, Hoshiarpur 
and Ambala are undergoing a process of progressive desiccation. The water 
table in Jullundur' especially has fallen at a rate roughly proportional 
to the increase in intensity of well irrigation. The depletion of the water 
table can be contoured along lines which correspond with the intensity 
of the well irrigation. It is thus reasonable to suppose that the depletions 
are the result of an excessive demand now made by wells on the sub-soil 
reservoir. The depletion shows no signs of decrease and any scheme of 
extension of tube well installations can only make conditions worse, and 
at t,he same time give rise to difficult legal questions, since the owner 
01 a powerful tube-well installation may actually rob his neighbours and 
throw their wells out of action. Other causes which have been suggested 
as contributory to this process of desiccation are the deforestation of chos, 
and geological movements at the base of the Himalayas. The only positive 
solution of this problem would appear to be the construction of a khan! 
channel taking Beas wa.ter. The subject is mentioned, as t.here appear. 
a possibility of the establishment of proscriptive rights on Beas water by 
Sind and the Sutlej irrigation. This would leave a fertile doab waterless, 
although water passes on both its boundaries destined for deserts further 
south, which would be more profitably employed in the Punjab. 

QUESTION 8.-IRRIGATION.-(b) The problem of water-logging has been 
treated at length in the Punjab Government's memorandum and is now 
the subject of a special inquiry. The position as shown by the knowledge 
we possess at present may be briefly stated as follows: -Of tne water taken 
in a,t the head works of our canals, from a quarter to a third may be 
lost by absorption in mains and branches. This figure is based on the 
differences of discharge measurements taken lilt heads and distributary 
off-takes and is subject to large errors, but the maximum figure is probably 
not far from the mark. Of <bhe remaining water, spread over the land in 
distributaries, water-courses and in the fields, a certain proportion percolates 
to <the wa,ter table. The results of the statistical investigation which I 
have had in progress now enables this proportion to be fixed with some 
certainty. From an analysis of the fluctuation of well levels, as related 
to the rainfall and irrigation water reoeived by the soil, it is found that 
on the average roughly one third of the water so applied percolates through 
the soil to raise the- spring level. This is in agreement with the empirical 
rule adopted in America for estimating the volume of water added to 
the drainage by irrigation, and is also confirmed by independent lines of 
rensoning. 

Equilihrium in an irrigated tract requires a drainage, natural or artificial, 
to equal this continual flow to the sub-soil water reservoir. Apparently in 
certain tracts, such as the Upper Bari Doab Canal, equilibrium has been 
established. In others there are no signs that such an equilibrium will 
be attained before the water table reaches the surface of the soil, whereby 
much valuable agricultural land will beoome lost to cultivllltion, In many 
tra.cts the water table has oontinued to rise steadily at a rate which 
agrees very reasonably with what would be expected on the basis, of the 
figures given in the prece.ding paragraph. We ar?, thus faced WIth. t~e 
immediate problem of savmg valuable land and CItIes threatened WIthIn 
a, few yem's, as well ItS the omino11s general trend of the water table. 

QUESTION 9.--S0lLs.--(a). (i) Measures taken to free water-logged land 
Cof surface water may not be adequate for the re-establishment of agriculture. 
Detailed drainage of such land, in which II. drainage I()utfall is maintained 
bv the Irrigation Branch, is the subject of an experiment at the Chakan
wali Reclamation FaJ'm. Mole and tile drainage is being tried with the 
aid of II. set of Fowler Tackle. The experiment is at too early a stage to 
<'nable definite oonclusions to be drawn at present. 

][". B. H. Wilsdon. 
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(ii) Promising results have been obtained by the use of gypsum on 
alkaline lands. This treatment is most effective in cases where the wil 
has an alkaline reaction and has, 6S a result, become deflocculated and 
impervious. The so-oalled baTa soil in the Montgomery Oolony was treated 
by this method in 1920-21, and in conjunction with green manuring gave 
the most satisfactory results of any methods adopted. The experiments 
have, however, n'Ot been followed up satisfactorily, so that it is impossible 
to recommend a treatment suitable for all cases. The metliod will ag~jn 
form part of the experimental work at the Chakanw-ali Reclamation Farm. 

QUESTION 9.--80IT..s.-(c) The reclamation of lands extensively damaged 
by water-logging can, in my opinion, only be successfully undertaken by 
Government agency. Everything is agaiILSt the individual cultivator. lIe 
himself is malaria stricken and his cattle are equally miserable and 
unhealthy. Successful reclamation will need power machinery and, therefore, 
considerable capital expenditure. It may frequently be necessary to 
expropriate owners of large blocks of land in order to have room to 'take 
effective measures. Re-colonisation of the reclaimed area would thuB be 
best carried out by a special system of tenure, providing Government with 
8 strict control of agricultural methods, in order to maintain drainage, 
economy of water, and- thus prevent a recurrence of the evil. 

RAI BAHADUR LALA WAZIR CHAND CHOPRA, B.A., 
M.I.C.E., M.I.E., (Ind.), F.R.S.A., Superintending 

Engineer, Lower Chenab East Circle, Lyallpur. 

Replies to the Questionnaire. 

QUESTION l.-RESEARCH.-{C) I would strongly urge the establishment 
of a station for research in the matter of water~requirements of crops. 
Oanal water is a most valuable commodity in this Province, and my feeling 
is that proper economy in its use is not exercised. It is only by knowing, 
from field experiments, the actual optimum requirements of each class 
of crop, that steps can be taken to economise water. Very meagre 
attempts have been made in -the past, and all that I can recall to mind 
8re:-

") .5 Jl ci 'g ~ 
(1) Experiments on the waste of water by cultivators /11 ~~ = ~ g 

in wheat-growing. +,..c • I» 0 Q) 

1
~2~1111 i» 

(2) Experiments to determine the hest number and So.,;. Q) 8·;:: ~ 
depth of waterings for wheat crop. g g ~ ~ ;;-),.:i ..... _ ... ,,= 

(3) Some experiments in the farm attached to the Agricultural 
College, Lyallpur. 

(4) Crop irrigation observations inaugurated in 1918, by Mr. 
Woods, late Chief Engineer, Punjab, and carried out for about three 
years. 

So far no results of real lasting value or practical applicllltion have been 
obtained. Therefore it is necessary to establi!lh a farm, where the number, 
depth, time and mode of waterings best suited to each crop may be 
determined and results made available to the public. 

QUESTION 8.-IBBIGATION.-(a) (i) The larger schemes have, I believe, been 
mentioned by Mr. Sangster, Chief Engineer, Irrigation Works, Punjab, in 
his evidence before the Commission in Simla, and I need not repeat them. 
As Superintending Engineer, Upper Bari Doab Canal, one small scheme came 
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to my notice, and I wish to mention it here. The Upper Bari Doab Canal 
suffers from the defect that the capacity of the main line is not large enough 
to feed all the branches, with the result that, at times of keen demand in the 
kkari/ season, although there is a surplus water going in the River Ravi at 
Madhopur Head Works, the branches have sometimes to flow in rotation. 
This is the only canal in the province on which a rotational programme is ob
served in the kka'ri/ season also. The deficiency is about 500 cusecs. Both to 
make this good, and to take kkarif irrigation to the kkada71 tract on the right 
of the Sutlej above Ganda Singh Wl3Ja (this is un irrigated at present, and lies 
just above the Kasur-Ferozepore iRailway, which is the limit of command of 
the Dipalpur Canal of 1;he Sutlej Valley Project taking off above Ganda Singh 
Wala weir), a rough scheme for enlarging 1;he Salampur and Faridanagar 
feeders and having an independent feedell" in continuation was proposed by 
me in 1921. By this means, and by further economy in use of water, irriga-

, tion could also be extended to the tract on either side of the Kasur Branch 
Lower up to the Grand Trunk Road, at present unirrigated. A feeder of about 
1,000 cusecs was, therefore, proposed. The cost was estimated at about 25 
lakhs, and it was shown that it would just pay its way. The engineering 
difficulties were not insuperable. The extra supply can be depended upon in 
the Ravi for at least six years out of seven. Though the scheme by itself 
would not bring any dividend, yet it is well worth taking up on account of 
its value in removing the defect of this large old canal and in bringing more 
area under irrigation. An additional advantage would be the opportunity 
the scheme would a,fford of examination and repairs of the first thirteen miles 
of the Main Line (which is its weakest part on account of so many rapids and 
steep slope), as the enlarged feeders would carry the winter supply for the 
major part of the cold weather. The scheme, however, was dropped mamly 
on the ground that the additional withdrawal of water £rom the Ravi at 
Madhopur would have a prejudicial effect on the Sidhnai Canal a1; critical 
times, viz., April, May, September and .october. Now if the Haveli Project, 
which is designed to counteract the large variations in the supply of the Ravi 
for the Sidhnai Canal, had been clllI"ried out, this difficulty in carrying out 
the small local scheme on the Upper Bari Doab <lanai would not have arisen. 
The Haveli Project is held up because of the Sindh-Punjab controversy 
regarding withdrawals from Punjab rivers. This case is put forwall'd as an, 
illustration to show how even small schemes sometimes depend for their 
execu1;ion on the solution of this controversy. 

(iii) (1) In the unirrigated tract on either side of the Kasur Branch men
tioned above, there is both chahi and barcmi cultivation at present, but 
what I would recommend for this 1;ract is irrigation by pumping the sub
tloil water by hydro-electricity. Falls to generate power exist both on the 
Kasur and Sobraon Branches, but as Mandi Hydro-Electric Scheme il in 
hand, it may be cheaper to derive power from there. 

(2) In canal iuigated areas, when spring level in a 1;ra.ct tends ·to rise to 
within ten feet 0'£ the natural surfaoe, steps should be taken to replaoe canal 
irrigation by irrigation from wells or by pumping from sub-soil. In thil 
way any rise that may take place on account of proximity of canals will be 
counteracted, and furthell" rise of spring level would be checked. In fact, 
after a fall of a few feet an equilibrium will be established, depending on the 
infiltration head needed to work the wells or pumps. 

Such a thing has been tried at Amritsar and has succeeded: The area 
round Amritsar had become water-logged, and the heavy rams of 191?B 
brought about a serious condition of affairs, and mortality from malana 
reached the appalling figure of a plague epidemic. The Local GoveTnment's 
attention was drawn to this serious state of affairs, and as a result fourteen 
tube wells were sunk and worked by the Hydro-electric Power Station at the 
Grand Trunk Road fall on the Main Line Lower of the Upper Bari Doab 
Canal. Pari passu with this, the surface dll"ainB:ge was impro.v,:d, a»:d two 
miles of the canal upstream of Amritsar were hned. The hmng did not 
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prove effective, as the cement slurry broke away, and the surface drainage, 
although it reduced percolation into the sub-soil, could not dim-ectly act on 
the spring level. The irrigation from the canal was reduced by the extent the 
pumps supplied, and any amelioration of conditlOns should in the main be 
attributed to pumping and replacement of canal irrigation by pump-irriga
tion. The Hydro-electric pumping installation was first put into service in 
the year 1916, but the whole of the pumping sets were not in use until 1917. 
:Mr. John Ashford, then Superintendent, Central Workshops Division, 
Amritsar,.who installed the scheme, showed in a note, dated December, 1922, 
that the spring level in the region served by pumps had fallen from b to 7·7 
feet-say an average of 6 feet. His method of observation was to record 
the lowest spring level in the year at each pumping station, so as to be free 
from the effects of monsoon, the water-table being observed when the pumps 
were stopped from working for the previous 24 hours. In the Punjab Irriga
tion Branch there is a system in vogue of recording spring levels on selected 
lines of wells every June and October. One 011 these wells--unfortunately one 
and not mor_happened to be in this Amritsar pumping region. By com
paring the spring levels that obtained in this well before and after the pump
ing installation, I as Superintending Engineer, in my review of Mr. Ash
ford's note, showed independently t,hat this well had a fall in spring level 
of 3 to 4 feet. It may be said that in five years the spring level was lowered 
by an average of 5 feet, and unhealthy conditions round Amritsar have ceased 
to be. 

One real remedy to relieve and prevent water-logging, therefore, is pump
ing from the sub-lIoil; the other, of course, being surface drainage, to which 
I will revert in reply to question 9 (a) (i). I understand Mr. T. A. Miller 
Brownlie is taking up experimental hydro-electric pumping lilt Sagar, 
deriving his power from one of the canal falls. I welcome this attempt on 
the part of the· Agricultural Department, Punjab; but I am strongly of 
opinion that in future such schemes should be in the hands of the Irrigation 
Department. 

On the Lower Chenab Canal the whole of the commanded Mea on the left 
of the Main Line and of the Jhang Branch from Chenanwan to Chiniot 
should really be so treated, any suitable area bet,ween the limit of command. 
and Chenab River also being included in the scheme. For this tract power 
can be had from the Mandi Hydro-electric Scheme, and reference to the 
Chief Engineer, Hydro-electric Branch, elicited the information that this 
area can be supplied with power from the first stage of the Mandi Scheme 
sometime in the year 1930. The same should be the case with the tJract 
between the Gugera a.nd Mian Ali Branches, say, up to Lahore-Pindi-Bhatian 
Road, and with similar tracts on the Upper Chenab Canal. These schemes 
will include the water-logged areas in those tracts. When wa.ter rises to 
within 4 feet of natural surface, andi at ma.ny places it has so risen, it has 
a detrimental effect on the crops, and I have fixed 10 feet as the limit when 
canal irrigation should be re'placed by pump-irrigation. 

The canal water thus set free can be used for extension of irrigation else
where. 

The difficulties in the way of such schemes are threefold:-
(1) Adminiltratills.-The people are not willing to give up canal irriga

tion, and in this they get, the support of the District Officers. .The 
Irrigation Department has a policy of converting perennial channels into 
klwni/ ones when spring level rises high, and even this partial restric
tion of irrigation is resisted by the people. I quote two instances on the 
Lower Chenab Canal:-

(a) On the Chhani Distributary the spring level had by 1922 risen 
to about 6 feet below the natural surface, and it was strongly urged 
by the Irrigation Department that it be converted into a khan/ 
channel; but in view of the opinion of the Deputy Commissioner 
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and the opposition of the zamindars the idea of the conversion was 
abandoned. Thus, in spite of such high spring level the Chham 
continued to be -a perennial channel. ' 

(b) I~ ~he case of the upper reach of the Hafizabad Distributary, 
where IrrlgatIOn 'Yas once abandoned on account of water-logging, 
and where some Improvement has taken place as a result of our 
seeplI;ge d~ains, restoration of irrigation was contemplated on a 
khan! basIS; but as a matter of fact restoration of perennial irriga
tIOn has been sanctioned. The spring level now is 7 to 11 feet. 

(2) Higher rates.-The lift-water will naturally be more costly. Exact 
figures are not known, but the cost per acre would not be less than RB.I0 
per acre. In the case of J alalpur Hyd-ro-electric Project, where water is 
to be lifted from an open channel-namely, the Jhelum .River-it is 
seen that if the average occupier's rate is taken as iRs.7-8-0 per acre, 
the Project is just productive if credit is taken for the interest on 
realisation from sales of Crown lands. So in cases where water is to be 
pumped from sub-soil, and where no sale of Crown lands is involved, a cost 
of Rs.I0 per acre is not high. In order that the pumping installation 
may pay, the consumer may have to pay a rate of Rs.12 to Rs.15 per 
acre, compared to the present canal rate of rather less than Rs.5 per 
acre. 

(3) TechnicaZ.-There being not many examples in the Province, the 
technical knowledge is wanting, and there is a certain degree of shyness 
in taking up lift irrigation from the sub-soil. The first example in the Pro
vince was the Hydro-electric pumping at Amritsar, mentioned above. 
Being the first attempt, the cost data cannot be taken as a true guide. 
Then the yield of the wells deteriorated, due partly to less infiltration 
head caused by fall in spring level and partly to the choking up of the 
strainers. The next lead was given by the Renala Hydro-electric Scheme 
of Sir Ganga Ram, but here too the water is lifted from an open 
channel. 

These difficulties should be overcome in course of time, and there should 
be no hesitation to work out schemes against the introduction of power from 
the Mandi Scheme. 

3. This also disposes of Question 9 (c) in so far as it relates to such irrigated 
lands as have gone out of cultivation on account of water-logging. 

QUESTION 8.-huuGATION . ....:::..(b) The present method of distributing water 
to cultivators consists in taking Government distributary channels from 
canals or branches, and giving outlets of manageahle size to cultivators' 
chaks, the water to their fields being taken by water-courses dug by them
selves or at their cost. This fonn of distribution is all right, but there are 
aspects of it which need examination. 

(1) Sufficient economy in the use of water is not exercised. In the case 
of outlets, it r68ults from two causes:-

la) 'l'he full supply factor taken at the outlet-head is really too low. 
On the Lower Chenab Canal, for instance, till recently it was 250 acres 
per cusec, and is now 264. But the actual figure is in the neighbourhood 
of 350. .J enclose as Appendix I a statement of full supply factor at 
outlet-head observed on the Awagat Distributary of th~ Lower Chen".\) 
Oanal, which happens to be at the centre of the perenmal area on thIS 
one of the largest irrigation systems in the world. Very accurate d~lly 
dischaJ:ges of outlets and of the Distributary at suitable coutrol POlllts 
are being observed for the last four years. The Distributary has been 
taking full supply at head of 60 t.o 62 cusecs, the outlets taking 52 to 
58 cusees, the difference being loss in absorption. The full supI!ly 
factor varies from 340 to 367, average being 355. Now on a 250 basls, 
the irrigation on this canal in round figures is 2,450,000 acres per 
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annum. On a 350 basis it would become 3,450,000, which is practicalIl 
equal to, the gross area commanded, i.e., 3,400,000. Thus with proper 
exercise of economy, every acre in the commanded area could be brought 
under irrigation. In this age of linked canals the water saved from 
one canal can be utilized in other canals, and no compunction should 
be felt in cutting down water-of course the process should be gr.adual. 

(b) The mode of al$essment .is such that there is no incentive to 
economy of water. It is made by actual measurement of crop area, 
rate being so much per acre matured. If the system were volumetric, 
or by leases, the consumer .would make every endeavour to make his 
water do as much irrigation as possible. The volumetric system has 
recently been introduced, but only a few large landholders can take ad
vantage of it. The smaIl holder cannot, and therefore I am in favour 
of a system of irrigation by leaSes on a co-operative basis. r cannot do 
better than reproduce· in the main my note, dated 1919, written for 
the benefit of the first Board of Agriculture in the Punjab of which 
I was selected a member. I wrote this note as a result of my observa
tion of the. system on the Sone Canals in Bihar and of my further study 
of the sub,iect. The arguments still hold good,and I draw attention 
to the ooncluding part of the note (paragraph 12). By this method 
in course of time economy of water would result, and the canal patwQI/'i 
agency be abolished. It will not be a wonder if, in course of time, the 
figure 850 given in (1) above may rise to 400. 

(2) As a corollary· to what has been said above, I am strongly of opinion 
that comparatively high duties and full supply factors should be taken on 
our new canals. . In the case of Sukkur Barrage, for instance, in the 
Project of 1920, the full supply factor for rice at canal head was taken IlLS 

39, and Dr. Summers, late Chief Engineer in Sind, considered it as too 
high, and severely criticised the adoption iof this figure by Sir ThOllllIlLS 

Ward. On examination of the problem I found that Dr. Summers's adverse 
criticism was not justified. The proper point to fix full supply factor is at 
distributary head, and I am of opinion that for Sukkur Barrage Dis
tributaries the full supply factor at the distributary head should not be less 
than 50; I am prepared to take it as 60. In this connection I refer to 
Punjab Irrigation Branch P~per Class B, No. 10, being a notet by me 
dateq 20th March, 1925, on the Full Supply Factor for rice in Sind. 

(3) Even on the bas's of crop requirements as they are understood by the 
zamindar at present, and his method is wasteful, I find that a good deal of 
water is wasted in the pre-monsoon hot weather months of April, May and 
June. I enclose as Appendix III my note on the subject, taking Kasur 
Branch Lower of the Upper Bari Doab Canal as an example. At the end 
of tille note is a curve which shows :that wlhether the year be normal, 
wet or dry, the supplies run in April, May and June are above even the 
wasteful crop requirements of zamindars. It will be a useful thing to 
conserve these Bupplies, and the question as suggested in last paragraph of 
the note should be considered either by a Committee or by the Discharge 
Division of the Irrigation Branch. It will also be observed on this curve 
that the supplies run in wintel' are below the requirements curve, and 
8inoo crops are all matured as a matter of fact, this incidentally shows that 
requirements of water as understood by the za.mindar are wasteful. 

II. There have been no regular methods employed so far to prevent loss 
by abeorption in the soil. In the past there have been some spasmodic 
attempts at lining certain lengths of canal on the Upper Bari Doab Canal 
(described under Question B (a) (iii) ) and the Lower Chenab Canal. Only now 
on the Sutlej Valley Project has the Main Line Bikaner Canal been lined 
for its entire length of about 80 miles. Surface evaporation is hard to 
prevent; the policy of having plantations along canals and distributaries 

• Appendix II. t Not printed. 
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indirectly helps in reducing evaporation. In the case of water-courses by 
keeping their cap~city beteween one and two cusecs, their multiplicity is s~ved 
and thus absorptIon reduced. In the Research station for water require
ments suggested in reply to Question 1 (c), experiments in lining distribu
tary and water-courses should also be carried out. 

III. The best form of outlet for distribution of water at the tails of dis
tributaries is the tail-cluster with standing-wave in each opening. The 
disch.arge depending on the gauge upstream, by keeping the floors of all 
opemngs at the same level, the discharge i~ proportional to the width_ of 
each opening. This device has been very successful in equitable and 
economical distribution of water at tails. 

QUESTION 9.-SoILs.-(a) (i) The irrigated Punjab is an alluvial tract, 
and where canal irrigation prevails in the province, it is necessary to have 
an efficient system of surface drains, so that minimum of soakage takes 
place from rainfall. Natural drains in flat country do 1l'lOt have a graded 
bed, but because of intermittent flow, they become a series of alternate 
ponds and rapids, and water left in .the ponds after the flood is over mostly 
soaks into the sub-soiL This becomes very apparent on the Upper Bari 
Doab Canal. where through long irrigation and deep rivers on either side, 
especially the Boas on the left, an equilibrium is reached for the condition. 
of irrigation and normal rainfall. In years of abnormal monsoon rainfall, 
the central part of the Doa.b shows signs of water-logg5.ng. Ordinarily the 
monscon ceases about 15th September, but il). 1917 there was about 5 or 6 
inches rainfall at the end of September and a like figure at. the end of 
October, and an extraordinary rise in spring level took place in the central 
part of the Doab. This was due to ungraded and restricted drainages. A 
special Drainage Division was opened for two years to work out the 
drainage schemes on this Doab. The Hudiara Nala. Scheme is in ha.nd now 
at a heavy cost, and other principal drainages will be taken up later. This 
policy should be adopted throughout the Province. 

(ii) The unculturable land, if it happens to be in a tract which is subject 
to inundation from hill torrents or rivers, such as the kalla.,. area in the 
Deg Valley ami on the left bank of the Ravi, one method of making it 
fertile is to make the flood-spill water to stand on the lands by means of 
suitable bunds with sluices, so that the silt in the water may be deposited 
and then clear water drained off. This fine silt deposit will make the land 
fertile in course of years. 

(iii) The erosion of the surface soil by fI.ood-water takes place only if the 
slope of the country is steep. The erosion can be saved by terracing the 
Io.nd. '!Ihis is very largely practised in hills, and in the sub-montane parts 
of the plains. 

(c) Please see last parngraph (3) of reply to Question 8 (a) (iii). 

QUESTION 10.-FERTILISERs.-(a) and (f) and 19.-FoRESTS.-(b) The possi
bility, of greater use of natural manures lies in the direction of using cow
dung and green manure. It is necessary that fuel supply in villages should 
be improved so that wood fuel is cheap. When the area under cultivation 
was not ~o great as at present, the fuel used was partly cow-dung and partly 
brushwood and its roota from the jungle. Now the latter is not possible, 
and it is necessary to encourage plantations in village common land. The 
water in irrigated tracts should be given free, and villagers should co
operate to rear up -the plantation and have a working plan under the guid
ance of the Forest Department, the service being rendered free. In this 
WRy it. may be possiblEl to use less of cow-dung as fuel and use it mostly a8 
manure. 

As regardi green Illanure, fi~ld demonstration should be taken to peoples' 
doors; and the recently introduced policy of the Irrigation Department, of 
remitting water-rate on hemp, indigo an~ g'lUlll"a sown after February and 
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ploughed as green manure before 15th September should be persisted in. 
l'eople have not taken much a.dvantage of this cOllcession yet, but a begin
ning has been made, and there is no doubt that green manuring will become 
popular in course of time. Propaganda by the Department of Agriculture 
is needed. In Bihar there is a system of green manuring paddy lands. By 
the end of October, when the plants are in flower, a secondary crop (called 
pai:ra crop) of gram, linseed or l,eshani (a kin,d of pea) is 
generally sown in l·ice fields. Water is taken into the plots and then the 
seeds are sown broad-cast; the water is then aHowed to remain in the fields 
for about 30 hours and then drained off. The roots and remains of this 
l'aira crop act as a green manure. 

There is a similar practice ill Egypt. Berseem (a variety of clover) is 
sown in the standing paddy as soon as the water is finally drawn off the 
"rop, ten days before harvest. The seed falling on the soft mud germinates 
at once, and by Lhe time the land is dry enough to harvest the paddy, the 
clover is one 01· two inches high and will not be hurt by being trampled on. 
It soon springs up above the stubble, and requires irrigating onoo or twice 
before it is fit to cut, in six weeks' time from sowing. In Egypt this clover 
la~t three months, and is cut t,hree or four times, fonning an invaluable 
fodder for horses and cattle. 'rhen it is ploughed in green, giving to the 
soil rich nitrogenous manure stored in root and leaf. 

These examples are given to Rhow that same form of green manuring is 
practised by people themselves elsewherE', and with proper education and 
facilities it may come into vogue in the Punjab. 

QUESTION ll.---Cnops.-(a) (i) I have made a special study of the rice crop, 
and am strongly of opinion that produce per acre of rice in irrigated tracts 
can be considerably increased by alternately irrigating and draining rice. 
I ~bserved one system of draining in Bihar, and froJll further study of the 
subject I learnt that it is practised in other parts of the world a!so, The 
system of draining should be such as to ensure deposit of silt usually present 
in canal water. Thus water when applied should be allowed to stand till 
the silt deposits, and the clear water should then be drained off. The soiL 
should then be allowed to dry till small cracks appear in it to aerate the 
roots. Water should then be applied again and the same process repeated. 
I carried out an experiment myself in 1916, and on the whole found that 
paddy so treated yields about 33 per cent. better produce. I enclose as 
A ppendix IV my note on "Draining of rice." 

Rice requires a large quantity of water to mature it, and for this reason 
should have an experimental and demonstration farIII/ by itself, in a rice
growing region. On my return from Bihar tour in 1915, I had suggested 
to the Chief Engineer that such a farm might with advantage be established 
on the Raya Branch Upper Chenab Canal, which is in the main a rice 
irrigating channel. I am glad now that one has been established under the 
auspices of the Agricultural Depar~rilent. Strange as the suggestion may 
appear, I would recommend that this farm should be in charge of the Irriga
tion Department, at any rate to begin with. A sound knowledge of agricul
ture cannot be divorced from "the education of the present day Irrigation 
Engineer, and it will be not unnatural if the farm for rice, which so much 
depends on water, is placed under his charge. 1 think an Assistant Engineer 
(attached to the Division) should be in charge, helped by a subordinate and 
a zilladar who has received his education at the Lyallpur Agricultural 
College. The work should b~ carried out with the advice of the Deputy 
Director of this part, wh() should inspect the farm and record his remarks 
in the Log Book. Thus there will be co-operati()n between Irrigation and 
Agricultural DepartJDents, which is a very necessary thing for the Pu~jab 
nolV. Later on, if necessary, the farm may be transferred to the AgrlCul
tural Department. 

62160 
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I understand that the main object of this farm is to have good seeds and. 
erolve new varieties... This is not enough, but all matters concerning rice 
should be carefully dealt with. Seed selection is a very important matter 
indeed, and it has not received any real attention in the Punjab. But" it 
is important that the grain intended for sowing should be carefully selected 
with a view to securing seed of high germinative power, true to type, and 
free from red grains. Light grains which usually fail to germinate may be 
eliminated-by winnowing or, more effectively, by floating off in salt water, 
the latter being the method practised in Japan. To keep the grain true to 
type, it is advisable to collect separately, previous to harvest, the finest 
heads from the best yielding plants of the particular varieties, and to 
reRerye the grain obtained from these for sowing purposes. The crop 
obtained from seeds so selected should be subjected to a similar proces, of 
selection during subsequent harvests until the type has become "fixed" 

The elimination of red grains is important, if the crop 
is intended for export, as the presence of red grain in samples of milled 
" white" rice lowers the commercial value of the latter considerably, and 
there are no methods of milling by which red grains can be separated from 
white" (a) In Oeylon "seed selected" in the Japanese method 
" and sown less thickly has been found to give a larger outturn per acre 
than un selected seed" (b) U8eful work in this direction is being done in 
Madras, Bombay, Central Provinces, Bengal and Blirma, and it is necessary 
to do the same in the Punjab." Besides seed selection, and evoh·ing new 
varieties, draining and green-manuring discussed above, the following 
matters should also receive attention on the farm:-

(1) Seedlings.-Under this head come the best mode and time of sowing 
seed-beds, the age, height and rate at which the seedling should be trans
planted. In Madras the seedlings ar(' planted when they are three to six 
weeks old according to the varieties, their height being one to one and a half 
feet. IIi. Raipur farm the 1916-17 experiments on the g'ILTmatia variety of 
ric(' showed that where one seedling is planted per hole, the best outturn 
was from seedlings five weeks' old, while two seedlings per hole six weeks' 
old gave the largest outturn. It shouid be r.een by experiments what is the 
best for the Punjab rices. With regard to seedling rate in transplanting, 
the usual practice is to put a large number of seedlings in one hole. This 
results in ~aste of seed and also in less produce per acre. Recent experi
ments in :Uadras, Bengal and even Japan have shown that single seedling 
plantation gives very good results. The Madras experiments show that if 
seed has been sparsely sown in the seed-bed, strong seedlings are obtained, 
aud equal yields are got by transplauting the seedlings singly. " In 
G('Idavllri, Tanjore and other southern districts, the usual seed rate waa 
about 100 to 150 lbe. per acre, aud bunches of from five to eight and even 16 
plants l\"('r" transplanted. By single seedling transplanting the rate was 
reduced to 20 Ibs., resulting in a saving of about Rs.3 an acre in seed alone 
without affecting the outturn. 'fhe system has been very widely taken up 
in Tanjol'e and other southern districts, and it is estimated that the profit 
arising therefrom must ,be worth about 10 lakhs of rupees a year; (r.) "An 
experiment conducted at Nugawela in Ceylon (d) in 1914-15 with a seven
month crop indicated three seedlings per hole as giving the best outturn, 
and two seedlings per hole gave next best results. The experiments carried 
out at ltaipur station showed that where close planting is practised one 
seedling per hole gives the largest outturnj where planting at medium 

- -------- -- --- ---~-----
(a) Bulletin of the Imperial Institute Vol. XI, No.4, October-December, 

1913. 
(b) Tropical Agriculturist, Oeylon, June, 1915. 
(c) Report on the Progress of Agriculture in India. 
(d) Tropical Agriculturist, June, 1915. 
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widths, i.e., 6 inches, is practis.ed 2 to 3 seedlings per hole do better than 
singles, while with wide planting, i.e., 9 inches apart, threes and bunches 
have done best. That a low seedling rate is really good is further shown by 
the fact that " in Egypt only half a bushel is sown per acre, and the yield 
is from 60 to 150 ,bushels per acre. In Ceylon, two ,bushels are sown and 40 
or 50 is the average reaped from the best fields." (a) Thus, there is a,n 
optimum rate for seedlings, and this should be investigated for different 
varieties in the Punjab. 

(2) TrlZnsplallting.-There is no point in having any broadcast rice in the 
irrigated parts of the Punjab, and yet it is practised a good deal. One 
thing that the farm should dQ is to popularise transplanting by demonstra
tion, as the excess in outturn far exceeds the extra initial cost. "The 
physiological factors involved in transplantation are somewhat obscure, but 
the conclusion at present arrived at after a nUIDber of experiments is to 
the effect that transplantation acts in a way like root pruning, the injury 
to the root system stimulating the growth of the sub-rerial portion and 
resulting in increased tillering. The root system of the transplanted rice is 
developed from the lo\\er nodes of the stem, the first or seedling root system 
dying completely. In fact a series of experiments showed that amputation 
of root system of the seedlings did not interfere with the development of 
the transplanted plants." (b) In Central Provinces is has been shown that 
the transplanted paddy on the average pays about Rs.15 pel' acre lUore 
than a broadcast paddy, and as a result of Dr. Clouston's efforts a large 
area in Ohhattisgarh Division is transplanted now. According to )Ir. E. J. 
Butler, Imperia.! Mycologist, that worst disease for rice called u/ra does 
not attack transplanted rice. (c) Zamindars in the irrigated Punjab ~hould, 
therefore, be instructed not to sow any broad-cast rice. 

(3) Hoeing, weeding and cultivation during crop.-All this requires 
systematising. 

(4) Manure other than green manures.-It will be useful to determino the 
best manures for local rices, as the kind of manure to be applied depends 
to a large extent on local circumstances as regards availability and cost of 
transport, and to the peculiarities of the soils to be dealt with. Bonemeal 
has in many Provinces given good results, and as bones are available in the 
Province it will be a good thing if local crushing is arranged for, and the 
present export, which is a great agricultural loss to the country, stopped. 
Artificial manures do not suit rice on account of their solubility in water 
which is generally present on rice fields. Experiments in Coimbatore, 
Madras, have shown that .. bulky" organic manures applied to rice fields 
give better results than manures of similar value but containing little organic 
matter" (d). 

(5) Duty 01 water.-This is a very important subject, and very vitally 
oonoerns the Irrigation Department. This figure is. uncertain. The Raya 
Branch itself is designed on a duty of 80 at distributory head. 
On the Sone Canals it varies from 68 to 48. The usual figure 
believed in the Punja;b is 65. King gives II range of duty from 
25 to 66--actual figures given by him from various sources being 25, 28, 30, 
40, 55 and 66. Experiments made by 1\Ir. Balfour in Ceylon led him to the 
conclusion t.hat on average paddy lands about 16 inches of water is required 
in the first month, and about ]2 inches for ~ucceeding months of irrigation. 
On the proposed farm in the Raya Division, the direct measurement of 

(a) Tropical Agriculturist, June, 1915. 
(b) Classification of rice in the Oentra.! Provinces, by Mr. R. J. D. Graham. 
(c) Pusa Bulletin No. 34, " Disease of Rice." 
(d) Bulletin of the Imperial Institute, London, Vol. 11, No.4. 
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water and rainfall o\-er a series of years will give the average delta in the 
field, and from this' basis it will be possible to work out the duty in this 
Division, as rice irrigation only is done here. 

(6) Diseases 0/ rice.-Rice suffers from a variety of pests and diseasl!6. 
Investigations have been made in Pusa., and will be found in Bulletin 
No. 34 named "Diseases of Rice" by Dr. Butler_ A leaflet showing 
pictures of different pests is issued from Lyallpur College also. The article 
in the Bulletin of the Imperia.l Institute gives a. good description of rice 
pests and diseases and of their treatments. The fa.rm, by oorrespondence 
with Pusa Institute and Lyallpur College, can understand and deal with 
local pests and diseases. 

7. Varieties 0/ rice.-Varieties of rice are legion. In Bihar during my 
short stay I collected samples of a.bout 30 rices. In Central Provincea, 
Mr. Graha.m collected as many as 670 rices ha.ving different looa.l names, 
although each does not necessarily represent a distinct variety. In the 
Punjab we ha.ve our own va-rieties like sathi, mushkanl" bara, etc. The 
dassification is done on three different bases, namely:-

(1) Habit of growth and cultural requirements. 
(2) Chara.cters of grain. 
(3) Period of growth, i.e., early a.nd late varieties. 

It will be a useful work if the farm classifies Punjab rices on a sounu 
basis. Another very important work that can be done at the farm is 
testing the local varieties and propagating pure strains of the most 
promi~ing ones, as is done at the Raipur farm for Central Provinces rices. 

(8) "Flood" or "deep-water" rice.-Another thing that may with 
advantage be done under the management of the farm is the introduction 
of the "flood" or "deep-water" variety of rice in inundated part!il 
in the neighbourhood. One such place is the eastern part of Ra.kh Marh, 
which is inundated on account of the passage of the Deg Diversion through 
it; and another is the land between the Mast Chak Bund and the Ravi 
river. The variety is grown in Siam, Burma and Bengal. As the idea 
is new for this province, I do not need a.n excuse for quoting in full what 
little has come to my knowledge, in order to stimulate interest in this 
new thing, so that it may be seen if some of the inundated area. which 
goes without any crop in floods may not with advantage be employed for 
the growth of this rice. There are only four short quotations, namely:-

(i) from the book called ".&iam-A Handbook of Practical Com
mercial and Political Information, by Graham," pa.ges 302-303. 

"Again, in many parts of the country, the land on which rica 
is grown is liable to floods of greatly varying severity. Here the 
ordinary rice-plant would frequently be destroyed and a va.riety 
is therefore used which has been evolved in the course of centurieil 
of selection. The variety grows at first a.s ordinary rice, but when 
the floods come its growth is accelera.ted to keep pace with the 
rise of water. The stra.w, large and light, acts as a floa.t and 
keeps the head of the plant above water, and as the flood slowly 
subsides, lies on the surface throwing out at the nodes lateral 
shoots that terminate in ears and fibrous rootlets, which draw 
from the water the additional nourishment demanded by the 
luxuriously growing plant, which the original roots in the soli 
cannot supply. Thus a crop is secured, however severe the flood 
may be, though the resultant grain, owing doubtless to the rank 
growth of the plant, is small and inferior in quality to that pr~ 
duced on irrigahle and drainable la.nds. II 

Rai Bahadul' Lala Wazir Cha.nd Ohopra. 
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(ii) From the Bulletin of the Imperial Institute, London, Volume XI, 
~o. 4, page 637:-

" • The term 'giant rice' is proposed by Kikkawa for 
certain forms that grow beyond the normal height of ordinary 
rice, which is usually about 3 feet and seldom exceeds 6 feet. In 
Siam and certain parts of India the stems of the .. giant rice' 
have been known to reach a length of from 10 to 15 feet. All they 
seem to possess the property of growing tailer lIB the water rises, 
these 'giant rioes' have their value in districts liable to flooding, 
and where the depth of the water cannot be controlled." 

(iii) F,rom the Progress Report of the Ceylon ,Agricultural Society 
in the "Tropical Agriculturist," Ceylon, for June 15, page 380:-

",Mr. C. D. A. Gunawaroena forwards a report on the cultiva
tion of 'yahaing' and 'shangale' paddy from Burma. These 
varieties are known to be water-resisting and were cultivated on 
fields apt to be flooded. 'Y ahaing' withstood inundation when 
ears were ripening. The paddy is a three months variety and 
was broadcIIBted on 17th November. It went under water frOID 
27th November to 1st December, 6th-9th December, Ist-5th January, 
and lGth-ISth February. The yield secured was 45 bushels per .acre . 
. shangale ' failed to germinate satisfactorily." 

(iv) From Pusa Bulletin No. 34, "Diseases of Rice" by Mr. E. J. 
Butler, Imperial Mycologist, p~ge 3:-

" The deep water varieties are coarse and withstand flooding 
to a remarkable extent, being said to grow as much as 9 inches. 
in '24 hours and to reach a length sometimes of 20 feet. 
The deep water rices are grown in the lowest lands, and in some 
places, where the inundation is early, have to· be sown in February. 
They keep pace with the rise of water and at harvest only the 
ears and 1 to It feet of stalk are cut, the rest, often many feet in 
length, being left as stubble. " 

The author is speaking of the Lower Bengal Districts of Noakhali, 
Tippera and Dacca. 

QUES:rlON 22.-Co-Ol'ERATION.-(C) I would sayan emphatic yes. In 
co-operative irrigation I fully agree with the opinion expressed by Sir 
Henry Harrison given in the note on co-operative irrigation attached fOIl 

Appendix II to Question 8 (b). 

I reproduce it here to bring it pointedly to notice:-
" .. I submit that, if not at once, eventually some system of 

village government must be devised and sanctioned by law, enabling a 
large majority of candidates for water for a certain area to coerce 
a small minority into accepting it. I energetically maintain, then, 
that we must be careful to preserve the system of leasing in compact 
areas, that leasing in compact areas involves as a consequence that 
the tenants of such areas should be vested with the powers whic!-J 
all communities have of overruling the objections of an obstructive 
minority, more especially when the minority as a rule desire the 
water but hope, and too often hope rightly, that by holding out they 
will obtain some at least of its benefits without payment." 

QUESTION 26.-8TATISTICS.--(b) I would strongly urge introduction of 
uniformity in weights and measures in the country. There are practical 
difficulties in the way of this reform, but the advantages, which need not 
be dilated upon, 'far outweigh the effort required to overcome these diffi
cllities, and persistent attempt should be made to bring about the reform, 
even though gradually. For area the units should be the English acre 
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and its decimals, and for weights the Indian maund and seers (maund = 
B2 2/7 lb.). For assessment of canal dues, a system of recording and 
a.seessing in acres and decimals can be brought abont ell6i1y. In the 
accompanying note (Appendix V)* it has been shown how different land 
measures in the Punjab can, with the help of simple conversion tables 
and simple mental arithmetical formullill, lend themselves to assessing canal 
rates on an "acres-and-decimal" system. I would advocate its adoption 
as a first step towards uniformity of measures in canal administration. 

APPENDIX I. 

RELATING TO QUEilTlON B.-IlLIUGATION.-{b) Statement showing lull supply 
factor., at outlet heads o·n Awagat Distributary, Lower Ohenab Oanal. 

~~ : 
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Kharif 1922 ... ... 7,029 134 52'5 6,813 \ 129} 367 
Rabi 1922-23 ... 7,272 136 53'5 12,729 I 238 
Kharif 1923 ... ... 7,257 132 55'0 6,932 , 122 }351 
Rabi 1923-24 ... 7,148 131 54'6 12,509 229 
Kharif 1924 ... ... 8,314 156 53'3 7,484 140 } 340 
Rabi 1924-~5 ... .. , 7,473 128 58'2 11,669 200 
Kharif 1925 .;. ... 8,653 165 52'5 8,136 155} 361 
Rabi 1925-26 ... 6,450 118 54'6 11,249 2U6 , 

I , 
-- --- -- -- ~---- ----- _.-

Average 355 acres to a cusee. 

APPENDIX II. 

RELATING TO QUESTION B.-IRRIOUION.-(b) Note on a "System of Irrigation 
by l£ase.r on a Co-opll1'ative basis." 

During my visit to the Sone Canals in Bibar in 1915 I had oocasioll to 
observe the system of irrigation by leases in vogue there. Further study 
of the subject, and observation of the marked progress that is being made 
in the matt.er of oo-opel'ation movements in the country, lead me to think 
that time is come when a real ~tart should be made of irrigation by leases 
in the Punjab. It may be said that the experiment on the Shahkot Dis
tributary, Lower Chenab Canal, did not prove a success; but it must be 
remembered that the experiment synchronised with the substitution of 
modules in place of outlets, resulting in silt trouble in the Distributary, 
and that the patwari agency was kept oon for statistical purposes, resulting 
in a certain suspicion in zamindars' minds; then the period wa.~ not suffi
ciently long to Judge results. A further attempt is therefore necessary. 

2. It will be a useful thing to give a history and description of the Bihar 
system. Irrigation first started on the Sone Canals in 1875-76, and in 1874 
it became necessary to consider what revenue system be followed on these 
canals. 'In kAari! the bulk of irrigation was rice, and the rainfall in Bihar 
is so favourable that a good deal of rice was matured on rain. III spite 
of the vagaries of the Indian monsoon, the average rainfall in Bihar is 
nbout 50 inches, of which about 45 inches fnIl in the rice season of June 
to October. Although there are sometimes long breaks, a perusal of 

* Not printed. 
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the rainfall register of the Arrah Division showed me that the number of 
rainy days in July and August is much larger tha.n in the Punjab. 'nhus 
tbe rainfall is both copious and' better distributed. During breaks in rains 
and for the periods immediately following the rains, the irrigation was in 
pre-canal days effected from shallow reservoirs or aharas which were 
formed by throwing earthen embankments across the country drainages 
with two side8 running up the slope. Such bu.nds across drainages are 
not unfamiliar to people of the Sialkot District, which is traversed by the 
Aik, Deg lnd Satrah nalas, and, which being submont&ne has important 
drainage lines and fairly good rainfall. Outside the commanded area of 
the Sone Canals this system of irrigation is still practiced. Thus in the 
Eastern Bihar district of Gaya about half the cultivated area of the 
district is watered from these ahOll"a!8 and pains (a sort of inunda.
tion channels from streams) made by private agency. This favourable 
condition is reflected in 1lh.e very low water-rnte for rice; to begin with 
it was fixed at Re. 1-8-0 per acre, and went on gradually rising until in 
1904 it was fixed at Rs. 3 per acre for long leases, as compared with 
Rs. 6-4-0 nnd 7-8-0 per acre in the Punjab. It is further shown by the 
fact that a syst.em of crop experiments was introduced and is still in vogue 
determining the yields of crops cultivated with the assistance of canal 
water, as c.ompared with crops cultivated without thi~ !tid. and to rouse 
the interest of cultivators it is enjoined that these experiments ~hOliH be 
conducted as publicly as possible. These, then, were the considerations 
"'hen the irrigation on Sone Canals system came to be introduced. At that 
time there were two systems to guide, (1) the Upper India system, (2) the 
Bengal system (Orissa and Midnapore Canals). While contrasting the two 
systems in 1874, Lieutenant Ottley, R.E. (later Sir John Ottley, K.C.I.E.) 
expressed hilJll3elf thus:- . 

" In Xorthern India a cultivator who desires to irrigate applies not so 
much for uoater as for either a share in an existing watercourse or for an 
entirely new watercourse. The mnnud once issued, he is at liberty, 
subject to comparatively minor restrictions, to water when he likes, where 
he likes, and what he likes. He can, if it so pleases him, refrain from 
irrigating if he sees a chance of rain; and in this case he is charged no 
water rate. 

II In Bengal, on the other hand, he is compelled to state formally for 
~'IIeTII crop the area he wishes to irrigate, and above all he must, if he 
would avoid .paying a heavier rate !lDake up his mind before a certain and 
that a ,"err early date, i.Il., at least six weeks before t.he irrigation is actually 
required. It must be apparent to all that this procedure must naturally 
tend to deter the cultivator from taking wa.ter, as weighty formalities have 
to !be gone through previous to e'llCTII crop, and not, as in Northern India 
once for all." 

3. Although Lieutenant Ottley saw the difficulty that in ordinary years 
the land ,,"ould be practically under ,,"ater when it would be almost im
possible to distinguish 'between cana.i and rain irrigation, he proposed that 
Northern India Canal Act, VIII of 1873, should be made applicable to 
the Sane Canals, with slight modifications. The Il"ules required that culti
vators should apply for permits to irrigate specified areas, but that the 
charge should be on the area found by meamrement to have been actually 
irrigated. This was a sort of compromise betwen the Punjab and Bengal 
systems. This method though suitaible for lands enti~ely dependent on 
artificial irriga.tion such as sugarcane or cold weather crops, or on canal 
systems of Northern India, proved quite unsuitable for rice crops on a 
large scale during the monsoon, when irrigation is only a .help to the 
rainfall. This mixture of rain ·and cana.i water led to confUSIOn. Supply 
,,"as given from the cana.! as in Upper India and the officers " hunted the 
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mixture of canal and rain water all over the country." Mr. Inglis in his 
book on "Cana~ -and Flood Embankments of Bengal" says that 
he remembers ~ "Assistant Engineer who used to take samples of the 
water in the fields, which he stated, he could determine to be either rain 
or canal water 'by sight, taste and smell." 

Rates and rules for working on the Sone Canals were ,revised from time 
to time-in 1878, 1879, 1880, 1881, 1888 (on the recommendation of a com
mittee of 1887 presided over by Mr. (later Sir Henry) Cotton, 1891, 1896, 
1900, 1901, 1904--and in course of time was evolved the present system 
of irrigating on leases and dividing the period of the year into three 
seasons of kharil .. rabi and the "hot weather." The leases are of two 
descriptions-long and season leases. Long leases are for a term of years
previously they were for three or five years, but now the tendency is to 
make all long leases; seven yeoar ones for supply from 26th June to 25th 
March, that is a full year except the hot weather. In kharif there are both 
classes of leases; and in rabi and hot weather there are season leases only. 
F'lor kharil the water-rates' are levied on the area of the hlock, and no 
measurements of the area actually irrigated is done, whet·her it is a long 
lease or season lease, sufficient water being allowed to do cent. per cent. irri
gation in the block. The rate for long lease is Rs. 3 and for season khal'ij 
lease Rs. 4 per acre. For rabi and hot weather leases, tne water-rates are 
levied on the area actually irrigated, the applications only approximately 
specifying the areas of land for which water is required. For sugarcane in 
long leased area additional rate is charged by measurement .in hot weather. 
Permits for single watering, &c., are also essential, but that does not 
concern our su1bject. 

4. It will be thus seen, that as a result of forty years' experience, the 
present system is evolved. The detailed rules can be seen in the printed 
book "Some Oanal Rules." 

5. It may be noted, tha.t while the system has succeeded in Bihar, it did 
not attain success on the ,Western and Eastern Junma Canals. On the Western 
Jumna in early years, selling '\I"ater by contract on leases up to thirty 
years was started, the land-owner agreeing to pay a fixed price for a water
course head with a given area of opening. But in this time various changes 
and improvements were going on, and the system was abandoned. On the 
Eastern Jumna Canal a.bout 1867 a great many three-years' leases were 
entflred on, IIlnd the system was readily accepted by the zamindars, but at 
the expiry of the first lease, people declined to Tenew them owing to the 
fact that people did not possess that CQ-operation, which is necessary to 
equitably distribute the water amongst thelll6elves or determine the share 
of revenue to be paid ,by each. Thus it a.ppears, that the failure on 
the two Jumna Canals was from want of persistence in the system, while 
the success in Bihar and Bengal is due to such persistenoe. There was no 
co-operation amongst the people before, but the system has brought in the 
necessary co-operation. The state of affairs in the early days can be 
judged from the following quotation from the report of Mr. (later Sir 
Heury) Harrison, at that time Collector of Midnapore:-

" Frequently l_s have had to be withheld because other ryots will 
not join in them, still more frequently they have ha.d to be postponed, 
whlle the Government Officer in an undignified ma:nner dances attend
ance on the recusant ryots and endeavours by a mixture of persuasion 
and argument, to induce them to unite iill a. lease which cannot be 
accepted otherwise. I submit that, if not at once, eventually some 
system of village government must be devised and sa.nctioned by law, 
enabling a la.rge majority of candidates for water for a certain area, 
to coerce a ema.ll minority into accepting it. I energetically maintain, 
then, that we must be careful to preserve the system of leasing in 
compact 'lire as, that leasing in compact areas involves as a cOI16equence 
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that the tenants of such areas should be vested with the powe~ which 
alI communities have of over-ruling the objections of an obstructive 
minority more especia.lIy when the minority as a rule desire the water, 
but hope and too often hope rightly that :by holding out they will obtain 
some at least of its -benefits without payment." 

6. Compare this with the following extract from an article by Mr. 
W. A. Inglis (retired Chief Engineer, Bengal), entitled- "Looking Back" 
in "Indian Engineering," dated 23rd October, 1909, and the value 
of perseverance will be at once understood:- -

"On the Sone Canals . . . the demand for leases is greater than 
we are a-ble to comply with, 9.nd it is easy to decline a.pplications for 
lands which require more than the usual quantity of water. The great 
advantage of the settled leases is that we know :beforehand the volume 
of water required at each outlet and for each distributary. In the 
earlier days, with indefinite leases and unregulated outlets,the most 
heroic efforts were required at times of urgent demand to get the water 
to the land near the ends of distributaries. Now it is mainly It. 

qnestion of keeping up the level of the river in the pool above the 
weir, though of course, it is still very necessary to constantly inspect 
the dil.'tributaries to see that the prS-'arranged rotation is kept and 
that the flo.W is not Obstructed or interfered with. The constructio.n of 
ou tlets, Jcgulated in accordance with the lllrea to ,be irrigated and 
with the discharge capacity of the distributary, and the methodical 
rotation o.f supply from the Main Canal to distributaries has done 
much to f .. "ilitate the distri.butio.n of the water. It is most interesting 
to study the efficiency of these arrangements. There is a great pleasure 
in riding along a distributary at a time of demand and finding the 
calculated supply quite sufficient to give water to the last outlet, 
01" to go. down the Maw Oanal and find each distri,butary getting its 
1I11otted supply while the right 'balance is passing forward." 

7 Proposals for a. similar lease system, modified to suit conditions ill 
Bombay, were placed before the Irrigation Commission by Mr. Visvesvaraya, 
then Executive Engineer, Bombay, and met the Commission's approval. 
The same views he put befo.re the Irrigation COnference, Simla, in 1904 
in his paper entitled" Economy of water in Deccan Irrigation," and this 
system has ·been introduced on the Nira Canal in Bombay. 

8. The defect in lIIny lease system on blocks lies in the fear that the 
zamindar may waste water if it is too much, !but the remedy. lies in our 
hands by adjusting the supply according to the needs of elllCh outlet. This 
cannot be done during the currency of a lease, ,but certainly CIIIn be done 
about the expiry of a current lease a.ndbefore its renewal. 

9. Such a system implies the existence of oo-operation amongst the 
cultivators .themselves, chiefly for the purposes of ipternal distribution of 
water. Parnchayats or Irrigation Boards can -be appointed (on a. basis of 
election) for such purposes. Such examples exist both in India, and in otber 
conntries. The Loera system in Spain, so admirably described and advooaood 
by Mr. Schonemann o.n pages 43 to 49 in his printed report on "Tour of 
IMpection in Sprun and France," is one good instance. In Madras the 
Collector of Nellore, Dewan Bahadur R. Ram Chandra Rao Avergal, has 
introduced such boards in certain villages of Nellore district in years 
1911 to 1914, and they are reported to be working sa.tisfactorily. The 
boards are elected, and! their chief functions are-

(i) To. manage efficiently the irrigatio.n on the reservoirs after the 
WlIoter emerges out of the several sluices; 

(ii) To see that no set suffers from want for water, tha.t no smgle 
Bet is benefited to the prejudice of the other sets, and that each !let 
gets its proper supply o.f water: 
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(iii) To get all their difficulties removed so far as irrigation is con
cerned ,by pIacing themselves in direct communication with the PubF<.: 
Works and Revenue Departments; 

(iv) To see. that the rules of the Pu,blic Works Department in the 
matter of keeping the sluices open are enforced; 

(v) To suggest to the Pu,blic Works Department any temporary or 
permanent alteration in the rules; 

(vi) To exercise a general supervision over the work. of the 
Panchayats and to guard specially that the richer ryots are not bene
fited at the expense of poor il'yots; and 

(vii) To supply labour to the Public Works Department on requisi
tion. In Ceylon also (oocording to an article by Inglis, in the" Indian 
Engineering" dated 12th May, 1917) there is an Ordinance which 
empowers the Executive Government to constitute 'by proclamation any 
suitlVble area aa an Irrigation district. Of tel' such proclamation a 
meeting of the proprietorn of that area takes plooe, and in this meet
ing they appoint a committee to be associated with a representative 
of the Government for framing rules for the encouragement and ex
tension of paddy cultivation and enforcement of ancient customs 
il'elating thereto. The propriet01'l3 a1so determine i.f the Ordinance shall 
·be carried into operation ,by the aid of headmen, or of village councils 
or both. The headmen, who are elected by the proprietors and who 
receive pay, work under the direction and control of the representative 
of Government. The village councils are made use of in dealing with 
persons accused of breach of rules or customs. The President of the 
council, who is either the Government representative or some one 
deputed by him has, however, full powers, so that the council are rather 
in the position of advisers. T'be proceedings are summary, advocates 
or agents are not permitted to appear, nor is any appea~ allowed 
to a superior Oourt. There is, however, a l'ight of petition to Gov.ernor 
in Council. The powers are small, ,being limited to a fine not exceeding 
30 rupees. 

10. As regards the introduction of any co-operative system in the Punjab, 
thi6 question along with the allied one of assessment 'by volume, has in 
recent years ,been discussed in this Province-principally as a result of 
criticism on Mr. Schonemann's proposals in his Report of Inspection in 
Spain and France (mentioned lllbove)-

(i):By Government, both departmentally and in a conference of 
officers "ide the two publications:-

(a) Selections fil'om the records of the Punjab Irrigation Secra
. taria:t-Introduction of Oo-operative Management of Irrigation 

in the Punjab (pu'blished for official use only). 
(b) Proceedings of a conference held at Simla. on 12th and 13th 

September, 1917, on the more economical use of water for irriga
tion and on connected subjects. 

(ii) By Press, vide the two articles in the Civil and Military Gazette, 
La.hore--

..: (a) "Spanish Irrigation methods" in the issues of 30th and 31st 
Decem,ber, 1915. 

(b) "Irriga.tion cha.rges by volume" in the issue of 22nd June, 
1916, by way of criticism on a paper on Kennedy Gauge outlet 
read Ibefore the Engineere' Association, Lahore, by Mr. Prabh 
Singh. 

(iii) By a professional body like the Engineers' Association, Lahore. 
in a paper by Mr. Bur Singh on "Sale of canal water iby bulk and its 
distribution by Panchayats" read at the annual meeting of 1916, 
the interesting discussion on which brought to light anot'her instance 
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of charge by volume and co-operative management in the case of the 
Aragon Canal in Spain. 

What form the co-operative system will take in this province and what 
fate it will meet, experience alone will show, but there is no doubt that 
a beginning should 'be made in suitable localities. There is no reason 
why it should not succeed if introduced with caution and developed with 
care, when it has been successful on the one hand in such civilised countries 
as Spain, and on the other rumongst such wild people as the tribes of 
Afghanistan and 8eistan. A shoct quotation from the OilliZ and MiZita1'y 
Gazette article (a) mentioned above will not be out of place here. It 
says that ". . . . local self-government will evolve itself under com
pulsion in the least favour8lble soils, and when the pressure is strong 
enough it will develop authority more effective than despotism. Precisely 
the same effects may be seen on the frontiers of North-Western India. Even 
the most lawless tribes in Afghanistan and Seistan manage to ·hammer out 
some kind of a workable system of making and maintaining large water
courses or kOlTez some of which almost deserve to be caJIed canals. 
Within the British border the old system of local self-management seems 
to ,have largely disappeared, to judge from the a.bsence of any mention 
of it in the Gazetteers of the North-West Frontier Province, though for 
Bannu Mr. 8. 8. Thorn·burn has left on record a remarkllible description 
of such a system. But in one respect it differs essentially from the 
democratic principles in force in Spain, for the dietl'ibution of water is 
not effected 'by any selected body or official, but a fa.mily of Shaikhs which, 
many generations ago, obtained water, and probably land as well, on con
dition that they preserved an equality of paortition between two brancht)8 
of a canal. Nevertheless,' the great feature,·' on the Bannu CanaIs, 
and one indicating a remarkable power of self-Government is the method 
by which each turn or what may 'be called the periodicity of applying wa~r 
is regulated. This method is simply the casting of lots (isk)." These 
extreme examples are given to show, that when some form of co-operation 
exists in both civilised and uncivilised localitieEr-the details suiting each 
locality-there is every propect of its success, if introduced in other parts 
of India. 

11. The suitable localities in the Punjab to start the experiment, are 
either the Chenab and Jhelum Colonies or the purely ;rice tract like the 
Raya Branch; the formerbeca.use each village is practicallly a block watered 
by olle or two watercourses, and ,has a' homogeneous population, and the 
latter ~ause there is only one orop (rice) grown rut a time when the 
demand for water is fairly uniformly keen. 

12. I will now offer such suggestions about the introduction. of this 
system, as occur to me aifter perusal of all the literature that has fallen in 
my hands, keeping in view such points as were salient features of the 
discussion in the Punjab. 

I. Preliminary-
(i) The system should be started tentatively and with ·caution. It 

should ,be first on a well-established distributary. 
(ii) It . should be started on a voluntary Ihasis. A yea.r's notice 

should be given to cultivM;ors to the effect that with effect from next 
succeeding kkan/ on that particular distributary the system would 
be in force and applications should be invited to come in by the 1st 
March preoeding that kkOlTi/. . 

(iii) As soon as a dozen applications (one for each outlet) have been 
received, a special officer whose sympathies are with the scheme, should 
be appointed to introduce, work and develop the system.. . 

(iv) To begin with, the outlets as th~y Me, .should be dealt wlth, 
as the zamindars will have known thel,r worklDg for several years. 
Later on cbanges can be introduoed. 
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II.-Working-. . 
(v) The unit should be an outlet. The· fact, that there are often 

more than one village on an outlet will not affect the question 
materially. On the voluntrurybasis, they shall have agreed amongst 
themselves ,before they apply. 

(vi) The ir~igating community on the outlet, through their elected 
syndicate, should undertake to pay in some prescribed manner a cer
tain fixed amount for the outlet at the end of each Jas!. 

(vii) The amount !for an outlet should 'be based on the average of 
the earnings of the previous three years, to the next higher half
hundred, to make the amount a round lump sum. 

(viii) The lease should, to begin with, be fol' three years; _a-nd if the 
scheme succeeds it may be extended to seven years as in Bihar, and 
if necessary lease-money may be enhanced on some suitable basis. 

(ix) The payment may, with advantage, be made through co-opera
tive banks, which if not existing in the locality may be started. The 
bank should undertake to pay to the Department on fixed dates and 
realise the same from the syndicate in such manner as may by legisla
tion be decided. The dates may be 1st January for khaTiJ and 1st July 
for rabi. 

(x) To begin with at least it will be necessary to grant a certain 
remission per diem for the days over and above a certain minimum 
number of days on which the supply in the distributary may fall below 
a certain minimum level. For this purpose, gauges may be fixed for 
suitable reaches, and if the gauge falls 'below a oertain minimum in 
that reach on a day, that day Elhould be counted., Gauge-readers will 
read the gauges as usual, and since these readings win be connected 
on the distributary system, there is not much fear of fraud. The 
syndicate must be made to agree to accept our gauge register record 
as correct. The above will be somewhat on the lines of supply of power 
to flour or other mills on· canals. 

(xi) The canal patwari should have nothing to do with an outlet 
under lease. For statistical purposes the records of the civil patteari 
would quite do. 

III. The syndicate or pwnchuyat-
(xii) The syndicate should be elected, the constituents being all the 

land-owners and ma'Un"Usi -(occupancy) tenants of the commanded 
area of the chak, a oertain area say ten acres having one "ate. The 
system of election may be determined by legislation. 

(xiii) The syndicate should ,be in offioe for three years, and suitable 
rules may be made to fill up vacancies. 

(xiv) The strength of the syndicate will vary with the area of the 
chak, there may be say one member for every 50 acres, with a minimum 
of three. 

(xv) Each syndicate may determine, by rules framed under legisla
tion, the best and most convenient local mode of collection of revenue; 
but I would suggest that it may be proportional to the time the water 
course was used by an irrigator. Such an account would be simple, 
and approximate check on it would be the wwrabandi mentioned in 
next clause. The amount realised should be the lease money, plus 
cost of working. 

(xvi) Distribution of water should be according to a warabandi 
fixed in an open meeting of the syndicate attended by all irrigators. 
It may be occasionally revised. 

(xvii) Accounts should be as simple as possible and may be kept by 
a munshi, who should have nothing to do with any work in the field, 
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the syndicate to decide the best mode of reporting time to 1;he Munshi. 
Where there is better confidence, the individual irrigator's report might 
do; otherwise the syndicate may employ a patrol for the purpose. The 
above are mere suggestions. 

(xviii) The selected officer-he may with advantage be the Executive 
Enginser of the Division-should help 11he syndicate with advice; but 
he should not have any executive power over them. 

IV. MiscellaneoU&-
(xix) With regard to the repairs of the water-course, it will natur

ally be kept by the people in a proper state; but there should be no 
interference during the currency of the lease. At the time of the 
renewal of the lease, the renewal should be granted only if the water 
course is reported to be in good condition, as is done in Bihar. With 
regard. to masonry works on water-courses 11he present system may 
continue. 

(xx) All charges on account of waste of water will naturally be 
abolished as also kharaba remission. Charges for waste of water are 
a trifle, and the khwraba remission is not much really and it abolition 
will be no hardship. 

(xxi) But to begin with at least, some provision should be made to 
grant partial or full remission in the event of a wide-spread calamity. 
The present rule under the Canal Act according to which the Executive 
Enginser and the Deputy-Commissioner can jointly grant remissions, 
may be suitably modified. 

(xxii) Some sort of legislation will, it appears, be necessary to bring 
about the change and to ensure its working. 

13. The above are bare outlines. The introduction and working will 
I'equire great thought and patience. 

APPENDIX III. 

RELATING TO QUESTION 8--IlUlolGATION-(b). 

Note on the possibility 0/ better utilisation 0/ the pre-monsoon hot
weather 8upplies in perennial rivers, during the months 0/ April, May and 
June. 

To any observer in the field it is noticeable that on perennial canals 
1.1 good deal of water is wasted during April, May and June. The high 
supplies run in these months are really unnecessary from the point of view 
of crop-requirements. I think they are run because water is available, 
the period is rainless, and instead of sending water to the sea it is turned 
on to land, but economy is not exercised. Of course village tanks are filled 
in this period, but this takes only a small fraction of the supplies actually 
run. 

2. Analysis of crop-requirements makes the matter more patent. Below 
i3 given an analysis on broad lines, of the Upper Bari Doab Canal. Principal 
crops and their main features and water requirements will first be given 
in the narrative form, and to fix our ideas this narrative will then be 
tabulated. The normal depth of watering in cold weather is taken at 
3 inches (it is never higher) the rauni in rabi will be taken 50 per cent. 
more or 4, inches, and kor watering at 25 per cent. more or 31 inches. 
In hot weather the corresponding figures will be 3i inches, 6 inches, and 4l 
inches. For this purpose hot weather will consist of the months of May, 
June, July and August. As to rice, both rawn~ and subsequent waterings 
will be 6 inches each. '.l1Ie above figures are faIrly correct. They are only 
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conveniently kept as easily manageable multiples of 3 inches. Thus ~f 
3 inches normal workjng be taken as I-then-

3! inches (kar in cold weather or normal in hot weather) = Ii. 
4+ inches (1WUn.i in cold weather and kar in hot weath.er) = II. 
6 inches (rauni in hot weather and rice watering = 2. 

In Table II these indices will be applied to facilitate calculation; 
3. The proportion of kha,ri! to rabi on different canals varies from 1: 1 to 

1 : 2. The Upper Bari Doab borders on the ratio of 1: 1, there being slightly 
more rabi than kharif. Assuming 1: 1 will not make material difference in 
calculation but will simplify it a good deal. 

4. Let us then, take the main features of the principal crops in a narrative 
form. 

Taking khari! crops first-

(i) Sugarcane.-This crop is sown from about 1st March to 30th April. 
The preliminary watering is given 10 or 12 days before sowing. Rauni 
is done about 10 per cent. in February about 10 per cent. in April, 
and the bulk of about 80 per cent. in March. It requires one watering 
a month after sowing and thereafter one watering every fortnight in 
sumlller and one watering every month in winter, but none later than 
31st December. The area that may require water after 15th November 
is about 50 per cent. of the total. The crushing starts about 1st of 
November, and lasts till 31st March. A certain proportion is used as 
fodder. 

(ii) Rice.-Transplanted rice only is taken into consideration. The 
land receives an ordinary preliminary watering, and then a copious 
watering is given about three or four days before transplantation. 
Puddling is done for about two days and transplantation immediatel) 
follows. Transplantation lasts from about 1st July to about 20th 
August. From the date of transplanting to about 15th October a 
copious watering is required every eight or ten days. Harvesting gces on 
from 15th October to 30th November. 

(iii) Oatton.-It is sown from about 20th March to 15th June, the 
major part being done from 1st April to 15th May. The sowing is 
done about four or five days after preliminary watering. One watering 
is required about one and a half months after sowing and then one 
watering every month to end of October. The picking lasts from about 
1st of September to end of December. 

The remaining khari! crops may be divided into two classes with 
regard to water requirements. The first class is the early fodder crope 
of chari, moth, and maize near towns. The second class consists of late 
cha1'i or jawa1' maize, gowara, mang, baira, and late moth, whose water 
requirements are much the same. The remaining crops such lUl vege
tables and melons in gardens, hemp and sesamum occupy such an insigni
ficant area, that they can be neglected for purposes of our disC'llssion. 
Of chari and jawa.r about one-quarter to one-third is early fodder orops 
of class 1, and the rest later fodder and corn crops of class 2. 

(iv) Taking the first class, namely, early fodder crops. These 
are sown from about 20th March to 15th May, the first watering being 
given five to ten days before sowing. After that they require three 
waterings, one every twenty days about, till they are cut from 15th May 
to 15th July. 

(v) The other class is sown from about 1st July to 15th August, sow
ing being done four or five days after preliminary water~ng. After 
sowing it takes one watering every 25 or 30 days till early m October. 
It is harvested from 15th Octob9I' to end of November. 
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Taking Rabi crops next-
(vi) Wheat.- The preliminary watering is done from about 1st 

October to 1st December, and sowing say 15th October to 15th December. 
The waterings after sowing cammence from December and go on say till 
end of March, there being on the average one watering every month. 
The harvesting lasts from about 15th April to 10th May. 

(vii) Ba.rley.-This is always a small percentage of rabi. crop and its 
sowing season is November. It takes about one watering less than 
wheat, and is reaped from about 1st April to 15th April. 

(viii) Gram.-That on canals wants. one preliminary watering about 
ten days before sowing, which last from 1st September to 15th October, 
the major portion being sown in September. It. may want one water 
about,February or March, and is cut from 1st April to 30th April. 

(ix) Toria.-It is sown from 1st September to 15th October, five to 
ten days after preliminary watering. It wants about two waterings 
up to Deoember and is then cut from 15tih December to 31st ,lanuary. 

(x) Senji.-This is a very important fodder crop. It is sown in 
ootton a good deal. It does not ordinarily want ploughing. It is sown 
from middle of September to middle of November and seed i5 thrown 
a day or two after first watering. It requires water say once in 20 days 
till about end of March. Feeding the cattle on it lasts from about 1s~ 
February to 30th April. 

Any miscellaneous rabi crops may be taken half of the nature of 
wheat, such as sarshal and oats, and half of the nature of gram, such as 
masur, and their percentage is insignificant. 

5. As said above, this narrative is tabulated in a concise manner ill 
talbles I and II. There is a certain degree of indefiniteness about dates 
and the proportion sown i·n each month of the sowing period, but we may 
reasonably fix these things quantitatively in our mind, and from this 
determine thc state of crop-requirements of water in each month. In table 
II, column 2 gives the names of the principal crops with regard to water
requirements, and column 3 gives its percentage in the lasl to the nearest 
five. In the column for. months, the figure on the left of the x mark gives 
the percentage requiring water in a month, and the figure on the right side 
of x mark gives the number of waterings required; the product of the...oe 
two is termed" water-requirement index." This is totalled for each month 
and the last row gives the relative crop-requirements of water month by 
month. The index on watering shows the nature of watering as given at 
end of paragraph 2. The figures are tentative only to illustrate the idea, 
but the results in the last row may be taken as giving a fair first approxima .. 
tion of the relative water-requirements by months. Column 16 in 
table II, shows relatively in what· proportion principal crops consume 
water on the Upper Bari Doab Canal (perennial section), and it will be 
seen that wheat takes the most. If we divide column 16 by column 3 
th~ result in. column 17 will indicate the number of normal waterings of 
3 Illches required by each crop on the average. In the case of rIce. the figure 
l~ really means eight or nine copious waterings, each double the normal 
S~n?B the normal depth of each watering is taken as 3 inches, then column 17 
diVided by four gives the delta of various crops in the field. This is shown 
in column lB. 

6. It will be seen that ~aking all allowances, the water requirement 
is at its highest in September and October, and it falls in November and 
Q()ntinues so in 'December, rises and keeps steady through January, Feb
ruary and March, and is at its lowest in April and May. It regains posi
tion in June, and then goes on rising, keeping steady in July and August, 
and reaches its climax through September and October. If we could keep 
lip our supply in this order, this would give the best adjustment; hut 
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in winter we are limhed by the supply in the river, and since the principal 
crop in this tract is wheat, whatever of wheat can be done by winter supply 
is done and such senji as is required to keep up the live stock. There are 
some t01'ia, gram and other miscellanies in rabi. The khan-if supply will be 
determined by the land left available after rabi requirements. 

7. It will be interesting to represent the results by curves. * For illustra
tion the channel selected is the Kasur Branch Lower, a branch of about 800 
cusecs ·full supply discharge having only three small kharif channels on it, 
so that it may be taken practically perennial. The black line on the 
diagl'8!lIl is the curve of "water-requirements index" as obtained in 
table II. The green, blue and yellow lines represent the average supplies 
in CUSIlC/S in the Branch by months, for the years 1916-17, 1917-18 and 1918-19, 
respectively. The first is one of about normal rainfall, the seoond 'year very 
wet, and the third year almost dry. The data for these curves are given in 
table III. The red line represents the curve of supplies if they had been 
proportional to requirement-index of the month. The method of drawing 
this last curve is described on the diagram itself. Since losses may be taken 
as approximately proportional to supplies and as the annual curves indicate 
supplies at head, and the red curve is drawn with reference to them, all 
the four supply curves include loSfies, and the comparison is, therefore, fair. 
Hence, where the red line is below the other coloured lines, the difference 
is an index of wastage j and vice ve·rsa, where the red line is above the other 
coloured lines, the difference indicates in khanf closures due to rainfall and 
III rabi shortage due to low river. 

8. The wastage in May and June, .and somewhat in April, is remarkable. 
The wastage in July and August does not matter, as the rivers are then 
high both in supplies and levels to meet all the requirements of the Pro
vince. There is no wastage apparent on the curves in September a.nd tnere
after, i.e., during the rabi season. There is really a wastage in rabi also; 
but in this note we are concerned with the apparent wastage in April to 
June, and I will leave out of consideration the wastage due to bad 
husbandry and want of economy in the case of flow-water as comp.ared with 
lift-water. 

9. It is worth investigating, therefore, how far ,by introducing rotational 
closures on perennial canals during the pre-monsoon period of the hot
weather (April, May and June, when the source of supply in the shape of 
melted snow is limited, and by when storage reservoirs if built shall have 
been generally exhausted), the supplies thus set free can be more usefully 
employed in other parts lower down the rivers. If successful the method 
will result in more cotton, which is such a desideratum in view of the 
Cotton Committee's Report. The sowing would be done with April to June 
supplies, the growing period would be helped by mOIll!Oon, and the maturing 
could be done partly by timely rains and later on by storage reservoirs or 
weirs. 

10. The problem, however, is not so simple but is beset with difficulties 
both of. administrative and agricultural nature. Thus:-

(i) Suppose a small percentage of full supply discharge was necessary 
to run in a month in distr~butaries, it would not be practical to run 
small supplies for long periods. The proper thing would be to run full 
supplies for short periods. 

(ii) But in the latter event, the interval between two flowings may be 
too long in the hot-weather for crops to sta.nd. 

(iii) Also in case of short periods of flow, the time selected may not 
suit certain people, who are not reoo.y for supply then j but perhaps 
this could be remedied by giving notice ahead. 

* Not reproduced. 
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(iv) Again we have to consider whether what we think a.t present as 
wasteful-:-na.mely, system of deep wa.terings in hot wea.ther-does not 
really result in better produce. Professor 'Warington sa.ys:-

" A pla.nt ma.y su<lceed in reaching perfect maturity with a scanty 
supply of water, and in this case there will be a. relatively large produce 
for the quantity of wa.ter consumed, but a maximum crop will not be 
obtained in this way. A luxuriant growth demands permanent turgidity 
of the cells, and in an ordina.ry clima.te this condition can only be 
attained by a large supply, and a. large evaporation of water. The 
largest crops can thus only be grown with a luxurious or wasteful con
sumption of water." 

11. I would suggest that a. committee of iIrriga.tion a.nd Agricultural 
experts and Oivil Officers be a.ppointed to investiglllte the question for the 
Province 8IB a whole. The committee should see what supplies can be saved 
in the months named, and how they can be utilised to the ,best adva.ntage. 
The figures in my note are no doubt .approximate----Iny attempt being to 
derive qualitative results from approximate quantities-but they are 
aoourate enough to suggest a. deta.iled inquiry into the qnestion. 



TABLE I. 
~ Statem~nt 8howing main featnre8 of principal crops. 
--~-----------------.----------~------------.-------------------------------~------
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~--~------------------~----------~------------~--------------------~----------~------
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~ 
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KHAKII'. 

Sugarcane I 20th February to 1st March to 30th One watering a month after sow- ,1st November to 

2, Rice 

3 'Cotten 

4 Miscellaneous crops early 
I (Chari, Moth, &c.). 

Miscellaneous crops late 
(Chari, Jawar, Motb, 
Mong, Mash, Maize, I' 

Bajra, Gowara, &c.). 

20th April. Apdl. 

15th June to 31st 1st July to 20th 
July. Augubt. 

10th March to 10th; 20th March to 15th 
June. Jun ... 

10th March to lOth! 20th March to 15th 
May. : May. 

25th June to 10th I 1st July to 15th 
August. : August. 

RABI. 

illg aJld thereafter oue water, 31st March. I 
every fortnight in summer and i I 
onewaLer a month in winter, but 
Done later than 31st December, i 
about 16 waterings in all. ' 

One water every 8 or 10 days, 15th October to 
about 8 copious waterings each 30th November. , 
double the ordinary 

One watering about H month 1st I::eptember to 
after sowing and then one 31st December. 
watering every month to about 
end of October. 

About 3 wateriugs once every 
20 days. 

A water every 25 or 30 days, up 
to early in October. 

15th May to 15th 
July. 

15th October to 
30th November. 

l
ist October to 1st !15th October to lOne watering every month 

December. 15th December. ' December to March. 
6 Wheat 15th April to 10th 

May. 
'{ Gram 

8 Toria 

9 I Senji 
l 

10 I Barley 

20th August to 5th! Ist September to One watering in February or 
October. ' 15th October. March. 

20th August to 5th; 1st September to, Two wateriugs up to December 
October. I 15th October. 

15th September to i 15tb September to 'About oue watering every 20 
15th November. I 15th November. : days. 

15th October to 'list to 30th Kovem-
I
' Ou the average, one watering 

15th November. bel'. less than wheat. 
: 

1st April to 30th' 
April. 

15th December to 
31st January. 

1st February to 
30th April. 

lst April to 15th 
April. 



TABU n. 
Statement ,hawing the general water rtlluirementB by months on the Upper Bar; Doab CanaZ (PerenniaZ Section). 

Namo of Crop. 

2 

! I ' Per-
centage ---.--'-'" 

lin Pasl. January. I February. 
8 I 4 6 

WATER REQUIREMENT INDEX BY MONTRS. 
,-,,-

I March. I April. I May. 
6 7 8 

I 
June. July. I 9 I 10 

I I 
16 I KRARIII'. 

I 
I lX~!:H }nl 

u 
8xl=12 10x2=25 1 I Sugaroane ••. 

Ii 
1 xl=ll 

H It 
10x2=25 lOx2=25 10 

2 

3 

4 

5 

6 

7 
8 
9 

I 4x1=6 

Rice ••• 
I 

I 

I 

2 
6X!=12}44 4xl=8 

8x2=32 

10 

I H U 
I Cotton 25 

1~ 
5xl=n 15x1=221; 5xI=10 15 i 16 ! 2 } 

H 
4x1=5 

25xl=3U l3x 1=1&1 

I 
Miscellaneous crops 

early. 
Miscellaneous crops 

late. 
Total Kharif ... 

RADI. 
Wheat (including 

Berra). 

10 
H 

4x1=6 
H it 

6x1=9 7xl=81 
Ii 11 

6 X 1=71 5)( 1=61 
2 2 

45 - - - - - 10xl=20 30xl=60 
lo(j---------------=--,---=---------

60 60x 1~:-~1=60 -:x 1~:--5X t~5-1--=----=----=--

Gram 
Toria 
Benji· 

Total Rabi 

10 - 5x1=5 5x 1=5 -! - - -
::: ~ 25xll=37i 25Xlf=3H _1~xli:=18 _ = __ 1_ = ___ ~ ____ =-
... 100 - - - -_. ___________________ i ______________________ _ 

8ay •.• 

Total by months - 97l 104 98l ! 44 I 481 911 15H 

... -=-I--lo(j- - 100 --10-0 -/--401---50 ---9-0 - ---150 

* Bince no ploughing is done for senji, seoond watering i ... 100 t .. ken .. s normal. t Ao a precaution. 
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TABLE II-concluded. 
Statement showing the general water requirements by months on the Upper Bari Doab Canal (Perennial Section). 

Name of Crop. 

2 I 3 I 
KHARIF. I 

Sugarcane i 10 I 
Rice ••• ' 10 I 

Cotton 25 
Miscellaneous crops 10 

early. 
45 Miscellaneous crops 

late. 

Total Kharili' ... 100 

RABI. 
Wheat (including I 60 

Berra). " i 
Gram ~ 10 

Toria Ii 2
5
5 " 

Seuji§ I 
Total Rabi ;100 

I 
Total by months ... 

Say... .. 
* A. a precaution. 

W AT'EB REQUIREMENT INDEX BY MONTHS-concld. 

October. .N ovember. 
Making allowance for timely 

rain. 

u 
10x2=25 10x2=20 10 X 2=20 

2 2 2 
10x3=60 10x2=40! 10xl=20 

It I 

12xl=15 13X:,=13 i 25X:,=25 
-

2 I 5x 1=10 1" I 

It ;) 45 X 1=45 i-':_X 1=25 
12xl=15 

- - -

---
Ii 

- - 30xl=45 
2 Ii 

2xl=4 8xl=12 -
2 Ii 

3x1=4 3x1=41 2xl=2 
Ii H 

- lOx 1=15 13 ><.1=191 --_._--- _.- .. --- . - - -
I 

" 
10xl=10 5'>( 

" 
lOx 1=10 

-

-
I 

- - i 

-.--- '''-1--- . H 
30 X 1=45 45 X 1 

- I 
I 

5x1=5 I 3x 

H } 2xl= 3 18 125x1 

I 
1=5 

=45 

1=3 

=25 

525 i ,5'28 1'32 
:'---y---' 

1~xl=15 __ 1 ___ 

I 
.---. ---- I 

------- ----
133 1491 i 1561 ·------~~I 130 150 I 160 ,~~ I_!.:~:~ J.._ 2!er; ...L. __ _ 

t That i. 8 heavy waterings each douhle the ordinary. :l: Five waterings .eem to high. 
§ Sinco no ploughing i. done for ''''Vi, 2nd watering is also taken as normal. 
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Statement showing average monthly wpplie. in Ka.ur Branch Lower, Upper Bari Doab Conal, in the year. 1916-17,1917-18 and 1918-19. 

1 SUPPLIES IN 1916-17 (NORlIIAL). SUPPLIES IN 1917-18 (wet). SUPPLIES IN 1918-19 (dry) • .. --- - -
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1 April ... ilO \24 14,641 610 

'~l 
The closure was 8 4,657 682 155 J;l.otation; rain- 15 7,737 516 258 About one inoh 

due to rotation, fall good on rainfall in first 
a. river supply 11th and 12th week. Indented 
was low on ac- April. Ind.nt 8upply avail-

i count of soanz nil from 21st able, butindent 

I 
ra.ins in precee .. April. nil to 15th 

",J 
in!! winter. No April on ao-
~a\Uil.raotioalla count of rain-
In arch an fall in March 
April, but some .nd Aoril. 

2 May .... 31 20 18,005 720 in May. 25 17,242 689 056 About one inch 81 21,441 692 692 Dry, Indented 
rainfall. In· sUf,ply ..vail-
dent nil from .. b e. 

June Looo.! closure for 21 14,182 575 473 
27th May. 

698 Moderate 3 ... ao 27 20,608 763 687 I Good rainfall. 30 20,952 698 rain-
a days; rainfall Indent nil to· fall. 
moderate. . 6th June. 

4 July ... 31 18 11,300 628 365 Very good rain, 30 21,145 705 682 Good rainfall ... 31 29,037 743 743 Scanty rain. 
and closure in 
cODaequence. 

Ii August ... 31 2b 13,772 563 445 Good rainfall r ... 14 9,497 678 306 Heavy r .. infall 
espeoi .. Uy on 
24th and 25th. 

ao 20,218 674 602 Scanty r .. in. 

Indent nil 
from 21st. 

r. R('pt~mh<"I' 30 27 17,978 flliG 599 a davs c\osnrp on 7 5,001 714 167 Very he .. vy 28 17!9~15 6411 600 Hcanty rain. In· 
accOunt of rain- r .. inf .. n. Full I dent available 
faU in first week, sUf-Ply avail- I 

only up to 24th. 
ordinary I'aiu- ab e, but ill-
fall. dent nil an the 

time except 7 
days of flow. 

-- -- ------- --- --------_. ------------------------- --------------
'l'otal of days 183 146 - - - - 105 - - - - 165 - - ~ Aver .. ge 189 days 

Kharif. 
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Stutemem shnwing arerage montl,ly supplies in Kasu1" Bra1lch Lou·e,·, Upper Bari Doub Call1£l, in the yet,rs 1916-17, 1911-18 alulI918·19. 

SUPPLIES IN 1916-17 (NORMAL). SUPPLII>S IN 1917-18 (wet). SUPPJ.IES IN 1918-19 (dry). 
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Mr. N. WmTB, Chief Engineer of the Southern Canals and Secretary of the 
Irrigation Branch, Punjab. . 

Mr. J. B. G. SlUTR, Chief Engineer, Irrigation. 

Mr. B. H. WIL8DON, Scientific Research Officer attached to the Irrigation 
Research Laboratory, Punjab. 

Rai Bahadur Lala Wazir Chand CHOPRA, Superintending Engineer, Punjab. 
Oral Evidence. 

43,266. The Chai'l'man: Mr. White, you Me Chief Engineer of t,he 
Southern Oanals and Secretary of the Irrigation. Branch of the Punjab?
(M'I'. White): Yes. 

43,267. Mr. Smith, you a:re Secretary of the Northern Canals?-(M'I'. 
Smith): Yee. 

43,268. Mr .Wlilsdon, you are Scientific Research Officer and sciEJutific 
member of the Waterlogging InquiryP--(M'I'. Wilsdon): Yes, 

43,269. Rai Bahadur Chopra, you are a Superintending Engineer ?-(M 1". 

Chop1'a): Yes. 
43,270. You gentlemen have presented us with a rather formidable array 

of documents. Would it meet your convenience if we examined each one 
of you in turn, or shall we examine you collectivelyP--(M'I'. White): I think 
collectively, and then each of us can reply to points which affect him moot 
nearly. 

43,271. In the main I will address my remarks to you at this stage, l.\>Ir. 
White.. Subject to the proviso that this Commission is concerned with 
agriculture throughout India, and cannot in the nature of things give that 
detailed attention to the technique of irrigation which a .body charged 
ad hoc with the duty of inquiring into problems of irrigation and into 
irrigation schemes might be expected to give, I should like to ask you to 
tell the Oommission what are. the points to which in your view to which 
we should address our minds?-Wa.terlogging and the distribution of river 
supply (which includes. the question of selling water by the volumetric 
system) are two of the most important points. 
. 43,272. As you know, we are not concerned with the charges for water: 
The provincial memorandum, the notes you gentlemen ,have been good 
enough to provide us with and the note and the subsequent examination of 
Mr. Sangster (who was examined 1l.t Simla) provide us, I think, with a 
fairly complete picture of the position, but, touching on the matters you 
have mentioned, and dealing first with waterlogging, is it your view that 
this problem is one of growing urgency in the Punjab?-Yes. 

43,273. Is it likely to IISsume a very important and serious aspect?
Unless it is kept under control, and even reduced from its present propor
tions, it will .be very serious. 

43,274. You think it is the problem of the future for yauP-Yes. 
43,275. Have you a research station where such questions are dealt with? 

-Yes. 

43,276. Are you satisfied with the equipment and person~el of that 
stationP-I tJhink so. It ha& only been open a year. (M'I'. Wtlsdon): We 
have an experimental farm where we are experimenting on methods of 
drainage, and we intend to carry out experiments in pumping for the 
reclamation of waterlogged land. 

43,277. You, Mr. W;ilsdon, are in charge of the stationP-Yes. 
43,278. Are you satisfied with the staff you have?-.We are feeling our 

way at present. The work will have to be extended, but at the moment I 
think we are doing as much as we can. 
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43,279. What line of reaearch are you engaged on at the moment?
Waterlogging is the most important problem we are studying. We have 
taken up about 3,000 acres of waterlogged land. A drainage outfall is main
tained by the Irrigation Department, and that is oibviElUsly the cheapest 
method of Ifeclaiming 'waterlogged land if it can be made to work satisfac
torily; ibut there are very great difficulties, both from a financial and an 
.engineering point of view. That is the first stage of the experiment. We 
Are also about to start e~periments by .pumping. The conditions of pumping 
for reclamation of waterlogged land are very different f'rom those where tube 
.or other wells are employed for obtaining a pure water supply; we have to 
<lise oyer the best means of pumping to keep down the water-table. Another 
point we have to investigate is the agriculture of such land; we have to 
keep a balance between the amount of water required to mature a crop 
.and keep the soil sweet, and combat the great trouble of waterlogged land, 
the increase of salinity, with economy in the use of water. These points can 
be decided only by continued experiments in the actual growing of crops, 
.and that we intend to do. 

43,280. I suppose the tr01l!ble is due partly to the effect of irrigating the 
land (that is to say, deliberately releasing water on the land) and partly to 
leakage from the canals?-Yes. 

43,281. Are you making any experiments in connection with the lining 
.of canals?-Not personally, but I am a member of the IWaterlogging Com
mittee, and that body is now considering methods and the feasibility, as a 
whole, of lining canals, and endeavouring to obtain an idea of the probable 
.efficacy of linings .. We have carried out statistical work to determine to 
what extent the rise of the water-table is due to leakage from the canals 
.and channels, and to what extent it is due to leakage from the fields and 
water-channels of the cultivators. That work has arrived at what I con
sider a definite conclusion. W~ have, of course, investigated only a small 
quantity of the material at our disposal, but it tends to show that of the 
water put on the land after it leaves the ml;l.in canal one-third goes down 
1;0 the water-table, so that any attempt to attack this problem by lining 
will afford only a partial solution. Lining may have an effect on areas 
where you see the water standing at present, and where the presence of a 
large channel aooentuates the condition, but it cannot stop the general rise 
~f the water-table. 

43,282. What is the smallest canal you would suggest lining?-It is very 
.difficult to say. I do not think you could line distributaries belo\1' 100 
.cusecs. 

43,283. Do you agree with that, Mr. WhiteP-(Mr. White): It is tiuite 
practicable to line them right the way down to the wateTcourse, bUL lhe 
~xpense would be enormous. (Mr. Wilsdon): That is what I had in mind . 
. (M·r. S,mith): Quite apart from expense, the lining of a main canal is 
going to be a difficult problem to tackle. There is one area where water
logging threatens to be most severe. There is a feeder canal called the 
Upper Chenab which takes water from the Chenah to the Lower Ban Doab . 
.It runs constantly, and is a big 200 feet canal with a depth of 10 to 11 feet. 
How are you going to line such a channel as that? There is another thing 
to be borne in mind. If we start lining or pumping on a big scale, you 
Jlave to remember we want to keep the water-surface a certain distance 
(neither nearer nor farther) from the natural surface. The problem is really 
.exceedingly intricate, lind in my opinion it may be advisable to line the 
<listributaries and content ourselves with pumping at a certain distance 
from the main canal so as to prevent the absorption of the leakage that is 
now taking place from the main canal into the subsoil. Some balance will 
nave to be worked out to prevent our going too far one way or the other. 

43,284. I take it that in the main your problem is prophylactic P The 
problem of attempting to deal with land already waterlogged or land where 

lIle.m·s. lrJtite, S'mitTt, Wilsdon alld Chopm. 
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the saline condition is already giving you trouble is comparatively speaking 
of minor importance; what you are concerned to do is to see that there is 
not an important extension of the trouble in areas not at present water
logged. I judge from the notes provided by you gentlemen that pumping 
water from the subsoil by tube-wells is likely to be one of the wellpons you 
will UseP-{MT. White): Yes. 

43,285. Have you considered the possibility of subsidising the boring of 
tube-wells by cultivators in canal-irrigated areasP That might enable you 
to get the drainage done more cheaply? You could hardly expect the 
cultivator to use water from tube-wells on canal-irrigated land, becanse 
it would be very costly for him to do so; have you considered the advisability 
of making it worth his while to use subsoil water?-I think it would be 
almost impossible to get him to give up canal water, it is much cheaper 
and better for the land. 

43,286. You would have to bribe him to do it, but from your point ot 
view it might be the cheapest way of getting the drainage done. Wha~ 
would be the alternativeP Would you yourselves sink batteries of tube
wells, pump the water from the subsoil and put it back into your canals 
and sell it againP-That seems to be the most feasible way, to have 
batteries of tube-wells along the main canals. . 

43,287. MT. CaVutJ1't: Worked by your fallsP-As far as possible, and 
hydro-electrically. It would probably be cheaper than taking the water on 
to the fields. We already have our own system of distribution. 

43,288. The ChoiTfTWIII: It is almost impossible to devise means of per
suading the individual cultivator on land irrigated by canals to sink and 
use a tube-well; is that the positionP-Yes. 

43,289. Are there cases in this Province of land which is irrigated by 
canal-carried water but where there is a shortage of water at certain 
seasons and where cultivators do in fact supplement the canal-carried water 
by tube-wellsP-Not by tube-wells, but by ordinary zamindari wells, which 
are quite a different proposition. 

43,290. SiT He'1lll''Y LawT6'1Wle: Of the total area irrigated by canals in 
this Province, what proportion is irrigated by flow and what by liftP-. 
(MT. Smith): From 2 per cent. to 3 per cent. only is irrigated by lift. 

43,291. The ChaiTman: Do you foresee the need for important drainage 
schemes in areas threatened with waterloggingP-{MT. White): In the 
areas which are already waterlogged or are approaching that condition we 
have drainage schemes, and in one place where conditions are speuially 
bad pumping by tube-wells is about to be started. 

43,292. Do yon think the total expenditure likely to be required in the 
next fifty years to deal with this problem of waterlogging will be very great, 
and do you think adequate provision will be made to meet itP-It is not 
an expense· which will come suddenly. We shall tackle the worst cases 
first. The expenditure will be enormous. 

43,293. Do you agree in the main with the note in the provincial memo
randum on the question of volumetric 'l.\6T8'U8 area. charge for water, which, 
as I understand it, says in effect that however much there is to be said in 
principle for the volumetric basis there would be very great difficulty at 
present in adopting it?-Not only would there be very great difficulty, but 
it is doubtful whether the zamindars themselves for several generations will 
want the volumetric basis. It is a.lmost impracticable at present except in 
the case of large owners. 

43,294. You do not think that, by means of co~perative sooieties or village 
panchayats, groups of cultivators holding contiguous holdings might collec
tively deal with the department on a volumetric basis?-(MT. ChIYJlTa): That 
sense has to be developed in the people, and if that method were persisted 
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in it would develop, because co-operation in this Province has been very 
successful in other walks of life, and I am sanguine that in the course of 
time it will be successful in regard to irrigation also. 

43,295. You think it will come?-Ye"S. It has already come in olle 
instance, namely, in -the case of some canals in Bihar, where the water is 
leased out on leases of seven years, the amount being fixed once and for 
all for those seven years. ' 

-13,296. Which do you con.sider the most hopeful line of advance, the 
village panchayat or the co-opera.tive society?-The village panchayat has 
not been as successful as was anticipated, but it is a growing movement. 
An inigation panchayat would differ in some respects from an ordinary 
village prlno/tayut; it would be a syndicate of irrigators who would select 
some of their membeTs ,to manage the thing. I have tried to outline a 
system for the Punjab in my note. 

43,297. Are you anxious, Mr. White, to see the volumetric principle 
introduced?-(Mr. White); We should all like it very much; it would make 
things very much simpler and easier for us, but we do not feel sure that the 
water would be properly distributed. 

43,298. Have you ever heard it suggested that when an experiment is in 
train and a tentative arrangement has been made for a cultivator'to take 
his water on the volumetric basis, the rate is raised against him after the 
experiment has started ?-I have heard that said, yes. 

43,299. I suppose you have heard many things said about the department? 
-(Mr. Smith); Yes, many times. In one particular in.stance a volumetric 
rate was offered to a particular group of men and they turned it down, 
when as a matter of fact a somewhat higher rate was being paid elsewhere 
on another canal and a rate fixed in accordance with exactly the same 
principle. 

43,300. Was the man who took the higher rate growing the same crops? 
-That has nothing to do with us. 

43,301. But you make a different charge when charging on an acreage 
basis according to the crop ?-Yes. 

43,302. On the assumption that different crops require different quantities 
of water?-Yes. 

43,303. Do you think that your scale of charges agrees fairly accurately 
with the water requirements of the crops?-I think it is far lower than 
it should be. 

43,304. alight that be one reason why the volumetric scale is unattractive? 
-If they took the water on a volumetric basis and used it as they say they 
want to, to the best advantage, they ought to make more profit out of it. 

43,305. How about the technical appliances required for measuring 
water? Are you slltisfied you have solved that problem ?-(1117·. White); 
For regulating the water? Yes. 

43,306. You have something which is accurate and cannot be tampered 
with ?-There is nothing that cannot be tampered with, but as a matter of 
fact our latest types have not been tampered with vel'y much, and the 
cultivators seem to like them: 

43,307. Sir Hewry Lawrence; Have you introduced this volumetric 
machinery on mllny canals?-(Mr. Smith); No. It only applies to a few 
large' owners, half-a-dozen at the outside. 

43,308. It is still experimental, is it?-No, but there is only a certain 
number of people who own large enough tracts to be able to control the 
water for that tract themselves absolutely within their own holdings . 

• Vn.<rs. White, Smith, Wilsdon 'L7i,d Chopra. 
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43,309. The ChaiTman: How far are the data upon which you work in 
charging differ.ent. rates for different crops on the acreage basis founded 
on exact exp~rlments to determine the precise requirements of each crop p
It is very dIfficult to say how much water is really required. 

43,310. Does the department know with a reasonable degree of accuracy 
:how much water is required in an average year in the Punjab to grow 
each of the main crops irrigatedP-(MT. White.) Yes, fairly accurately. 

43,311. Do you think there is roo'm for further investigation in that 
dinlCtionP-Yes, though I do not know whether it would be of much 
practical use. 

43,312. I suppose you are expected to give a lead in these matters, and 
to educate to 80me extent, are you notP-(MT. Smith.) I think that is more 
thl' function of the Agricultural Department. (MT. ChopTa.) At present 
we leave it to the cultivator really. I personally think it is desirable to 
have a station. We should ourselves determine for a series of years what 
are the average crop requirements of water. 

43,313. Quite. 
You do not agree with that, Mr. White; you do not think it is worth 

while making any investigations from the point of view of your own 
department?-{MT. White.) We have made investigations, but we have to 
leave it to the zamindar. 

43,314. To what extent are you in touch with the Agricultural Department 
in a matter of this sort? Is your touch with the Agricultural Department 
close and activeP-We have never had any trouble in that way; I have 
personally consulted the Agricultural Department on several points. 

43,315. MT. BaTTon: Would it not be the Revenue Department that you 
would be in touch with in this matter as distinct from the scientific Agri
cultural Department ?-The Revenue Department and the Irrigation Depart
ments are working tOgether. They are in touch on practically every matter. 
(.lIT. Wilsdon.) It seems to me there are really two questions here; one is, 
how much water does the zamindar want? Statistical information has been 
obtained on that matter already and that information exists in the Statisti
cal Department. The second question is, what economy can be practised 
in the use of water P Land has actually been set aside for the purpose 
of that investigation at Lyallpur, where experiments on the water require
ments of crope will be put in hand. 

43,316. By the Agricultural Department?-In collaboration between the 
Irrigation Department and the Agricultural Department. The original 
scheme was that both an Irrigation Officer and an Agricultural Officer 
should be in charge of those experiments, but there the matter has rested 
so far. The land ear-marked for the purpose is still untouched at Lyallpur. 

43,311. Nothing has been done ?-Not so far. 
43,318. As regards such information in this matter ae is at .the disposal 

of your department, is it the result of your own investigations or the result 
of the investigations by the ~icultural Department, or some other depart
mentP-(MT. White.) The result of our own personal investigations. 

43,319. Or would it be truer to say, observations of cultivators' activities, 
fir have you carried out experiments to ascertain this ?-I think, it was 
in 1910 that we carried out a series of experiments regarding the depth 
of water and the number of waterings required to mature mbi crops, 
particularly wheat; those experiments were carried out entirely depart
mentally. 

43,320. SiT Henry LaWTence: On your own cultivation or on the culti-
vation of zamindars?-<On zamindars' cultivation. . 

43,321. MT. CalveTt: Is it not a fact that if a crop does not ripen, you 
get no water rate from itP-If it does not mature? 
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43,322. Yes. The supply ot water to crops is determined empirically by 
the fact that unless you give sufficient water w ripen a crop, you do no\ 
get water rateP-Yes. If it does not mature, the water rate is remitted. 

43,323. So that you are interested in giving sufficient water to ripen the 
cropP-Yes. 

43,324. The Ohairman: You suggested that distribution was a direction 
to which the Commission might turn its attention; would you develop that 
a little? Are there any point-s of particular difficulty P-That was mentioned 
partly in connection with the volumetric system; the change over from the 
acreage to the volumetric is bound to come, but I think it will take several 
generations before it will be acceptable to the cultivators as a whole. 

43,325. Do you feel that your department is doing its best to encourage the 
challge?-(Mr. Ohopra.) At any rate, the initiative came from the depart
ment and not from the large land owners. It was started in 1921 by Mr. 
Bates, then Chief Engineer, and a number of big land owners came for
ward to adopt it; but owners of small holdings who predominate in this 
province have not come forward because of the trouble of internal distri
bution. 

43,326. I suppose, from your point of view, the important advantage 
attaching to the volumetric method of charge is that it would at once 
stimulate cultivators not to waste water?-(Mr. White.) Yes; then they 
should make the water go further. 

43,327. You calculate that there is an excess of about 20 per cent. used 
by cultivators, do you noH-Yes. (Mr. Smith.) Yes. That is about the 
figure. 

43,328. 20 per cent. more than that required to produce an optimum 
crop P-I will not say the optimum crop, but the st:mdard crop accepted by 
the settlement findings. 

43,329. That is to say the crop you call grow year by year P-No, I mean 
the standard out-turn of the crops. (Mr. Ohopra.) For. instance, in rabi 
when the rivers are low the cultivator would like to have more water than 
he gets at present, and yet from the reduced quantity of water available 
his crops are matured. 

43,330. The system of leases that hll8 been presented to the Commission 
in an Appendix to these notes was, I think, prepared by you, Mr. Chopra? 
-(Mr. Ohopra): Yes. 

43,331. That would be an alternative to the volumetric basis?-Yes. 
W'hat was in my mind was that by our own experiments we should gain 
correct knowledge regarding the optimum water-requirement of crops over 
a series of years embracing all sorts of seasons; and our module heing 
such that, irrespective of what the zamindar may do wit~ his lWater 
course, the proper amount of water is delivered at the outlet-head, we 
should give that amount of water and lease it out. In course of time as 
the zamindar gets more educated he will fall in line with our expeTimental 
results. A station should, therefore, he opened for making necessary 
observations. 

43,332. In the meantime, the system is not in vogue in the Punjab at 
all, is it?-(Mr. Ohopra): Not at all. I observed this in Bihar, and 
therefore I wrote that note. 

43,333. Have you other gentlemen any comment to make on that sugges
tion?-(Mr. Smith): We never heard of it until yesterday; I think we 
might have heen given some inkling of this before, so that we could 
think it out. But if the panchayat can develop its co-operation to the 
extent anticipated by Mr. Chopra, then you could have either the lease 
or the volumetrio system. We are having a. practical test of the pan-
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ehayat; they have now taken over the internal distribution of water in 
certain villages; if they can work that successfully, then there is some 
hope of their being able to work on the volumetric baeis also successfully, 
but that is only III recent development, the panchayat controlliipg \their 
own system of distribution; but I understand it is working quite, satis
factorily, and where it has been introduced we take no action, which 
we are empowered to do under the Canal Act. We leave it entirely to 
the pallchayat. 

43,334. Professor Gangulee: In how many areas has the panchayat system 
been tried P-I could not tell you. I should say in about 80 villages, but 
that is entirely in the IlIBt -two or three years. 

43,335. Sir Ganga Ram: Are those 80 villages distrib~ted over the whole 
of the Punjab P-I think so. I think there is a list of 80 villages. 

43,336. The Chairman: Have you any particular scheme for future 
development which you would like to bring before the Commission and 
upon which you would like to lay particular emphasisP-(Mr. White): 
Those have all been mentioned in the written papers. 

43,337. There is nothing to which you wish to draw particular attention; 
there are no particular IlChemes which you would like to bring forward P
Do you mean with regard to expansion of irrigation P 

Yes. It occurred to me that there might be in the several schemes 
mentioned in the Dotes one particular scheme which you would like to 
see developed in the near future and to which you might wish to draw 
the attention of the CommissionP-The Haveli Project is the more urgent, 
though it is a small one. 

43,338. What arrangements have you for attending to complaints? If 
the zamindar taking water has some complaint to make, to wihom does 
he make that complaint P-He can complain to any of the canal officers 
orally or by post. 

43,339. Have you ever heard of a gentleman called Colonel ColeP
Yes. 

43,340. Colonel Cole is appearing as a witness before the Commission, 
and he has handed in a. note which will be part of his published evidence, 
60 I do not hesitate to refer to it. iRe says that he has a good deai of 
difficulty with your department, which he divides under these headings: 
(1) drainage, (2) no service, that is to say, no attention paid to complaints, 
no attempt to rectify damage and irregular distribution of water, and 
(3) irregular charges and alteration of charges without warning?-He 
does not give any particular instance, does he P 

43,341. He may provide them when he appears before us. In detail, 
for instance, he says on the matter of no attention being paid to his com
plaint, that his letters remained unanswered and no action was taken 
regarding 1ihem. In the matter of failure to certify damage he says: 
.. ,When breaches occur, as they have done continually on my estate, it 
was only by claiming heavy damages that I obtained any relief." In 
the matter of irregular distribution of water he says: "Last rabi I was 
given 171 days' water on one distributary out of 89 days. Only the other 
day, according to programme, I should have received a half supply com
mencing on 5th December; water was released from the Balloki weir on 
6th, and instead of receiving a half supply for four days I received only 
13 hours' water." Do you think it is likely that there has been some 
mistake in an office to account f6r this gentleman's complaints not even 
being answeredP-I should think it very unlikely that no notice waR taken 
of them; that is practically what he says. 

43,342. Sir Henry LaWTellce: You mean that it is very unlikely that 
no reply' was sent?-Yes. 
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43,343. The Ohairman: "'nat grade of officer would be dealing with a 
compllllint of this sorti'-I very often get complaints myself from zamindars. 

43,344. Direct to you P-Direct, three or four a day sometimes. 
43,345: Perhaps Colonel Cole has missed his opportunity in not writing 

to you direct; would you like us to suggest that to him?--{Mr. Smith): 
I have not had any complaint from Colonel Cole since I have been here; 
that is since December, which is not a very long period; but I think if 
I met Colonel Cole I should tell him if he had any compla.ints to bring 
them to me, and if ·he was not satisfied witih. the action I took, then he 
would have cause to complain; otherwise I do not think that he has any 
cause to complain. 

43,346. Sir Henry Lawrence: Was there any breakdown on this particu
lar systemP--I do not know the details to which you are referring. 

43,347. Which canal is this onP-The Lower Bari Doab. Thirteen hours' 
supply instead of four days doee seem a serious matter; there must bo 
some special explanation of a thing like that. 

43,348. Sir Ganga Ram: It has been very common this year ?-Not 13 
hours out of four days. What are you to do when your river does not 
give you enough waterP I know there are very tight conditions at pre
sent. When I left Montgomery ·a week ago we had hoped we were going 
to get a full supply of water from now to March; then came suddenly the 
cold snap in the hills; the Chenab river decreased from 9,000 cmecs to 
6,000. We cannot prllduce the water from our pockets for Colonel Cole 
or anybody else; we have not got an unlimited supply on tap; we have 
got to do the best we can when nature treats us in this way.-(Mr. 
Chopra.): In the linked canals which include the Lower Bari Doab a 
very careful programme is made out; all the Superintending Engineers 
meet and base their programme on the minimum supplies expected in the 
rivers. This year, as Mr. Smith has saia, the river Chenab fell even 
below that minimum, so tha.t the Lower Bai Doab, being at the tail of 
the series, probably may have suffered more. 

43,349. Sir Henry LaWTence: Was any damage done to the headworks of 
this Lower Bari Doab Canal?-(Mr. Smith): No, no damage was done to 
the headworks, but we were having trouble. That is quite apart from the 
shrinking of the Chenab river. There was a' delay; we had a closure of 
a canal, if that is what you are alluding to, for a month. Unfortunately, 
we could not finish the particular job for which we had the closure within 
a month; we had to extend it by five days. 

43,350. Which month is thisP...;.....,Tanuary. 
43,351. This particular complaint refers to December P-I do not know 

what the came of that was; there must be some explanation, but that
again I only saw for the fil·st time yesterday. 

43,3.52. The Ohairman: I should like to read to you another extrac~ 
from Colonel Cole's note of evidence. He says: "The average zamindar 
is absolutely in the hands of the patwari, the lowest paid official on the 
revenue staff. It is the patwan. who reports on the Cl'OpS. It is the 
patwari who can report on excess water and also on shortage, !lndhe is 
the man to whom ultimately come all complaints or petitions for report. 
To stop the very serious discontent which such matters cause, and It 
might be appreciated that hardly any ~f the~ complaints are. voiced, for 
it is well known that the lengthy enqulry whlch WIll ensue Wlll proba~ly 
end in nothing more than to make an enemy of a very powerful offiCIal, 
I would make the following suggestions:-

That the fixing and collection of water rates should be divorced from 
the Irrigation Department. The Irrigation Department should be solely 
concerned with the engineering side of the problem of supply. 
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The duty of the water and chargea to be made for it should be fixed, 
as in the case with the land revenue, for long periods. There should be 
no power to alter these items in the hands of departmental officers."t 

'What do you say to the suggestion that the fixing and collection of water 
rate should be divorced from the Irrigation Dep.artment?-To start with, we 
do not fix them; they are fixed by the Governor in Council. Collection is 
effected by the Revenue Department. 

43,353. lIr. Call1ert: You assess them?-We assess them.-(Mr. White): 
We carry out the registration, i.e., we measure and register the areas 
irrigated by crops. 

The Chairman: I am quoting Colonel Cole's words, "The fixing and 
collection of water rates should be divorced from the Irrigation Depart
ment "P-The fixing and collection of the rate does not rest with the 
canal authorities. 

43,354. What about the suggeation that the registration of water rates 
should be divorced from your department?-That is a subject wnich has 
been continually raised for about fifty years, and I think each time it has 
been brought up it has been decided that it is much better to let it remaiu 
with the Irrigation Department. 

43,355. Sir Henry La'wrence: To what extent has the patwari any dis
cretion in fixing, assessing, or collecting revenueP-None whatever. He 
merely registers. 

43,356. Then can you explain what is the meaning of Colonel Cole's com
plaintsP It is not at all clear from ,his wordsP-There axe about ten points 
in that statement. We have nothing to do with the fixing of rates and 
collection of revenue. 

43,357. Then where does the discretion come in?-The irrigated crops 
are entered up by the patwari under certain rules, but then the patwari's 
work is very thoroughly checked.. 

43,358. Is the point that the patwari may be corrupt or tyrannical?
He may try it and run the risk of being found out. 

43,359. Do you mean in reporting the areas of matured crops? Is that 
the pointP-ln reporting the class of crop that is grown as well as the 
areas. 

43,360. That may alter the rate to be oollected?-He might do that, 
but he would almost certainly be found out. 

43,361. That is the point on which this complaint centresP-Yes. 
43,362. The Chairman.: Is there any other point with regard to which 

the patwari is accused of corruptionP--<Well, he might neglect to enter 
up a field at all; he might leave it out entirely for a consideration. That, 
again, is at the risk of being found out; it is hardly worth his while to 
do that. 

43,363. Sir Gan.ga Ram: And also in reporting kharaba?-No, he does 
not report kharaba. 

43,364. Who doea P-(Mr. Chopra): The zamindar makes the complaint. 
43,365. I mean the crop area of kharaba which is to be given to the 

zamiudarP-(Mr. White): He has no powers at all in regard to that. 
43,366. The Chairman.: Colonel Cole also says in' his note: "If you look 

for economy in the use of water, have a volumetric system of supply. When 
I was taking the volumetric system, Irrigation Department officers of all 
grades said to me: I W'hy do you take the volumetric system; you are losing 
money over it.' If the officers express such ideas, as they have done to me 
constantly, the popular idea would naturally be against the volumetric 
system.'''' You were not one of the officers who suggested to Colonel Cole 

tSee page 489. *Ibid. 
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that he was losing money by taking water on the volumetric basis ?-I do 
not see much point in that remark, which is supposed to have been made 
by a canal officer; why should the canal officer say, "You are losing 
money? " 

. 43,367. If you tell people in this world that they are losing money it 
tends to make them uneasy. I think Colonel Cole's point is that the 
officers of the department have not really been concerned to encourage the 
adoption of the volumetric basis of charge?-Well, under present condi
tions I am not sure that we should not be wrong in encouraging it. We 
are quite prepared to do so. If any of the zamindars came forward and 
said, "We would like to take water on the volumetric system and we 
think we can agree to distribute it properly," we should be only too pleased 
to give it on those lines.-{Mr. Smith); I said as much to Mr. Roberts a 
month ago. I said to him, "Why do you not take water on the volu
metric basis? We will encourage that system for anybody who tries to 
work it." I do not know what discouragement we gave Colonel Cole; I 
do not know anything about the case. All I say is that we offer certain 
rates now which are being taken by another man close by, and w·hich are 
less than w·hat has actually been taken on a. contract signed by another 
person on the Lower Chenab Canal; and yet Colonel Oole refused it. 

43,368. Mr. Wihite has just told the Commission that he is not certain 
whether the department would be wise in encouraging the volumetric 
system?-I do not know whether Mr. White meant that exactly. (Mr. 
White.) I meant the ordinary zamindar. 

43,369. In your note, Mr. Wilsdon, I see you think research operations 
could be carried out in conjunction' with the Universities?-(Mr. Wilsdon.) 
Not entirely. I think you are losing a good deal by not making use of 
your Universities. The Universities during the last few years have developed 
at an extraordinary rate and are now doing very good research wo~k in 
most 'branches of science. Unless you connect up with that work I think 
you are losing valuable assistance. 

43,370. Have you thought out the details of a scheme of co-operation 
with the Universities P-I have not gone into great detail ,but I have a fairly 
clear idea of the sort of thing I should like to see encouraged. I mentioned 
an organisation under the Central Government more or leBS akin to the 
Department of Scientific and Industrial Research in England. I am aware 
that in England that department does not. co-ordinate research work in 
agriculture but I think that is a pity. However, from what I have been 
able to see and from what I know of people working that department, 
I think it has been having an extraordinarily valuable effect on applied 
research work all over the country. 

43,371. Sir Henry Lawrence; Is that in England P-In England. I see 
no reason why a similar organisation should not carry out similar work in 
India. 

43 372. The Ohairman; You suggest that particular phases of research 
should be " farmed out," as you put it, to Universities willing to undertake 
it?-Undoubtedly. In Indian Universities .a~ in English Universiti?B, th~re 
are for instance mathematicians and physlclsts who are usmg thelr brams 
on subjects which are of no immediate practical importance. I do not say 
that it is a bad thing that they should do so but they might be interested 
in real problems and then their work would be a net gain to the country. 
At the same time, from the students who work with them we could get a 
recruitment of the best material for carrying on scientific work. 

43 878. Do you think there is a great deal of work to be done in the fiel.d 
of hydrodynllmice in connection with irrigation P-:-I am con~i~ced there lS 
a great deal to be done. At present we are workmg on emplrIcal formulre; 
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we treat the flow of water as though it were a perfect fluiJ in stream line; 
flow, whereas it is a turbulent flow of a viscous. fluid. We shall learn sorne-' 
thing about the transport of silt when we begin investigating the matter 
from the strictly hydrodynamic standpoint. . 

43,374. I gather from yoo.r note that you see many years of useful 
work ahead of your particular section of the department?-Yes, un-. 
doubtedly. 

43,375. Are you applying for any extension of staff ?-Not 'at present; 
I have no accommodation for them. We are just at the stage of building 
a laboratory; the plans are' out and the building will start at once. There 
is scope for expansion of the building and when we ,have accommodation 
will be the time to think of expansion of staff. So far I have had U(f 
difficulty in securing the staff which I think immediately necessary, either. 
from the Waterlogging Committee or from the Irrigation Department. . 

43,376. Are you going to spend the money available in the main on build-
ings or on br~ins ?-I should much prefer to spend it on brains. There is
some difficulty in recruiting which I have mentioned in my note. You, 
cannot always get the best man if you only offer him a temporary post and 
that is. all we can offer at present. 

43,377. Have you got lIub-stations in typical districts of the irrigated 
area?-The only field station I have at present is the one I have referred' 
to, at Chaka.nwali, where we are investigating a .waterlogged tract. 

43,378. Mr. White, are you satisfied with the existing organisation of the 
Government Department in the matter· of irrigation? Do you think there 
is need for an Irrigation Officer responsible to the Government of India?
(Mr. White.) I think he would.be extraordinarily useful to the provinces. 

43,379. Take for instance a case of a difference of opinion between this 
province and the authorities in Sind as to the use of water. I suppose' 
it is the case that a matter of that sdrt can only be settled by n third and: 
presumably disinterested party?-(Mr. White.) It probably would have been 
settled some time ago. 

43,380. By the Government of India?-Yes; probably this controversy' 
would not have arisen if we had an efficient department in the C9Iltral 
Government. 

43,381. Do you think that there is any r()l()m for research work on the' 
problems of irrigation? Would you like to see the Government of India 
undertaking any research work on irrigation problems?-(Mr. Smith.) No,' 
I think the research woTk should be done by the local· Provinoo; but thei 

Government of India might have a man as a guide who could indicate the 
lines on which research might be undertaken; I do not think it would 1Kl any., 
use his having direct control, because after all research in this particular 
matter applies to local conditions and a local man, in my opinion, should 
not be fettered in his freedom. 

43,382. Your department is not interested 'in hydro-electric schemes as' 
such, Mr. WhiteP-No. 

43,383. Who is responsible for that in the Province? The Chief Engineer, 
I supposeP~olonel Battye. We have a hydro-electric scheme at Amritsar 
which we started some years ago. 

43,384. Sir Jame.IJ MacKenna: Mr. Wilsdon, the opinion which you have 
expressed on the organization of scientific research in India is, I take it, 
based on the past experience which you may have had? Would you tell 
the Commission what your past experience has been P-Yes, I first came out 
to this country and joined the Educational Service and was attached to a 
Government college for four years; then when. the Agriculturist Chemist, 
Mr. Barne~, was transferred to Pusa' I was asked to take his place, at 
Lyallpur where I remained for four years. It was there that I. became 
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interested in soil work. I ,was on deputation at Lyallpur for four years and 
then I was drafted ,~o the Irrigation Department and attached to the 
Irrigation Research Laboratory; 

43,385. Where are you n~w?-I am still on deputation . 
. 43,386. So that your opin:ion about the organization of scientific research 

is based on experience gained in more than one branch of scientific work 
in IndiaP-Yes. 

" 43,387. I think in answer. ,to the Chairman you said that the University 
should take a larger part in scientific researchP-Yes. 

43,38B. I inferred 'from your evidence that you think if we took Inter
mediate Science Students in the Intermediate Colleges into the' Agricultural 
College the difficulty about English, mathematics and the elements of science 
would be overcome. Do you think that the knowledge of English CYr malthe
matics acquired by, the ordinary, Intermediate Science student is sufficient? 
.,...;1 do IlOt say the ordinary IntermOOiate Science meli, but you can select 
your men. 
: 43,389. I suppose you find the same difficulty in the University ,with 

some of the Intermediate Science StudentsP-Yes, but a large proportion of 
the people who have taken to the Intermediate, Science in Intermediate 
Ollleges are perfectly fit to go on to the Agricultural Olllege with a little 
more instruction in English a.nd a.lsci in fundamental science. 
"43,390. The result would be to raise the standard of the agricultural 

students?-Yes . 
. 43,391. I think that you have been 'to Pusa' several times. Have you' any 

ideas about PusaP-My idea is that Pusa is very unfortunately placed. 
Extremely valuable work 'has no doubt been done there, but I' think there 
is this disadvantage that the work done at Pusa might have been done 
Diuch more profitably elsewhere. 

43,392. i think yo~ 'are prohably not correct in saying that, there is not 
a single researoh student at Pusa. I know that there have been in the 
pastP-I was talking with reference to my information when I enquired, 
there may be now. 

43,393. Do you know what has happened to the proposal at a conference 
of chemists at Pusa. to open a station either in the Punjab or in Bomhay 
for work in connection with soil physicsP-'1'he result of that proposal was 
that a certain amount of'lalld was earmarked in the Punjab and' it still 
I:emains earmarked. 

43,394. That has nothing to do with the work on which you are I!mployedP 
-=-No. The idea of that work was to provide for the water requirements 
of crops. 

43,395. And the work in which you al:e engaged is not connected with 
that schemeP-It undoubtedly will have to be with regard to waterlogged 
land. 

43,396. At the same time your section might develop along the lines 
contemplatedP-Yes. 

43,397. Professor Gangu.l.ee: What have you to say with regard to the 
situation of PusaP-It is a little out of the way, and is not in touch with 
other scientifio work in connection with agriculture in other parts of India. 

,43,398. Are you of opinion that if it were situated in some other place 
the kind of co-ordination which you are thinking of would have been 
possible P The fact that PUBa is six miles from the railway station does 
not prevent the authorities from c()-ordinating their research work, does 
iV-My point about co-ordination ,is this, that c()-ordination should be 
carried out entirely by independent authorities who have the money at 
their disposal for distribution; under these conditions co-ordination may 
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mean something, otherwise all talk of oo-ordination is' more in the nature of 
a pioua hope. 

43,399. What remedy or remedies would you suggest in order that these 
disadvantages and disabilities may be removedP-1 find it rather difficult 
to say. One method obviously is by very largely increasing the staff, but 
that I think would be the wrong method. I think myself that Pusa had 
better become more or less a Provincial research station as its work will 
be of more interest to Bihar than ,to the rest of India. If you want to 
encourage scientific agriculture in the whole of India, you must work 
through the several stations where you have the necessary diversity of 
climate and soil conditions., 

43,400, So that you would not have a Central Research Station?-Except 
for wori of a very fundamental character and scarcely agricultural at all. 

43,401. That is precisely the work done in Pusa; it is chiefly fundamental 
in character?-I am afraid I can scarcely agree with you on that point. 
They are paying much attention to their particular soil which contains 
40 per cent, of calcium carbonate and you will not find soil of a similar 
nature in the rest of India. 

43,402. You say that at the present time at Pusa you have not got a 
large number of voluntary workers. Do you think that if an institution 
of that sort were affiliated to a University it would attract more volun
tary workers?-I think so; it would not only attract research students, it 
would also have an elfec~ on the science of 'the University itself by interesting 
other workers, and you doubtless need a great diversity of workers on such 
a very wide proble,m as agriculture. 

43,403'. You work under the Irrigation Department?-Yes, in one capacity, 
and in another under the Revenue Department. 

43,404, 80 that you have two .DepartlIlenta to deal with; and your 
scientifio work is under the control of the Irrigation Department. .Where 
do you get your money from?-I have three budgets. My position is rather 
complicated at present. I receive one budget from the Irrigation Depart
ment for my sci£'ntific research work and in that capacity I am under the. 
Chief Engineer. On the other hand I receive a grant from the Revenue. 
Department as scientifio member of the Water-logging Committee; tha~ 
budget is spent on scientific work and more particularly on the statistioal 
work which I have in progress. 

43,405. Are you in touch with the Department 01 Agriculture in yotiI' 
research work?-Yes. 

43,406. And with the work going on at Pusa or elsewhere?-I have not 
been to Pusa recently, but I have visited Lyallpur and discussed questions 
with the agricultural officers there. 

43,407. One of your students is working at Pusa?-Yes he was under 
me, and has since been taken over by Puss.. ' 

43,408. You are also in touch with the work 'that is going on in Sind 
with regard to certain problems of soil 'physics?-More particutarly with 
Poona, not with the work in Sind. 

43,409. One witness has told us that he considers it quite wrong that you 
should work under the Irrigation Department, Do' you agree with that 
view?-I cannot agree with that view; I find i.t: extremely valuable to be 
in touch with the Irrigation Department. I have to deal with a lot of statis
tical work, and I have to keep in touch with, and enlist the sympathies of, 
the Irrigation Officers. 

43,410. Turning to your irrigation research, do you think that, taking 
India as a whole, adequate researches have been carried out by the Depart
ment of Agriculture or by the Central Institute in the direction of finding 
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out practical scientific means for retaining soil moistureP-There is one big 
problem, namely, the water requirements of crops, and I do not .think that 
sufficient attention has been paid to that. 

43,411. Some 80 per cent. of the total area in India under crops is un
irrigated, and therefore this line of research is of fundamental importance? 
-Yes. 

43,412. Do you consider that such research should be carried out by the 
Central Research Institute or by the ProvincesP-The oonditions vary oon
siderably in different Provinces and one has got to go all over ,the country 
to get results applicable to the v·arious sub-soils and climatic conditions. 
The necessary diversity of experience can therefore only be obtained through 
a. widely spread network of sub-stations, which must obviously be controlled 
by the Provincial Departments. 

43,413. Do you not think that the Provincial Resear('h stations could test 
the results obtained by the Central Research Institute, which may have 
special facilities for undertaking fundamental researchesP---J: prefer to 
say that we shall learn more by experiments under actual oonditions than 
by trying-out results got theoretically at the Central Institute. I am 
very strongly of opinion that nothing should be done to discourage actual 
experiments with this object in view in the provinces. 

43,414. You say that the experiments on alkaline lands have not been 
followed up satisfactorily. Do I understand that these experiments have 
been abandoned?-No, there is a farm still in existence. The urgency 
of the problem has somewhat decreased in this case, as it has now been 
discovered that if all this land were reclaimed, and there is a very large 
area of such land, there would not be sufficient water to cultivate it. 
That may be one explanation of the fact that this work -has not been 
followed up energetically. 

43,415. Is there any oontinuity of research, that is to say, whenever 
you have undertaken an experiment or a research problem, have you been 
able to follow it upP-In this particular case there has been an unfortunate 
lack of continuity and valuable results might have been obtained if the 
work -had been pushed forward more energetically. For one thing, 
financial stringency stood in the way, and for another it is possible that 
the problem did not arouse the same interest with the people who were 
in ehnrge, as was the case when I was in charge. 

43,416. Sir Henry Lawrence: But we understood you to say that there 
was no water ·to cultivate itP-Yes, but this work was undertaken under 
oonsiderable pressure from the Government. The Punjab Government 
'had ('ommitments to find holdings for pensioned soldiers so that at that 
time the matter was of urgent importance, and a large scheme was pllt 
forward by my predecessor for the reclamation of saline land, with the 
result that this research station was started. But the urgency of the 
problem is now somewhat less from the point of view of the Government, 
becau~e as I have said, the land that we reclaimed would not have 

. sufficient water. 
43,417. The Chairman: We were discussing the desirability of the 

appointment of a Consulting Engineer to the Government of India. It 
has to be remembered that one proposal at this moment is that decisions 
on questions of irrigation affecting more than one province should he 
settled by an Irrigation Board, which might consist of the Chief Engineers 
of Irrigation in all the provinces sitting with the Consulting Engineer 
to the Government of India; they would be regarded as a Central Board. 
Do you approve of .thai; proposal, or .wou~d you like to see one man 
responsibleP-(Mr. Wlllte): I thmk that It mIght be under one man, but 
the Board seems the best· solution under the present conditions to settle 
tht-Re pll-rticular points. 

Mesl'Ts. White, Smith, Wilsdon and Chopra. 
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43,418. SiT Ganga Ram: But that man must be a very senior manr
Yes. 

43,419. MT. Calvert: Mr; Wilsdon, I understand that the United Province!! 
lire also considering a research division in the Irrigation Department to 
undertake problems somewhat similar to those which, I understand, you are 
undertaking. Have you any idea as to how you could work togetherP
(lifT. Wilsdon): Possibly by meeting frequently. 

43,420. Could you divide the problems with advantage P-It depends on what 
equipment t1hey are proposing to put down. The laboratory which we are 
building is for hydro dynamic research proper, with tanks and so on. Work 
of that sort can only be done on the model scale in a laboratory equipped in 
this way. 

43,421. It is a question whether morll work could not be achieved by the 
same number of officers if you were to come to some agreement as to the 
division of the problem?-That is quite possible. 

43,422. On this Jullundur problem and the subsoil water raised from the 
well, does net a large part sink back into the subsoilP-Probably one-third 
goes back. 

43,423. Not more than one-thirdP-No. 
43,424. And the rest is lost by evaporationP-Yes, evaporation and trans

piration by the plant. 
43,425. On this question of scientific worker and practical farmer, do you 

contemplate that these two should receive education in the same college, or 
do you wish to have two different types of college ?-I am not quite clear; 
but it seems rather that two types have to be catered for; one is thE!! 
scientific man who does scientific work and the other is the more general man 
who will become a farm manager and be concerned with propaganda work. 
As regards the latter you want a less scientific man who would want more of 
economic and business training. I have not put forward any suggestions; 
but if you maintain an Agricultural College it seems to me by a suitable 
alteration of your oourse you might meet both ends if you take your man 
at the F .Sc. stage. 

43,426. It is a question as to what extent the Agricultural Ohemist should 
be trained in agriculture at aIIP-Yes. 

43,427. Later on you suggest a Government physical laboratory. Do you 
mean something different from the Institute of Science at Bangalore P-I 
was thinking of the sphere of activity which would correspond with that 
discharged by the National Physical Laboratory in relation to the Depart
ment of Industrial and Scientific research. Bangalore itself might become 
a physical laboratory, but certainly there must be some laboratory at a 
very near date to which Government can refer its physical problems: 

43,428. You say a Government physical laboratory must be an absolute 
necessity; that necessity could be met by the expansion of the Bangalore 
Institute?-I do not know of any administrative diffieulties, but I think 
that might be done. 

43,429. You say you lost two officers to the Government of India in a 
short time. Was that a matter of payor other attraction?-Not so much 
pay as future prospects. If a man' is offered a temporary post on Rs.500 
a month he would prefer RsAOO a month if he has a prospect of rising .in 
the service after some time. 

43,430. The only difficulty here is the attraction is not sufficient to retain 
himP-I cannot have a permanent post, that is the difficulty. 

43,431. There is one question raised in the province which Colonel Cole also 
raises, about the divorce of the Irrigation Department from the assessment 
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of water rate. In olle Province the' Irrigation Department is entirely 
an Enginooring Department and the assessment of charge for water is left 
entirely to the Revenue' Department. The Irrigation Department does 
not know to whom water is supplied and the Revenue Department does 
not know who cultivates the land. They simply take from the owner a. 
fixed, definite, charge. That is in Madras. Do you think that would be 
possible in this Province? Here the officer responsible for the irrigation 
side is also responsible for the financial side. Your department not only 
constructs the canal, but also the water rate on the land irrigated. In the 
Madras system the officer responsible for the construction has nothing 
whatever to do with the financial aspect of his work, which do you think 
is a better one?-(Mr. Smith): What sort of canals have they? Has the 
Irrigation Officer any great responsibility in the matter of the distribution 
of the supply? 

43,432. He distributes the water to the owner?-Where does he distribute 
it? Is it a tank irrigation system? 

43,433. There is also the canalP-Does he deliver a certain amount of 
water at the outlet for one particular owner or a large number of owners? 

43,434. I do not know the details; !he simply supplies the owner with 
water ?-The difficulty here is that you send your water through an outlet, 
not for one plot of land, not for one owner's land, but for many owners' 
lands and you cannot guarantee that each owner will get a certain crop 
or a certain number of acres of a particular crop. If each outlet was for 
one particular owner then the matter would be simple. It is because you 
!have a ,large number of small owners that the problem is so difficult. 

43,435. In the Punjab there is no agreement, is there, between your 
department and the cultivator as to the amount of water you are going 
til give?-No. 

43,436. He has no right to get water from you?-No, not any fixed 
quantity. 

43,436A. Has any decision boon arrived at on this Western Jumna 
experiment? Has (iQvernlllent passed orders?-(Mr. White): No final 
decision has been come to. 

43,437. Can you tell me to what extent is the reduction of the rate to 
&S.2 an acre for fodder a subsidy? To what extent are you supplying water 
below the cost price?-(Mr. Smith): To a very great extent, particularly 
in the winter. 

43,438. Can you get the water on to the field at &S.2 per acre?-I see 
what you mean; you mean, does Rs.2 pay for the cost of bringing the 
water. to an acre of land? 

43,439. YesP-I think it is just ahout it. The recurring charge per acre 
irrigated varies from &s.1.5 to &s.4.5. &s.4.5 is an extreme case, but 
Rs.1.5 is a fair average; that is working charges only. 

43,440. That does not include your interest charges on the capita1P-No. 
43,441. So Rs.2 is below the cost price?-Very much below. 
43,442. To that extent you are actually subsidising the growth of fodder 

in this Province?-Yes, also green manure for-which we charge nothing. 
43,443. Mr. Kamat: With reference to the last question, is it not a 

fact that on the total capital outlay on your productive works you are 
getting here a return of something like 10 per cent., and if you include 
the indirect receipts you are getting a return of over 19 per cent. from 
your irrigation; it is given on page 29 of t,he Government memorandum?
According to the figures I have here the direct return is only 6'7 per cent,. 
and dir~ct and indirect, 15·7 per cent. 

MUST!. White, Smith, Wilsdon afld Chopra. 
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.(3,444. On page 29 of the Government memorandum it is stated: "Con-' 
sidering direct reoeipta only the net revenue earned by productive. works 
during 1924-25 amounts to &.2,33,47,065 or a return of 10'04 per cent. on 
the total capital outlay of &.23,25,68,890 "p-It may be for one year. But. 
u1lfortunately the interest charges were omitted in that memorandum. We 
discovered the mistake later. The correct figure is the one I have .. 

43,445. What is quoted in this Government memorandum then is in
oorrect?-That figure is incorrect. 

43,44(1. Very well, taking 15 per cent. as the correct· figure,even then 
do you not think that it is a very liberal return,a handsome' return, for 
the taxpayer's money, so that you should give the taxpayer some relief 
01' aome reduction, some ;facility in rates or other ways,. for instance, for 
fodder or other cr~psP-But for that indirect return you would not hav:e" 
hospitals, you would not have roads, you would not have schools and so 0101. 

43,447. That is going outside the Agricultural or Irrigation Department. 
I am referring to agricultural matters with which we are concerned. The 
Irrigation Department on your own showing is making a return of 15 per 
cent., as much as the moneylender in the village does. In reply to Mr. 
Calvert you said you are charging Rs.2 an acre for fodder. Is this not a 
case, I ask, where you ought to conside.r the advisability of givmg further 
relief in the interest of agriculture ?-No, because that indirect return is 
largely from Crown waste land which is a windfall which you cannot con
tinue to get for ever and ever. If these canals which give you all that 
magnificent return which you think they are now giving were constructed 
at the present day, they would be· non-productive. 

43,448. I am taking the cnsa as it is;'I would not go into hypothetical 
cases. The railways are getting not even 6 per cent. on their outlay and 
the Irrigation Department is earning 15 per cent.· Is it not a case for a 
liberal treatment of the cultivator, that ·is the whole point?-It is not 
because the indirect return is due to the sales of land particularly and the 
sales of land will not continue for ever. 

43,449. To turn to another point: the Chairman referred to the proposal 
for a Central Board of Irrigation Engineers, to which 'you showed your 
approval. There is one point in connection with that which- I wish to 
make clear. Is this Irrigation Board of all the Chief Engineers in the 
different Provinces meant for the consideration of projects or is it JDeant 
for the adjudication of disputes between two Provinces?-(MT. White): 
For both. . . 

43,450. If it is meant also for adjudication of inter-Provincial disputes, 
would it be worth while or would it be advisable to refer for adjudication 
disputes in which two Chief Engineers are concerned between themselves? 
Fo.r instance, if Mr, X is the Chief Engineer for a particular Province 
and Mr. Y the Chief Engineer for another Province, what on earth is the 
use of closeting them in a room even for hours together to get any reason
able decision out of them P-N one. 

43,451. If you say the result is nothing, what is the good of framing 
all agency on these lines?-The Ohief Engineers of other provinces are 
alsc tht!re. 

43,452. Better than that, is it not worth while to refer such occasional 
disputes to an independent body, say, a committee appointed ad hoc for 
the occasion? Which would be a better system?-(MT. Smith): It must be 
a technical comJIlittee. Where are you going to get your technical men 
fromP 

43,453. Either from the Indian State~ or from England or from any 
other country in the world ?-They will have no knowledge of irrigati<lll 
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conditions itS they exist here. 'fhey do not know how water is measured 
unless you get men trom America. 

43,454. But do you not think that Chief Engineers of all the Provinces 
come there with certain associations in their minds, prepossessions or pre
judicesP-I would expect them to give a fair hearing. For instance, in 
that particular case of X and Y there are other Chief Engineers of other 
Provinces to sit in judgment. 

43,455. Mr. Sangster in his evidence given at Silllia does not refer to 
this idea of assigning to this Irrigation Board the task of settling the 
di~putes. He simply says that all schemes submitted to the Government 
of India would be laid before this Board. Is this idea of referring dis
putes to it also a later ideaP-Noj it was moved last summer and the 
Government of India have decided that. It was suggested by the Govern
ment of India and agreed to in most of the Provinces. 

43,456. Speaking about the volumetric system, in this Government 
memorandum we are told! that in the case of that system perhaps the 
large landowner wouid be benefited, but the smaller zamindar would have 
to content himself with the "crumbs" of water which the bigger zamindar 
would allow him to have j that is the word used there P-That means the 
small cultivator would only get IIuch water as the bigger cultivator allowed 
him to have. 

43,457. I am a~king your opinion as an Irrigation Officer whether this is 
not admittedly a defect of the volumetric systemP-I think it is. .As I s~id, 
if the panchayat can control wa.ter distribution thoroughly, then there is 
BOIDe hope for the volumetric system in an area which is composed largely 
of small landholders. 

43,(1)8. Turning, once again, to Colonel Cole's complaints: I wish to ask 
you whether one of his allegations is correct as a matter of fact. Colonel 
Cole says that in April, 1919, he undertook to try the volumetric system. 
Later on, he says, "The rate was gradually raised from 20 per cent. to 
60 per .>ent. over the acreage rate to choke us off." On the other hand, 
Mr. Sangster, the Chief Engineer, when examined by the Commission in 
Simla, is reported to have said he was in favour of a volumetric system. 
If that was the case, why did he choke off people who at the request of 
Government were experilllenting with the volumetric system, by putt.ing 
on very excessive charges." Now, I ask you, is it a matter of fact that 
the rates were raised from 20 per cent. to 60 per cent. P-As I mentioned 
a little while ago, I saw Colonel Cole's evidence yesterday for the first 
time and I cannot say whether it is a fact or not; at present I have not 
the information before me. 

43,4.39. ill,". l(ObC1·tS: Tuking the irrigation works which have already 
been completed and which are proposed during the next few years. r 
ullderstand you contelllplat~ irrigating an area of 15,000,000 acres, accordmg 
to this statementP-Yes. 

43,460. At a C06t of Rs.50 an acre, the total cllpital would come to 75 
crores of rupees. You admit this generallyP-Yes. 

43,461. J.ooking at the agricultural side of the picture, supposing we 
value the land at Rs.500 an aCle, as you are aware the land in the canal 
area is worth anything from Rs.700 to 1,000, but taking Rs.500 as the 
average price the agricultural interest involved is 750 crores. Now, what 
I wish to ask you is wh~ther, where such 80 large capital as this is involved, 
you consider that t.he question of research has been properly taken up 
or notP Do you not agree that" very much bigger effort is essential to 
tackle the big problems that come before usP-In respect of waterlogging, 
soll physics and 80 on P 
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43,462. That is a very millor aspect, in my Op1niOn. There are many 
other aspects of the question .. In Europe or America, in controlling even 
a portioll of this capital, they would have a separate research sectlOn?
Any research. for the further development of areas is well warranted. 

43,463. It would receive your support?-Yes. 
43,464. Now we have heard about this question of water logging; it is 

mentioned as being more or le~s the most important difficulty at present. 
I believe the area affected is under 1 per cent. P-Yes; it is very small at 
present, but it is likely to grow UnlElSS something is done. 

43,465. Do you consiiler it altogether as an evil, or can you consider 
this as a reserve of water for future use?-If, of course, we can arrive 
at that stage when we can keep the sub-soil water at a certain depth 
below the ground level, 15, 18 or 20 feet (or whatever it is; our Agricultural 
Chemists will tell us), then we look upon that water table as a gold mine. 

43,466. That is for the benefit of the Province as a whole? It is a very 
serious thing for the locality affectedP-If you .can allow that water to 
accumulate and can save that country where it is high, you will still be 
able to use that Bub-soil water elsewhere. 

43,467. Taking the question of drainage, supposing you are able to lower 
the water table 3 or 4 feet by drainage, is that all that you contemplate 
)or do you expect to do more?-(Mr. WiZsdon): I do not think you can 
go beyond 4 01' 5 feet by drainage. We have no definite information on it. 
That is the depth up to which they go in America. 

43,468. The point I want to be clear about is whether, even if you lower 
the water table a or 4 feet, agriculture will' be possible P-I think you will 
have to modify your methods of agriculture, but I think you can carry 
on with th .. water table at that depth; you will be able to grow crops 
with profit. 

43,469. In tracts wh .. re the area is subject to rainfall, if your object is 
to take the water table 3 01' 4 feet from the surface, whenever you have 
a heavy rainfall you are liable to get Hooding, are you noH-Yes, but 
it will not necessarily imply disaster if you have got a proper surface 
drainage. 

43,470. You do llot subscribe to the prillciple that we should get the 
water table down to 8 to 15 feet which is the figure given by the Medical 
Officer of Health ?-I accept that as regards village sites, but not for 
agricultural land in general. 

43,471. The point is, the question of water table is one which should 
receive some attentionP-We could not give definite information on that, 
but certainly it is a question for investigation. 

43,472. With regard to the distribution of water, there is one point that 
I should like to make with regard to Colonel Oole's .complaint. The area 
which he controls in proportion to the area under the Superintending 
Engineer is '6 per cent.; is that correctP-(Mr. Smith): Yes, I think it is 
about '5 per cent. 

43,473. That being the case I think it stands to reason that you cannot 
expect individuals to take much of the time of an officer who is dealing with 
a large number of cultivators. My point is that you cannot expect an officer 
of that kind to be able to devote a. large amount of time to every individualP 
-Not unless the case comes under revision before him. 

43,474. With regard to the volumetric supply, I think in answer to the 
Chairman you said that the present low charge for the water was not 
deterrent to the volumetric supply. I put it to you that the farmer does 
not pay very much attention to the cost of water. It is so low at present, 
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not more than 10 per cent. of his gross receipts, that he does not consider 
very much what more he..has to pay if he grows an extra acre. I put it 
to you, that being the case, that the present low charge is an incentive for 
economy; do you agree to that ?-(Mr. White): Yes. 

4.3,475. Then with regard to the volumetric supply, would you be pre
pared to arrive at a charge basis on the average returns for the area in 
which the applicant is?-(Mr. Smith): No; it is ordinarily done by reference 
to adjacent areas; that is what we do. 

43,476. After allowing for kharaba?-You can have it either way. We 
take the calculation both for kharaba and no kharaba. 

43,477. One of the objections to taking the volumetric rates is that you 
cut yourself off from getting kharaba; that is, once you take water by 
volumetric rates you pay for it whether you mature your crop or not. The 
point I want to bring out is whether you are prepared to take that into 
account in fixing your volumetric rates?-Yes, actually we do. 

43,478. One other point with regard to your present system of administer
ing the department is that a great deal of attention is paid to the amount 
irrigated by the cultivator. If a man is taking more than a certain pro
portion, 'there is a tendency to cut down his water supply. Now it will be a 
tremendous step forward, in my opinion, if we could get a kind of prescrip
tive right in that the farmer could claim an outlet of a. certain definite full 
capacity. for the area which he .has. Supposing a man has an area of 
1,000 acres and we say 4 cusecs is to be allowed, then he has an outlet full 
capallity of 4 cusecs. He can claim it whether he irrigates 100 or 90 or 
120 p"r cent.?-He can claim a capacity in the outlet but not in the water. 

43,4711 No, because you cannot give him water in the winter?-You give 
him an outlet of a. fixed size? 

43,480. He has a. claim on a. definite capacity of the outlet in proportion 
to the land which he holds?-(Mr. Smith): In that case would he 00 pre
pared to pay for what we estimate to be the full revenue earning capacityi' 

43,481. He will pay as at present on acreage; I am not talking of the 
volumetric system now. If he ill economising in irrigation and doing more 
than 90 or 100 per cent., no officer of the Irrigation Department should hnvf' 
the riglit to interfere with the supply so long as his outlet is not above full 
capacity. The point I want to make is this, that instead of the outlets 
being subjected to alteration if the cultivator is doing very good irrigation 
on a. large area, I want the right to a definite capacity outlet to be 
chartered to the farmer. Once he has got that, he has got something 
definite. The small officials cannot come round and say, "You are doing 
so much irrigation that you are getting too-much, I am going to cut down 
your outlet" P-(Mr. Smith): As a matter of fact the small official does 
not do it, 

43,482. No, but it is done largely on his recommendation?-No outlets are 
altered except by a written order of the Superintending Engineer; but I 
quite see your point. 

43,483. It is very often suggested by the minor officials?-I think you will 
admit that the reason why we interfere in that way is because we sometimes 
have difficulty in getting water to the tails of a channel or a distributary. 
Sometimes, no matter what you do, you can raise your head supply as much 
liS you like, but you cannot get water down to the tail of ~ channel twenty or 
thil'ty miles long. If we say, co You will have to bear it, we cannot get you 
water," then you can leave things alone. But if it is our duty to get water 
to these people and there is no other means of doing it than by restricting 
or reducing outlets, then it has to be faced; it is unpleasant, it is not ideal. 
but it cannot be helped. 
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43,484. Then you will not admit that the farmer has any right at all; 
he is subject to constant interference. What I want to know from you is 
whether you can give any promise of that kindP It would be a very great 
advantageP-(Mr. White): But it is quite a mistaken idea, I think, to 
imagine that immediately we find an outlet is doing good irrigation we 
pounce upon it at once. 

43,485. I do not say that is generally done, but it is done much more 
largely than perhaps you realiseP-(Mr. Smith): I think what Mr. Roberts 
wants is ideal if you have acreage rates. But I doubt if it is practicable 
in those cases where you fail to get water to the tail of your channel. What 
is to happen then? Are we to leave them without water? 

43,486. Personally I think the difficulty of getting water to the tail is 
an engineering difficulty and it is not such that you should make the man 
at the top pay for it. I do not see any real difficulty; I do not think you 
wi\! admit that you cannot get water to the tail without cutt.ing down outlets; 
surely you will not say that is beyond the powers of the Irrigation Depart
ment.P--Given a limited supply at r.he head, you sometimes .have to interfere 
with the old type of outlet in order to get water to the tail. For instance, 
if a channel on which these outlets are situated is entitled to 100 cusecs, 
you cannot put 150 cusercs down that channel in order to get water to the 
tail. . . 

43,487. You can put in any outlet yoa like; I am not arguing for any 
particular kind of outlet; the only thing I ask for is that you should give 
some definite figure so that the farmer may know what he can claim?
(Mr. Chop1'a): After all, a reduction of an outlet takes place, if it overdraws. 

43,488. In that case it is above capacity; I have no objection to altering 
the outlet when it is above capacity; what I want is to divorce alteration 
from the area irrigated; leave that alone and keep to the outletP-The 
reduction takes place when the outlet is discharging above a certain figure. 
This takes place for several reasons; one being the change of regime of a 
channel; if the channel rises and the outlet begins to overdraw, we have to 
change it. . 

43,489. I have no objection to that; I am not questioning that at all. 
I am simply asking that you should limit your interference at the outlet 
and not look at the area irrigated; if one man is doing more than another 
with the same supply, you should not interfere with the outletP-I agroo 
with that. (Mr. Smith): I think we all agree with that. 

43,490. Sir Henry Lawrence: Can it be dOlle P-That is the trouble; will 
it be practicable P I agree that it is the ideal. 

43,491. Mr. Roberti: If we could get some definite step of that kind, I 
am certain there would be a big advance from the agricultural point of 
view; if the farmer has a definite right, he will not be afraid that if he 
increases his irrigation, something will be done. 

43,492. Sir Henry Lawrence: Have you any suggestion to make, Mr. 
Roberts, as to how it can be done? 

43,493. Mr. Roberts: I think it can be done. T.he department claim 
to have outlets now which will give a proportionate discharge; I do not 
think there is any great difliculty?-(Mr. White): I think you could get 
very near it. 

43,494. Sir Henry L"wrence: Do you require some alteration of the irriga. 
tion rules, or how can it be done P 

43,490. Mr. lloberts: In practice it is done even now to a very large 
extent, except that a large proportion of the changes that taKe place are 
made on t.he assumption that the irrigated area is too large. The area 
is absolutely divorced from reality; the department guarantees 66 per cent. 
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",f irrigation, whereas, it is known to everybody that all irrigation farmers 
work by 100 per cent: This right t.o irrigation means nothmg; it is a 
nominal figure .. which should not really be used wt all?-(]fr. Smith): J 
agree that what you say is an ideal condition. 

43,496. But you are not prepared to say it could be carried outP-We 
would try to carry it out, but not generally. We would certainly take 
011 three or fool' channels experimentally. 

43,497. One difficulty is that when planning a canal the whole of the 
area to be irrigated is not taken into account, constant expansion is taking 
plaoe and new area~ are being brought under irrigwtion at the expense of 
existing irrigatorsP-{lIfr. Smith): I think I can draw your attention to 
something here which will show it is not correct to say that it is at the 
expense of' the existing irrigators. 

43,498. It is not in some casesP-Will you kindly turn to statement III 
of Note by the Chief Engineer, dated Februa.ry, 1927, and look at the first 
four items. When the Irrigation Oommission came in 1903, they thought 
that nothing further oould be done with those old canals; they gave us 
a clean bill for that. Look at the last two or three columns, and see what 
we have done. 

43,499. I question whether you have done it or whether the farmer has 
done itP-I do not say we hav~ done it alone. At any rate, we have 
certwinJy done it with the help of the farmer; he could not get a.n1 more 
water and he made the utmost use of that water, in spite of the fact that 
the Irrigation Commission thcught we could do nothing further with it. 
That is the one great argum~nt against adopting voltumetric supply to-day 
for IIIlI the canals. The Lower Bari Doab is not as efficient as the Lower 
Chenab canal; they do not use the water with the same amount of care on 
the Lower Bari Doab as they do on the Lower Chenab. Probably the 
soil has also something to do with it j but you cannot get away from the 
figures I 'have quoted. 

43,500. I do not see the point even with regard to the volumetric system. 
No one wants you to bind' yourself for too long a period, because we know 
ourselves that irrigation is improving, and we can get a constantly slightly 
increasing area; so that I do not think you should mix those two points. 
Would it be possible for the department to give us later a considered reply 
on this poin,t, because I personally think that it is one of the most 
important pointsP-Yes. 

43,501. If we could ask for something definite and simple of that kind 
it would give U8 a basis on which to improve thingsP-We will certainly 
consider it. 

4:3,502. There is this Department of Indust,rial and Scientific Research 
at home. You contemplate a similar organisation for India, and you 
suggest thl\t grants for Pusa should be under that organisation P-(Mr. 
Willdon): Yes. 

43,503. Do not you think it would be rl\ther risky with an existing msti
tution of this kindP-I do not think there will be any more danger in 
securing grants than exists a.t present j I contemploate that the Agricultural' 
Adviser would become ohairma.n of this board or department controlling 
the grants and the seoond Director at Pusa would remain as Director of 
Pusa as a researoh institute. 

43,504. Then if this board is oomposed mainly of agricultural officers, it 
is rather a different conception from that which I understood you had j I 
thought you suggest~d a general board for all scientific work P-I think 
eventually it would be a good thing to unify all applied research work in 
the same board; but obviously you will need representation of your agricul
tural interests in some way or the other. 
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43,505. Is it your idea that the Central Government should expand in other 
directions than Pusa, not concentrate so much on Pusa, but extend on other 
lines of researchP-That is my opinion; they must encourage researoh work 
in the Provinces and not put all their money into one basket a·t Pusa. 

43,506. In any programme of that kind you would like to pay as much 
attention as possible to the Universities and to the existing organisations 
in UniversitiesP-Always; Govemment should consider what can be got out. 
of the Universities when contemplating another research institute. 

43,50i. I think you said, in answer to one of the Members, that such 
("()-()peration would also benefit the Universities in bringing them into touch 
with practical problemsP-Yes. 

43,508. Do you think that also would be an important thing, to bring 
the best educational thought of the country in touoh wit.h agricultureP-I 
think that is very important. 

43,509. :Would you li'ke to see Lyallpur specialise in higher teaching rather 
than in elementary teaching?-Yes, I think they are wasting their time in 
teaching elementary science. They Should spend their time in teaching 
applied science; that is, in a three years' course. 

43,510. You have had four years' experience in the department, and you 
have seen our agrioultural assistants; you do not think there is any danger 
from having the first part of the course in other colleges ?-I do not think 
there is any danger at all. 

43,511. Sir Henry Lawrence: Mr. White, I think during the inundation 
season something like a million cusecs of water comes out of the Punjah 
rivers down the Indus past Sukkur. Is that figure about correct?
(Mr. White): Yes, that is about correct. 

43,512. And in the winter that falls to about 30,OOOP-Yes. 
43,513. AB a result of the new projects in view, is there any likelillood 

that the winter supply will increase above that 30,000 cusecs?-{Mr. White): 
There is a possibility. . 

43,514. There are some projeots I believe for storage in the hills. Can 
you say Wlhat 1IIID0unt of water will be so stored P Have you got any figures 
to show how.much you can store up thereP-{Mr. Smith): About two million 
foot acres in the Beas and about three million in the Sutlej, altogether 
about five millions. 

43,515. What does that work out to in cubic feetP-A foot acre means n 
foot of water spread over an acre of land. 

43,516. According to the projects you will ntilize the whole of that in 
your winter irrigation; is that the intention P-More so in the winter and 
partly in the early kharl!. 

43,517. Very little will ultimately pass down through the riversP-A 
certain wnount will have to be released to keep reservoirs clean. 

4:3,518. Have you got any idea of what that would amount toP-We will 
work it out and let you have 'iilie information. 

43,519. Do you propose to extend inundation irrigationP I see a figure 
here of 400,000 acres of additional inundation P-'-That is the additional 
non-perennial area but controlled by a weir. 

43,520. That is the only addi~ion that you are making to your non.
perennial area, is itP-The total additional area on that project will be 
400,000 acres, and the bulk of that is non-perennia.! and a part only is 
perennial. But thwt is the total additional area which will be given water 
under the Haveli Project. 

43,521. Is there any other project in which you are increasing the non· 
perennial areaP-There i~ a lot of non-perennial area being increased in the 
Stltlej Valley. 
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43,522. From page 17 of the statement which I have before me, I see 
that the total irrigation proposed will amount to over 19 million acres. 
Can you say what proportion of that is perennial and what non-perennial? 
-I shall work it out and let you have the figures. 

43,523. I do not. C],uite understand this figure of 19 million as against 
the figure of 14 mllhons quoted by Mr. Roberts. Where does the margin 
of five million acres lie ?-Mr. Roberts evidently omitted the contemplated 
projects; whereas this 14 million is the total of the completed projects 
there are others still under contemplation. 

43,524. Does that other five million include the ThaI Pr~ject?-The 14 
million includes the ThaI Project. 

43,525. So that, with the addition of this you get the figure of 19 
millions p---':Yes. 

43,526. You only increase your non-perennial area in cases where no 
perennial water is available. Can you make your non-perennial irrigation 
pay?-(Mr. White): It entirely depends on what rates are to be levied. 

43,527. But you expect to be able to charge sufficient rates to extend 
non-perennial irrigation and make it pay P-{Mr. Smith): Under the pr~ 
.sent arrangemenUi it will not pay; in flWt, you cannot make it pay. . 

43,528. Are your non-perennial areas chiefly in the East of the Province? 
~No, I should not say in the east of the Province; I should say that they 
were very largely in the south along the Sutlej, perhaps towards the central 
south-west. 

43,529. Is this new feeder running eastwards through Patiala perennial? 
-Yes. 

43,530. Is the Rohini Bhatinda feeder also perennialP-It is under the 
Bhakra scheme, and therefore it is perennial. 

43,531. &0 that you are making considerable progress towards providing 
perennial <irrigation in the east of the ProvinceP-We want to mnke 
progress. 

43,532. Are these not sanctioned ?:---No, they have not yet been sub
mitted. 

43,533. Does that come into your 19 million figure and not the 14 million 
figure?-Yes; but the trouble is to make them pay, because they are 
schemes of storage supply which must necessarily be very expensive, whereas 
the ones which you have jUst been mentioning are non-storage schemes, 
. 43,534. And this will go into an area, which is more subject to scarcity 

or famine than the restP-Yes. 
43,535. So that you advocate them on the ground of protection to the 

peopleP-Yes. 
43,536. Is irrigation in the Dera Ismail Khan district towards the frontier 

under your department P-No; they ,have a separate Irrigation Depart
ment. 

43,537. Is the Paharpur canal, for instance, under your department P
No, it is under the North-West Frontier Province. 

43,538. You cannot say whether they come in any way under the schemes 
for further development out of the IndusP-They have intentions in that 
direction and have been carrying out surveys. 

43,539. To turn to the question of drainage: some years ago the Karnal 
District was severely waterlogged. Have you any district records to show 
by what methods that waterlogged area has been reclaimed or amelioratedP 
Was that done by your departmentP-(Mr. Smith): I do not know that 
anything special was done eXIo'ept to open up some lines of drainage to cut 
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off loops of the old arm of the river into the canal; those were straightened 
out and irrigation was spread over a larger area by the construction 01 
the Sirsa branch of the Western Jumna Canal. 

43,540. Mr. Calvert: Did it not realign the JumnaP-Not the upper 
reaches, which are still there. I think that the- real reason why water
logging there has largely disappeared is that the same amount of water 
which thirty or forty years ago used to be spread about in the low-lying area6 
has now been spread over a much larger, a much drier and a much 
higher area. 

43,541. Sir ThomaJI Middleton: By administrative improvementsP-By 
the construction of the Sirsa Branch. . 

43,542. Sir GQIfIga Ram: Probably by the realignment of the canalsP
Probably 110 of the branches. 

43,543. Sir Hefl/ry Lawrence: Not much was done in drainage P-A cer
tain amount was done in drainage, but I do not think the drains were 
responsible for the improvement. 

43,544. Mr. Barron: Were there not a number of old drainage channels 
which had silted up on the Western JumnaP-Yes, there was a lot of 
drainage done, but I do not think that the results were produced mainly 
through that. . 

43,545. Sir Henry Lawrence: Has there been much improvement in the 
matter of malariaP-A good deal of improvement. 

43,546. Mr. Barron: The difficulties, I take it, were reduced by the fact 
that there were these natural drainage channels thereP-Yes. 

43,547. Sir Hervry Lawrence: Has anything been done in the way of 
pumping water from wellsP-No, they may have·lifted water from the per
colation wells; when we reduced the amount of canal water in the older 
tract they may have raised water from 1(he percolation wells by the ordinary 
village methods. 

43,548. Then as a result of these changes the agricultural prosperity has 
improved P-Decidedly; one thing mWlt be borne in mind and that is that 
on the Western Jumna canal you irrigate about 40 per cent. of -the total 
area; on the Upper Chenab and the Lower Chenab and Lower Jhelam, 
where the waterlogging problem is more serioWl, we irrigate 100 per 
cent. 

43,549. Is that because you do not issue more water from the Western 
Jumna CanalP-We have not got the water to let them do anything 
more. 

43,550. How did the waterlogging take place in the first instance P
There was no Sirsa branch to start with, and the water ran in ill-designed 
channels. They used the old, tortuous nuUah beds whioh existed naturally. 
The running of the larger supplies in the more badly-aligned channels led 
to waterlogging. 

43,551. Did the experiments \Vhich wore made on these lines twenty or 
thirty years ago contain any lesson you could apply in the rest of the Punjab? 
-One main lesson wa.s with regard to surface and sub-surface draina,,~. 
There they had the natural outfall to the. river; here that is our 
difficulty. 

43,552. Sir Ganga Bam: Mr. Wilsdon, .have you arrived at any mathe
matical formula by which you can say how much of the total water. 
received on the land is required for crops, how much is evaporated, and· 
how much goes into the groundP~CMr. Wilsdon): The only conclusion I have 
been able to arrive at is a statistical conclWlion obtained by the examina.
tion of a large number of records, and . that .only tells us the quantity of 
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water which will I:ea~'h the subsoil level for a given irrigation of the 
sllrfa(·e. For every Illcoh pu.t on the land, one-third inch will reach the subsoil 
water-table. 

43,553. My own village, Gangapur, was founded in 1903. When the 
tint well was put down the water-table was 103 feet below the surface' 
now, after 24 yean, it is 40 feet. Are you able to derive any conclusio~ 
from that?-At the present time our investigations have been chiefly con
fined to the Upper Bari Doab, because there we have a longer record. 

·13,554. Oil ~a~es 4:15-6 of lIlr. Chopra's note he gives figures for the delta. 
of wllter required for each crop. Do those figures include the rainfall 1'
~Mr .. Chopra): The figures are not 'put in that form, but from the context 
It Will be seen that I am dealing with the physical requirements of water 
as understood by the zamindar, and they include all sources of supply. 

43,555 .. They only refer to the canal waterP-To all sources, but in terms 
of canal wat.er. So that t.he figur9l$ show the zamindari delta of canal water. 

43,556. Then it is difficult to make use of them, because the amount of 
rainfall varies considerably in different districtsP-These observations were 
made in allo area of average rainfall. 

43,558. What is the rainfall thereP-Twenty to twenty-five inches. 

43,559 .. In Montgomery we have only eight or nine inchesP-Yes. I used 
those figurel! to illustrate the problem before me; that is all. 

43,560. Could you give us any figures which would include rainfall, and 
which would show us the total quantity of water required to mature each 
'Crop, so that by deducting the rainfall of any particular area we may arrive 
a.t the correct delta for any given crop P-My problem here was to show the 
wastage of water in April, May and June. 

43,561. There appears to' be great variation in these figures in different 
Provinces. The figure you give here for sugarcane is 4'4, and for rice 4'3, 
which means about fifty inchesP-Yes. 

4!l,M2. In Bombay they use one hundred and forty inches?-It looks as if 
they were wasting their water there. 

43,563. But if we put these figures of yours before people in Bombay, they 
will say that their rainfall is smaller than younP-I have here some figures 
for Sind, where the rainfall is small. In 1915-16 on the Sruttlll ca.nal to a 
certain rice field they gave fourt .. >en inches of water on 19th .July, six inches 
on 20th, another six inches on 21st, followed by seven inches on 27th. .Rice 
does not want all that water. 

43,564. That is not the criterion .. We want to know the qUantity of water 
required for each crop, whether it is supplied by rainfall or irrigation P
For rice the figure is in the neighbourhood of forty-six inches, including 
rainfall. 

43,565. Including rainfall, does sugarcane reqUlire more than fifty iuchesP-
No. . 

That is very important. 

43,566. Mr. KU'/ltut: Do you know the nature of the Bombay black cotton 
soil P-I have seen it. 

43,567. Has the nature of . the soil anything to do with the amount of 
water required for sugarcaneP-Yes. I do not know how much more water 
black cotton soil needs . 

. 43,568. Is it likely that it will require more water ·than the soil here P
If p~roolation from that soil is less, it should require less water. 
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43,569. Until th~ question is studied on the spot with reference to that 
particular soil, is it any use guessing at the amount of water required in 
BombayP-What I have said refers to Sind, not Bombay. 

43,570. Sir Ganga Ram: Do you not think black cotton soil is more 
retentive of water?-I do not know. 

43,571. In the Punjab you allot water acoording to a certain formula; 
irrespective of what "crop is raisedP-Yes. 

43,572. In Bombay it is the other way about; people apply for so much 
water for sugarcane, and the water is allotted accordinglyP-(Mr. Smith): 
They may have an unlimited amount of water; we have an unlimited 
number of cultivators. 

43,573. Mr. Kamat: Here again may I add that a man in Bombay does 
not necessarily get as much wa1?er as he applies for; there is a scramble for 
water P--(Mr. Chopra): An exception from the ordinary rule in the Punjab 
is made in an area where only ricEl is grown. 

43,574. Sir Ganga Ram: But you do not differentiate there between one 
plot and another; the arrangement applies to the whole region P-(Mr. 
Smith): It is a special case and speci.a.l arrangements are made. 

43,575. Mr. Roberts: You give extra water for vegetables and garden 
<lrops?-Yes. 

43,576. Sir Ganga Ram: On the Western Jumna canal the demand has 
much outgrown the supply?-Yes. " 

43,577. Cannot you augment the supply there by the battery of wells to 
which the Chairman referred? ,Would it pay you to do that?-It probably 
would, but if we were to put down tube-wells we would probably start first 
in the area where they are more urgently needed, the Upper Chenab tract, 
where they are wanted to save the land from "being ruined. 

43,578. Are there any swamps left there now from whidh you can pump 
and so augment the supply on the ,Western J~mna?-None. 

43,579. Are you confident of that P-There may be one or two shallow 
jhils, but that is all. . 

43,580. Is one of the reasons why you "are encouraging non-perennial 
irrigation the fact that you are afraid of waterlogging P-No, it is because 
we have not the water. 

43,581. Do not you enoourage it in preference to perennial so as to mini
mise the chance of waterloggingP-Where trouble from waterlogging is in 
sight we will probably go on to non-perennial, but we do not start with 
tha1; idea; the original reason for non-perennial was shortage of water. 

43,582. Lift irrigation never pays if you can get flow?~That is so. 
43,583. Do you know that twenty years ago an attempt was made to stop 

all flow irrigation in areas where the water-level was only 7 or 8 feet down, 
so that people should use wells in preferenCe to canal water P-We ought to 
revert to that system. 

43,584. Will 'there not be trouble with vested interests P Is not a law 
requiredP-A time may come when it will be. 

43,585. Where the water-level is within 7 to 10 feet, there might be a law 
to "prohibit irrigation from canalsP-We may come to that; I do not know 
that it is needed yet. 

43,586. You have been pumping the seepage water into the canal on the 
Upper Chenab. ,What is the cost per cusecP-Considerable, because there 
is no water there to pump in those drains. 

43,587. Has that pumping materially affected the condition of the ground? 
-No, because the drains are much too close to the canal and much too 
sketchy. 
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43,588. It has hBAi no effect on the waterlogged areaP-No, because th& 
drains that supply ~he pumps are little better than surface drains; they 
are only 3 or 4 feet deep. . 

43,589. The Bik~ner canal has been lined. What was the perimeter of 
that and the cost per mileP-I think it cost Rs.25 per 100 square feet. I 
cannot tell you the cost per mile. 

43,590. Could you let us have figures for that, showing the cost per mile 
of lining a canal of a perimeter of, say, 50 feetP-Yes. 

43,591. How did you arrive at the rates per cusec which you have laid 
down for the volumetric system ?-iW e take a neighbouring channel run 
entirely by ordinary zamindars and estimate for the past five years what 
revenue that distributary system has paid, and we also estimate what water 
in day-cuseos has passed down that distributary and so get the value for 
the day-cusec. . 

43,592. In making that calculation, have you mBAie full oallowance for 
kharaba·P-You can have it either with or without kharaba. / In this par
ticular valuation we have made we have allowed no kharaba. 

43,593. If I were entitled to six cusecs, would you allow me to take seven 
on those ratesP-No. If you were entitled to six, that would be your 
maximum, and in no circumstances would we give you more. 

43,594. That is the reason why the landlord does not take it, because he 
finds your calculations are one-sidedP-IWe cannot give you as much as you 
want and let other people starve. 

43,595. W1ithin some limits, cannot you give an increased quantity?-No. 
You can take as much as you are entitled to, but no more. 

43,596 . .As much as r am entitled to according to that formulaP-Yes. 
43,597. Does that formula take into account the length of the channel to 

the field and the consequent loss of water?-We estimate this at the heBAi 
of the distributary. 

-13,598. A man may have to ta.ke the water fonr miles to get it to his 
fieldsP-That is. nothing to us. (Mr. Chopra): No wateroourse under the 
Act should be longer than two miles. 

43,599. If a man's field is a.djacent to the channel he will get more 
benefitP-Ordinarily the chak of a watercourse starts from the distributary; 
in any case, the watercourse to the field should not exceed. two miles in 
length, and two milos is not the average but an exceptional case. 

43,600. Do you give any conoession to a. man who keeps his wa.ter outlet 
in good order as compared with a man who does not?-(Mr. Chopra): 
Under the Act if it is in bad order we close it until it is put .right, but in 
the Punjab ·the watercourses are usuaJ.ly in good order; there is not much 
difference amongst them. 

43,601. In Madras no acreage rate is charged; the Settlement Officer 
determines the rate acoording to the condition of the land. The land is 
divided into wet land and dry land. The Cana! Department has nothing 
to do with the assessment or collection of rates; the Revenue Department 
does all thatP-<Mr. Chopra): There are three different systems that I know 
of in India. In some Provinces, as the Punjab, the .calla! Department does. 
the 3SS('$sment and the .collector collects the money, in others, as Bihar, the 
Canal Department ·both assesses and collects, and in others again, as. 
in Madras, the Revenue Department does ·both . 
. 43,602. After paying interest charges and so on, is a certain proportion 

of the revenue from canals earmarked for the improvement of irrigation, 
or does it all go to general revenues? On the Lower Chenab Canal you 
are making 30 or 40 per oent. Does any of that go towards the improve
ment of irrigation by being specially earmarked for that purposeP-No, It 
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all goes to general revenues, but we are given as much money as we can 
show there is need for. Nothing we ask for for an essential work is ever 
refused. . 

43,603. In paragraph 53"of the Report of the Irrigation Commission (1901-2) 
they say that 87 per cent. of the total surface flow passes to waste an the sea. 
Has any improvement taken place in that position since the Commission 
wrote its Reporl, so far as the Punjab is concerned? They must have made 
their calculation Province by Province and then arrived at the total for 
all India. Do you know whether the position has greatly changed in this 
Province?-On the completion of the Sutlej scheme we will be drawing off 
more than double the amount of water we were getting at the time of 
the Irrigation Commission. 

,43,604. With regard to Colonel Cole's complaints, do you think the posi
tion of the zamindar will ,be improved if the functions of the irrigation 
patwari are given to the revenue patwari?-(Mr. ,Smith): It is no use our 
saying anything about that. You have the record of the last.30 years. 

43,605. Taking a cross-section of the Punjab, the fall of the country is 
from N.E. to S.W.?--{Mr. Wilsdon): Yes. 

43,606. Does the water-table follow the· contour closely?~No, there are 
extraordinary variations, particularly under the Western Jumna system 
and again towards the north. There is a rise of the subsoil water-tablel of 
course, tow:ards each river valley. 

43,607. Are there any scientific reasons for that phenomenon?-I ihave a 
theory (which remains ·to be proved) tha.t we have a subterranean mountain 
range. We are taking steps to substan.tiate that by a survey to determine 
definitely whether there is a.ny rock mass holding up water in the soil. 

43,608. The Ohairman.: Submerged by blown sand or by river-carried silt? 
-By river deposits. These outcropping rocks M"e all of -the old Deccan 
system, and quite distinct from the Himalayas. 

43,609. Sir Ganga Ram: Have you sufficient information to give me a 
crosB-section ?-I . can give you a cross-section . of the water-table from Delhi 
to Kalabagh, on the Indus. 

43,610. I ask yoU: that question because of an idea which has occurred 
to me. Is there no possibility anywhere of doing the Kaerez system, of irri
gation, as is done in Baluchistan? There the slope of .the water-table is 
leBS -than the slope of the country, and therefore by excavating or tup.nel~ 
ling it is possible to bring the water-table to the surfa.ce?-There is nllt 
the slightest hope in this alluvial soil. 

43,611. But in tha.t you can dig a canal in~tead of tunnelling?-A draip. 
is only another form of the same thing; we can do. it by digging drains 

. 43,612. In one part of Pati!l.l.aI found that by simply excavating a canal 
the water-table came to the surface;. there was a difference of three feet 
only. Are there any indications of that sort of thing in parts of the 
Punjab?-In 'the waterlogged tracts .. It would want a steep· gradient to 
make it worth while to get water in that way. 

43,613. Sir Thomas Middleton: Mr. Wilsdon, you have drawn prominent 
attention in your precis of evidence to the relations between the University 
and scientific research in this country. The position is this, I take it: 
research in connection with agriculture has hitherto been more or less an 
exotic and under those oonditions it has been essential that the· workers 
engaged should be official workers. You desire to see the development of 
indigenous research in the Indian {Tniversities and you wish to promote 
the interest of the non-official worker; is t.haIt your position ?--{M r. 
Wilsdon): I am mainly considering fundamental scientific work. 
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43,614. Yes, I am now referring to fundamental scientific work. You 
agree that the Indian Universities are capable of fundamental scientific 
work; you have given instances yourselfP-Yes. 

43,615. You point out that the best work so far has been particularly 
noticeable in physics and chemistryP-Yes. 

43,616. Can you indicate any reason why the biological sciences should 
not have received similar attention in India?-I do not think I should he 
correct in saying there has not been equally valuable work done in the 
biological sciences; I probably mentioned physics and ohemistry because 
they have come more to my attention; I would not say there has not been 
as valuable work done in the biological sciences. 

43,617. We have generally found, in places we have visited, that physics 
and chemistry reooivedmore attention than biology, it occurred to me that 
the facilities which are required for the biological sciences, fieTd laboratories, 
and so on, are very often absent from Indian UlIliversitiesP-Pel'haps so. 

43,618. I noticed in one place, not an Indian University, an endeavour 
to develop work in bio-chemiBtry was being held up by the need of the 
most elementary facilities for field studies. ;what you desire is that there 
should be some system of administration which would take into considera
tion the needs of the Universities at the same time as the demands. of the 
official workers come forward for grants for researchP-Yes. 

43,619. You want an independent bodyP-Yes. 
43,620. And you agree that if researoh is to make any considerable and 

substantial advance in India it must be in connection with the Indian 
University?-I feel oonvinced of that. 

43,621. Why do you say that valua.ble work on base exchanges in soil& 
has been published, "singularly enough" in connection witb CalcuttaP
Calcutta struck me as being a plaoe rather divorced from agricultural 
interests. 

43,622, You know no doubt that research work on base exchange has 
been occupying a great number of pages in scientific journals for the 
past four or five years?-Yes. 

43,623. I met at Calcutta University a very experienced ohemist and 'it 
seemea to me to be not surprising that he should have seized upon this 
problemP-Yes, that is the sort of thing one wants to encourage. 

43,624. UlIldoubtedly, what seems strange is that more· work of this type 
bearing on agriculture has not attracted workers in Indian UniversitiesP
.That is right. 

43 625. Would you agree that agrieulture presents many problems for 
workers in fundamental research at the Indian Universities which at the 
present time are being negiootedP-Yes, in almost every science. 

43,626. To come to another point; you are using Etvo's torsion balance 
hereP-I have an assistant being trained in the use of it and hope to 
start a survey in a few months. 

43,627. What is the specific gravity of the rocks which ~ou proP.ose loo~ing 
for in Sind?-The specific gravity of the rocks I am consldermg IS, I thmk, 
ahout 3. 

43,623. Is it as much as 3?-Yes. 
43,629. Are you in touch with the work that is being. do~e in Persia 

on the use of this balance?-Is it Dr. Pekar of the InstItutIOn at Buda 
Pesth who did it in Persia? I am in touch with the work which has been 
done is Assam and near the delta of the Indus; a survey has been made 
there. 

43,630. There is an enquiry going on in Persia at the present timeP-I 
am not aware of it. 

Messrs. White, Smith, Wilsdon and Ohopra. 
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43,631. YOUI' own work here is specially on the drainage question. You 

make the remark: "No new agricultural research in.stitute should be built 
outside a University centre." I would almost have been disposed to agree, 
except in connection with such investigations as your own. I do not quite 
see how you can avoid going into the wilderness, if I may put it in that 
wayP-Yes, I quite agree, but you need go into the wilderness only for 
your sub-station. 

43,632. You must take into con.sideration evaporation, rainfall, the actual 
character and structure of the soil, and so on. I think you have got one 
central station at the present time?-Yes. 

43,633. How far will that take you P . Wohen do you think of starting 
sub-stationsP-Very soon; we have got one sub-station at Chakanwali; we 
shall have to start. drainage on a large scale very soon; but we shall have 
to make experimenta before we can put up a scheme. 

43,634: As a preliminary to the starting of these station.s, has there been 
anything in the nature of a survey of the district?-I have been mainly 
concerned with waterlogging. Before I choose a place I, of course, survey 
the soil and choose what I think is the most representative place to try. 
The site is also determined by the necessity of having a drainage o~tfall. 

43,635. In Britain ·the condition.s of the soil as regards drainage vary 
very rapidly, rarely over an area of 100 acres would you get similar oon
ditions P-Quite. 

43,636. I take it that in the Punjab relatively wide areas are of the 
same character, and would therefore require the same kind of treatmentP-
That is so. -

43,637. Is not this a case in which something in the natuEe of a 
systematic lIOil survey should be taken up at an early stageP-The difficulty 
there ia that one has to go fairly deeply into the subsoil; there have be03n 
proposals put forward for a systematic surface soil survey in the Province 
from the agricultural point of view; but from our particular point of v:ew 
we know the places where we have got to do the drainage and we have got 
to find the best way to do it. 

43,638. You mean that your borings have got to be eo deep that t!J.is 
systematic survey would be a slow businessP-Yes, very slow. 

43,639. To what depth do you think you will have to boreP-If you are 
designing a drainage system, a drainage gallery, as you may call it, you 
have to go down 12 to 15 feet; if you are thinking of pumping you may 
have to go down 100 feet. 

43,640. The agricultural difficulties. arise very largely in the first five or 
six feet?-Yes; there of course the first two or three feet is quite enough. 

43,641. And the work could be done by the soil augerP-Yes. 
43,642. Mr. Barro",: The Commission has heard a great deal about the 

oo-ordination of work between the various departments but I think IUl 

important agency that you have iu the Engineering Service has not been 
mentioned. You have a Punjab Engineering Congress have you not?
(Mr. White): Yes. 

43,643. It meets every yearP-Yes. 
43,644. Can you tell me how many yeaTS it has been meetingP-Fiftepu. 
43,645. It is attended by engineers of all the branches, is it notP-Yps, 

Railways, Roads and Buildings, and Irrigation. 
43,646. Is it also attended by private engineers?-Yes. 
43,647. Contractors who are doing work for yauP-Their agents. 
43,648. Agents of engineering firmsP-(Mr. Smith): Ye~. but they must 

be trained engineers. 
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, 43,649. You only allow qualified engineers to be presentP-We have tlllt 
so far allowed any other .to be members. 

43,650. Do you find the work done at this Congress valuableP-Very 
valuable. 

43,651. I believe you have discussions not only on practical problems but 
on scientifio qnestions tooP-{Mr. White): We have discussions at the 
meeting and elsewhere during the Congress. week. 

43,652. On what kinds of subject do you have papers readP-Practically 
on all subjects: waterlogging, outlets, designs and so on. 

43,653. Do you think more valuable results could be obtained from this 
Congress than are at present obtainedP-(Mr. Smith): A number of men 
do not find time to collect their data which they have in various books and 
publish them j it is also a race to get the data which one wants to offer 
put up in time for the Congress. 

43,654. Does the Congress help in the publication of papersP-Yes, the 
Congress does it all j we simply put it up in typed form. 

43,655. Have you got a grantP-No, we get no grant; it is all done bv 
subscription amongst the members. 

43,656. You have no Government grantP-No. 
43,657. Has it ever been applied forP-No, it has never been applied f-:-r. 

, 43,658. Do you think you ought to get a grant or do you not want oneP 
Perhaps you prefer 'not to have itP-Anything that could be done in the 
wayof furthering the amount of research that members go in for individl.ally 
should be done whether it is by way of a money grant or a research officer 
or secretary; anything like that would further the interests we have a'Jd 
would be welcome. We have heard a lot about outlets; we devoted a whole 
morning in the last session to the consideration of outlets and weirs which 
have to distribute the water more or less proportionately; that is the 
pressing problem that we have got ahead of us and any help received would 
be invaluable. 

43,659. You think you might get a 'grant from Government to help you 
with thatP-Any help that Government can give in that respect, whether 
it be monetary or the services of an officer, would be welcome. I am of 
course speaking for myself and not for the whole Congress. 

43,660. Do you think the Congress has ever considered applying for it?
No, they have not; we could of course put it before the Council. 

43,661. It might be a thing worthy of the Council's considerationP--I 
think so, very much. (Mr. White): It has not been suggested probably 
because it was thought that there was no chance of getting it .. 

43,662. Perhaps the Commission might suggest that you should get some 
assistanceP-{Mr. Smith): I think it would be very welcome. 

43,663. Tile Chairman: How would you budget for a large protp.ctive 
scheme of drainage; would that be within your own budget or would you 
charge revenue in the ordinary wayP-It would go against our own revenue. 

43,664. So that the 15 per cent. net profit on the taxpayers' investment 
might be somewhat reduced by any improved scheme of protective drainageP 
-It is almost certain to be reduced. 

43,665. Are you satisfied with the present classification as between pro
ductive and unproductive schemes is sound within the publio interest P
No, I do not think it is. 

43,666. Will you tell us shortly why you think thatP-No new scheme can 
be productive now if we are bound by the rigid technical rules of 
productivity. 

Messr,. White, Slnith, lVilsdon and Ohopra. 
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43,667. Is any allowance made for the indirect enhancement of renmue 
as the result of irrigation?-Yes we get a certain amount of indirect credit, 
but it is not enough. 

43,668. Is that where the present classification is at faultP-It 10 at 
fault in this way, as we have found in two of these big schemes, the 
Bhakra Dam particularly, that the rates that we could charge would not 
permit of the scheme being a productive one within the meaning of the 
definition. 

43,669. You think you would persuade the cultivator to pay higher l"Btes 
than you are allowed to charge?-He would pay higher rates once he finds 
the economic pressure getting at him; but at present he does not realise 
that. 

43,670. Do you suggest that these rules should be amendedP-I do. 
43,671. Do you agree with that, Mr. WhiteP-Yes. 
43,672. Have you ever made proposals to the Local Government on that? 

-(Mr. ",mith): A certain Circle was finding trouble in this matter and we 
represented that we could not do it within the rules laid down under the 
Code, and the Government said that if we could not do it productively we 
must do it protectively. . 

(The witnesses withdrew.) 

Mr. C. M. KING, C.S.I., C.I.E., I.C.S., Financial 
Commissioner, Punjab. 

Replies to the Questionnaire. 
QUB~TION 6.-AGRICULTURAL INDEBTEDNESS.-{C) In the Punjab the credit 

of cultivators who are owners of land is already restricted by the operation 
of the Punjab Alienation of Land Act, 1900. l'here is no restriction on the 
credit of cultivators who are not owners. The ordinary tenant not owning 
land does not, however, possess much credit, and I think it quite unnecessary 
to restrict what little credit he has any further. He obviously cannot sell 
or mortgage anything in the shape of agricultural land because he does 
not own it. There is, however, a considerable class of tenants who own 
small fragments of land and who are able to use that land to raise money. 
Their credit so far as it relates to the land is also restricted under the 
Punjab Alienation of Land Act. It should be noted that the effect of the 
Punjab Alienation of Land Act is to restrict sale or mortgage by members 
of agricultural tribes. Persons who are not members of these tribes have 
full rights of sale and mortgage. For the persons belonging to these 
tribes, as they have a shrewd idea of the value of their property, it is not 
necessary to take special measures to protect them by restricting or con
trolling their credit. Indeed, I am of opinion that they would probably 
resent it, if any measures were taken. 

There ·remains the question whether a member of an agricultural tribe 
should have his credit further restricted by any rules prohibiting or limiting 
the right of mortgage and sale with respect to a member of the same tribe 
or group of tribes. It has often been urged that although the Punjab 
Alienation of Land Act has had the effect which it was intended to have 
of preventing land from passing from the hereditary agricultural castes to 
other ClIBtes, it has not really helped the hereditary agricultural class to 
decrease their indebtedness. This criticism implies that whereas the 
agricultural tribesman used to become indebted to a man of the moneylender 
class before the Act was passed, he now becomes indebted to the same extent 
to a member of his own tribe or group of tribes and it is alleged that he 
usually finds this new class of moneylenders to be just as avaricious and 
hard as a member of a hereditary moneylending caste. There are un
doubtedly cases where this has happened, but as a general rule; I think, it 
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may be a.sserted that there is no sign of a general expropriation of any 
particular caste or kibe by any other caste or tribe. Such enquiries as I 
have made indicate that where, owing to indebtedness, a member of an 
agricultural tribe has to sell or mortgage his land, the reason for his doing 
so will be found to be sheer incapacity to get lIB much as he can out of the 
land. I do not remember any such case in which there has been a demand 
by members of agricultural tribes for protection against their fellow 
tribesman or tribesmen belonging to the same group. I do not think that 
the extension of the principle of terminable mortgages beyond the scope 
of the Punjab Alienation of Land Act is necessary. 

QUESTION 25.-WELFARE OF RURAL POPULATION.-(b) I am generally in 
favour of economic surveys being made in villages, but I would prefer that 
these surveys should be conducted by non-official bodies. The scope of such 
enquiries should be as' wide as possible. It is to ascertain every single 
fact which is in any way relevant to the economic well-being of every 
inhabitant of the village. Such enquiries have been conducted by the Board 
of Economic Enqui,ry (Rural Section), Punjab, with the aid of young men 
who have been given temporary appointments as investigators. I am of 
opinion that the usefulness of these enquiries will be greatly extended if 
we were able to establish under the auspICes of the Board a band of trained 
investigators. Hitherto, in spite of all efforts, the enquiries have failed 
some time to attain that' scientific precision which is desirable to such 
enquiries, the reason being that the investigator himself lacks experience 
and very often education and training sufficient to make him a satisfactory 
scientific investigator. 

QUESTION 25.-WELFARE OF RURAL POPULATION.-(C) I have myself only 
conducted one such enquiry, and it is difficult from a single example to 
enunciate broad conclusions. At any rate, I am unwilling to do so. 

QUESTION 26.-STATISTICs.-(a) (i), (iii), (iv), (v) We have a very good 
system of statistics in the Punjab and I have no suggestions to make for 
its extension and improvement. 

(ii) I think that something should be done under the auspices of the 
Agricultural Department to ensure the more correct estimation of the yield 
of various kinds of agricultural produce. Our p,resent arrangements for 
obtaining this class of statistics are very inferior. The matter is left to 
revenue officers, 'but except at settlement ,the results. obtained are not, in 
,my opinion, trustworthy, and even at settlement it is doubtful whether any 
reliance can be placed on the results obtained by the revenue officers 
entrusted with the duty of making these estimates. The whole question 
should be taken up systematically by officers of the Agricultural Department. 

QUESTION 26.-STATISTICS.-(b) I have no other sugge&tions to make. 

Oral Evid'ence. 
43,673. The Ohairman: lvIr. King, you are Financial Commissioner, 

Uevenue Department, PunjabP-Yes. 
43,674. We have your note of evidence. Is there anything that you would 

like to add to that statement at this stageP-No. 
43,675. I think you are responsible for the preparation of a certain 

amount of the material in the memorandum which has been sent to the 
Commission?-Yes. 

43,676. Will you turn to page 219 of that memoraudum* which gives us 
some information shoWling the extent to which tacl:uvi advRI1('os have been 
made between and including the years 1905-1924; those figures do not 
suggest that ta,ccalli is very popular. Do you think tha.t tuccavi fails to 
attract the cultivator ?-There are two kinds of tacca-vi, taccavi for land 
improvements and tacca'IJi for seed grain and bullocks. 

*Memorandum prepared by the Punjab Government for the Oommission (not 
printed). 

Mr. O. M. King. 
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43,677. I am referring to taccalli of the Land Improvement Loans Act 
type ?-I do not think that it is as popular as it might be. 

43,678. Have you anything to say on that point?-No, I have no special 
suggestions to make. Personally I am rather inclined to the opinion that 
these taccalli a.civances ought to be kept separate, that we should work 
much more through co-operative societies than directly. I think that we 
are competing with the co-operative societies with regard to these advances, 
and that, I think, is wrong. -

43,679. So that you deplore this competition?-Yes. 
43,680. In answer to Question 6, paragraph (c), on page 471, yow say that 

persons not belonging to the agricultural tribes would probably resent any 
special measures to protect them Iby restricting their credit. Have you had 
any indications of that resentmentP-There is no special reason that I have 
got for tbat except that there is a general feeling among the non-agricultural 
classes against the Act. 

43,681. On page 472 you suggest that econom~c surveys should be carried 
out by non-official agency. Why do you prefer non-oflicial agency?-I had 
in my mind something which would he absolutely independent of Govern
ment, because I find that, in this country at any rate, people are inclined' 
to suspect any sort of inquiry carried out by Government. I thought 
that if you had a completely non-official body to make such an enquiry 
on scientific lines ,that that would be less open to suspicion and therefore 
the results are much more likely to be valuable than would be the case 
otherwise. 

43,682. To what extent, if any, are you responsible for the conduct of 
the Board of Economic Inquiry?-I am Chairman of the Rural Section 
of the Board. I am appointed by name. 

43,683. How is that Board financed ?-Alinost entirely by a grant from 
.Government. 

43,684. Lapsing or non-Iapsing?-Non-Iapsing; we get the savings of 
one year carried over to the next year. 

43,685. Do you think that method of financing provides the Board with 
that degree of security for its future which is required in order to enable 
it to undertake important surveys which are likely to last for a number of 
years?-No, I do not think so; but what I should like to do is to get the 
pu·hlic inttlrested and the more wealthy men of the Province to give gifts 
to the Board. The sort of thing which I have in mind is something in the 
nature of the Rockefeller Trust. 

43,686. Do you see signs of the public being wiJJing to support this?
Not so far. 

43,687. Has any attempt been made t~ educate publiQ opinion in that 
matter ?-Only by our publications; no more than that. ' 

43,688. You point out that in spite of all your efforts enquiries 
have rometimes failed to attain that scientific precision which is desirable 
in such ~nquiries, and the reason you give is that the investigator himself 
lacks experience and very often education and training. Do you think an 
enquiry by a non-official body would be likely to supply those qualificationsP 
-I think myself that if we developed at alI on the lines of the RockefelIer 
Trust we should be able to get hold of the necessary investigators for such 
an inqUiry. 

43,689. Do you attach great importance to th,:se economic surveys and 
inquiriesP-Yes; on the whole I think that they give us very valuable results. 
We have done only a few so far and it is rather too early to say, if the 
results are always valuable, but so far as one can see the results are always 
most mterestiug. 
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4.3,690. 80 far they have in no vtay moulded the policy?-No, we have 
not gone far enough, for that yet. 

43,691. On page 472, iii aIl8Wer to our Question 26, you suggest that the 
Agricultural Department in order to ensure a more correct estimation 
of the yield of various kinds of agricultural produce might take certain 
steps. Are you there suggesting an extension and improvement of crop 
experimentsP-That is what I had in mind; I do not think that we make 
nearly enough crop experiments to know what. the outturn of fields is. 

43,692. One more question about co-operation: Do you form the view 
from your experience that there is likely in the near future to be a sub
stautial increase in the number of cultivators obtaining their short-term 
credit from co-operative societies ?-I have nothing to do with co-operation 
directly, so that I find it a little difficult to answer that question; I cannot 
say how far they have gone. 

43,693. Sir Ganga Bam: May I know what you count upon as the gross 
value of the crops per acre in the irrigated area, the canal irrigated area, 
the well irrigated area and in the barani area throughout the Province P 
-:-1 have not made any estimate at all. It varies very much from one 
district to another. 

43,694. Is it about Rs.60 per acre in the canal irrigated areaP-I should 
thi.nk it is very much more than that, but without sitting down to any 
ooncrete case I could not tell you definitely, because I consider it most 
'dangerous to work out averages for the whole of the Province in that 
way. 

43,695. What share of the gross produce do you take as land revenue P
That also varies very considerably. 

43,696. What is the basis of calculation ?-The basis is the net produce, 
which is calculated on the rental. 

43,69i. The reason why 1 ask you this question is that certain evidence 
'llYhich we have had before us in the United Provinces is to this effect: 
New settlement rules on much more liberal lines are about to come into 
force and mark another advance in this direction. Under them the land 
revenue will be as low as about 2 per cent. of the annual value of the 
produce. Do you accept that statement for the PunjabP-I should think 
t.hat that was an under-estimate; in some parts where the settlement is 
expiring we are very near 2 per cent. 

43,698. Would it be as low as 2 per cent. P-Where the settlement is about 
to expire you might get to as low as 2 per cent., but that is very rare. 

43,699. YO'U know that according to Lord Curzon's land policy the Govern
ment of India say that Government's share is one-sixth of the gross produce 
and it is always stated in the official reports that they do not take anything 
like one-sixth per cent., ~hich means 16 per cent. of the gross value P
Yes. 

43,700. The United Provinces Government say that they take as little 
as 2 per cent.; I could not believe that, and I thought that in the Punjab 
it was more than that?-GeneraaIy speaking (and I do not want to bind 
myself down to this figure becauN it varies considerably) 1 should think 
that it was more likely' to !be 5 per cent. of the gross produce than 
2 per cent. 

'43,701. Could you give us figures showing how much of the gross produce 
goes to the tenant and how much to the landlordP Can you work it out 
to the figure of, say, lOOP-Very well; 1 shall send the figures to you 
aiterwards. 

43,702. Mr. Calvert: Mr. Findlay Shirras puts the gross produce in the 
Punjab at 226 croresp-our land revenue is 41 crores, so that it would 

Mr. C. M. King. 
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come to just about 2 per cent. if you aasume 226 crores as the gross 
produce. 

43,703. Sir ThomaJI Middleton: Reference has been made to the failt 
that taccalli is not freely taken for land improvement. What is your 
maximum term of years for whioh you grant taccavi for wells, for example, 
in the Pul1,jab?-Normally it would be not less than twenty years. 

43,704. The term in which the loan is repayable must have a very 
considerable influence on the man who is trying to make up his mind 
whether to dig a well or not, and the longer the term of years the hetter 
it is hom the cultivator's point of view?-Of cou·rse, he would have to 
pay more interest in that case. 

43,705. But when the period during whioh he can make repayment is 
lengthened his annual burden becomes less?-Yes. 

43,706. Has it ever ·been represented to you that loans for 20 or 25 years 
are desirable?-No, it has not been represented to me. 

43,707. The division which you have here in the Punjab between ;m 
agricultural and a non-agricultural tribe seems to be an a.rtificial one. 
Supposing a man who does not 'belong to an agricultural tribe has been 
cultivating land and his father and grandfather before him have beell 
cultivating land, is he still not to be treated as an agriculturist?-Not 
unl8"A he ·belongs to a notified agricultural tribe. He used to be before 
the law was amended, but he is not now. 

43,708. So that there is no possibility of anyone born in the Punjao 
becoming an agriculturist who is not am agriculturist alrea.dy?-We do not 
call them agriculturists; we call them mem'bers of an agricultural tribe. 

43,709. But they are differently treated, the members of the non-agricul
tural tribes Me treated rather better than th06e belonging to the agricul
tural tribes? They are not restricted in the purchase and sale of land? 
-They are quite free to sell land, but they can never purchase land except 
f·rom members of non-agricuItura:! tribes. 

43,710. Do they regard themselves as being discriminated againet?-They 
have attempted to regard themselves as not being treated fairly as 
members of non-agricultural tribes because they cannot purchase freely 
from members of agricultural tribes; that, of course, was not the object 
of the .Act, which was intended to restrict the right of sale by agricultural 
tribes and not the right of purchase by any other tribe. 

43,711. Which department in the Punjaib is responsible for the collection 
of statistics and the provieion to the Government of India of the statistics 
which they publish?-The Revenue Department; we have a Director'of 
Land Recorda. 

43,712. Not the Agricultural Department?-I mean statistics connected 
with ownership and areas, and 80 forth. 

43,713. The statistics which relate to estimates of produce are made by 
the Department of Land Recorda in consultation with the Department 
of Agriculture?-Yee, the Department of Agriculture really do that part 
of the work. 

43,714. Mr. Barron: On the matter of taccav·j loans, can you say whether 
tbere has ever heen any difficulty in getting money f·rom the Government 
in order to grant theBe loans to agriculturists for land improvements?~ 
No; no difficulty has ever been brought to my notice. 

43,715. If you turn to the second of the two sta.tements, page 220 of 
the Government memorandum, * and look at the figures of the last five 
years, you find there is a considerable elasticity in the present system P
Yes; for seed and bullocks he can obtain as much money lIB he requires .. 
*Memorandum prepared by the Punjab Government for the Commission (not 

printed). 
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43,716. In a boo year, for instance in 1921, about 35 lakhs were advanced, 
and in 1922 about 20 lakhs. The normal amount required by the agricul
turist is something'between 4 and 5 lakhs a year and in a boo year the 
~vernment does come to his assistance very muchP-Yes; we not only 
give him the money but we inorellBe the facilities to obtain the loans. 
We have peripatetic officers of the Government going about among the 
villages and making special arrangements to reach the people who 
require them. 

43,717. The money is made over by this officer practically with hia own 
handsP-Very largely. 

43,718. And the opportunities for the understrappers to peculate are 
less P-Theyare absolutely diminished. In fact, the greater the necessity 
for the taccavi, the less are the chances for peculation, because there are 
special arrangements. 

43,719. S:r Hewry La'Wl'ence: You think there is no leakageP-I do not 
think there is leakageo. Under the rules we have laid down there is no 
chance of leakage. The officer goes to the spot, the people come up to 
him and they are paid on the spot by him practically from his own hands. 

43,720. What percentage of the capital required by the ryot is actualiy 
supplied by the Government under the taccavi symem?--On seed anJ 
bullocks? 

43,721. To incur expenditure for his ·harvest?-.J think a very small 
proportion, because you have got to take his other expenses. 

43,722. You think that 3 or 4 lakhs is the amount required by the 
agriculturist ?-It is the normal demand. In bad years, when we make 
special arrangements, it goes much beyond that. 

43,723. That is 30 lakhs, is itP-It is confined to two or three districts 
only. 

43,724. WhyP-Because these are the two or three districts where the 
conditions were bad and special arrangements were mOOe. Out of these 
34 lakhs, I should think 20 lakhs went to one district, Hissar. 

43,725. Mr. Barron: We were told by one witness that it took six 
months to get a loan for constructing a well. With your experience as 
a District Officer, would you say that that period is correct or ia it 
exaggerated ?-I should think it is greatly exaggerated. 

43,726, Sir James MacKenna: Under the Alienation of Land Act the 
definition of agricultural tribe is a matter of notification by the Local 
~vernment. ])0 you know what principles are followed by the local 
Government in definmg the members of an agricultural tribe? Have you 
defined the tribef> in the prm'ince P-The real difficulty is on the border 
line. There is a great mass of people who are agriculturists and there is 
no questioll at all about them; there are others about whom there is no 
doubt, but that they are non-agricultural tribes; but there are some people 
who are just between the two, for instance, the Brahmins. SOllie of the 
Brahmins in parts of the province al'e gazetted as an agricultural tribe 
and in a greater part t.hey are not gazetted as an agricultural tribe; so 
also with the Saiyads there is some difficulty, But the principle is where 
a tribe have been working as agriculturists and where they are being 
deprived of their land by people of the moneylending class, so that they 
cannot carryon what 'has become their hel'editary occupation of agricul
ture j that is a case in which they would probably be declared as being 
an agricultural tribe, in order to protect them. 

43,727. }fIr. Calvert: The notification IS protectiveP-Yes; thatwns the 
originnl idea of the whole thing. 

Mr. C. M. King. 
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43,728. Prolessor Gangulee: Is it changed from time to time? Do you 
make your notification ~rom time to time?-We dt'pend a great deal on 
District Officers. It is not a hard-and-fast notification. At any tillle 
people may be added to the definition of agricultural tribes and people may 
be taken out of it. 

43,729. Sir James MacKenna: You are in charge of settlement, I suppose? 
-yes. 

43,illO. What is the period of settlement in the Punjab now?-Normally 
thil,ty years. 

43,731. What is the basis of the assessment?-At present, under execu
tive orders, it is one-third of the net assets; that is qui~e recently, within 
the last three or four years. 

43,732. Do you actually get up to that in any of your revisions of 
settlement P-N o. 

43,733. Do you make any provision for improvement?-You mean for 
well sinking and so on P 

43,734. Yes.-We allow for the improvement. 
43,735. What is the allowance ?-Twice the cost of improvement is allowed 

for. We allow a remission of the assessment for a period during which 
the man will be able to recoup himself by his increased profits up to twice 
the vallie of the cost of the improvement. I am afraid it is rather com
plicated. It does not depend on the land revenue, but on the income 
from the improvement. 

43,736. In other provinces, apparently, if you manage to make an improve
ment in the first year of your settlement you get total remission of revenue 
for thipty yean. P-You would here. The minimum is twenty yeal·S. 

43,737. I'rolessor Gangulee: With regard to the definition of "agricul
turist," if Ii man belonging to an agricultural tribe becomes a lawyer and 
his interest in the land ceases, is he still protected by this Act ?-Yes. 

43,738. Though he is no longer an agriculturist?-He is a member of an 
agricultural tribe. 

43,739. He may be, but he is no longer an agriculturist ?-That is so, 
but owiug to the fact that he is a member of an agricultural tribe he would 
be protected. 

43,740. If a man belonging to a non-agricultural tribe takes to agricul
ture, he will 1I0t be protectedP-That is so. 

43,741. Do not you consider these are some of the limitations in this 
Act ?--Our object was to protect a certain class of people, and we did not 
seek to do more than that. We have protected them. 

43,742. Amongst the agricultural tribes, do you find tqat if A, B, and 
C are members of such a tribe and smallholders, there is a tendency for 
their land to pass to D, who is also a member of such a tribe and a large 
landowner?-That is a matter which the Board of Economic Inquiry is 
about to investigate, but so far as I have any experience in the matter 
there have been only two districts in which there has been a. complaint 
that the large landowner has to some extent ousted the small landowner. 
The only economic inquiry with which I had anything to do proved that 
that was not the case; it was a village of comparatively small landowners, 
with one or two men with more land than they could look after themselves, 
and there I found it was the larger men, who had holdings it was economi
cally difficult for them to cultivate with the aid of their famili~s, who 
were parting with land to smaller men. That was what happened ill that 
paJ'ticular instance. 
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4a,743. But this Act does not protect the small cultivator?-It is not 
meant to. It was nO.t introduced with that object. 

43,744. Mr. Darling, ~'11 his book, refers to this Act and says, "The 
moment has perhaps arnved to exclnde the canal oolonies from its opera
tion." Do you agree with that view?-I would not like to say anything 
abou~ that. I. imagine his idea was that people there knew too' much to 
reqUIre protect1On. 

43,745: He II:lso says, "The Land Alienation Act fostered the growth of 
thf3 agncultllrlst moneylender." Do you subscribe to that view?-I aJll 
doubtful of the truth of that statement. . . 

~3,746 .. This morning. one of the scientific officers of the Irrigation Branch 
p~lllted out ~hat. on~ of ~e causes contributory to the process of desicca
tton of certalll dlstncts III Jullundur, Ambala, &c., was the deforestation 
of II certain area round the base of the Hlmalayas?-Yes, the Siwaliks. . 
. 43,747. I think the Punjab Land Preservation Act was passed in 1900 
III order to stop deforestation; it was then decided to put that large area 
under forest and thus solve this problem referred to by the scientific officer. 
Can vou tell us how far that work of afforestation has been successful?
It h~s not been very su~cessful, because there has been a great deal of 
opposition to the Act and we have not been able to enforce the Act as 
rigorously as it would have to be enforced in order to bring about complete 
rellfforestation. . 

43,748. It is still in operation?-It has been' greatly modified, and was 
amended in the last session of the Legislative Council. 

43,749. Mr. Calue1·t: Do you think there would be much resentment if 
the limitation of twenty years on mortgages between zamilldars a.nd 11011-

zamindars were ell.t<·nded to mortgages between zamindars and l!amilldarsi> 
-I should like to think that over. Prima lacie, I think not. 

43.7.50. Do you think the sinking of money in land improvement could 
be stimulated by supplying the people with more information as to sub
soil water conditions, through a larger boring staff, for instance ?-I should 
not think the JIlere supply of information would cause any increase in the 
sinking of wells. 

43,751. Cases do occnr whel'e a well fails and people lose money by sinking 
it P-That does happen, but I do not think it is very common. 

43,752. In one Province we found a Superintending Engineer appointed 
to work out schemes for land improvement such as minor irrigation works 
and illiproved terracing with a view to their being undertaken by the 
landowners with the aid of taceavi grants'; that is to say, the initiative 
came from above and not from the actual cultivatorp-If it was a failure, 
on whom did the cost fall? We llave had something like that with SO!:ne 
of our enel'getiG Deputy Commissioners, who have got hold of a scheme 
and induced people to take taccavi to work it out, and sometimes it has 
not been a success and people have been burdened with the cost of the 
faccavi. Before I answer, therefore, I should like to know if Government 
PIlYS the cost if the scheme is·a failure. 

43,753. You Eometimes remit tarcavi now in cases of failure?-Yes. 

43,754. The general problem is how to s~imulate }an~ improvem~nt. 
Another suggestion is that there should be lU each dIstrict a whole-tIme 
special officer engaged on tacrQv.i distributi.on in order to popularise it. 
Would you be in favour of that lU th~ PunJ~b~-As I ·have' said, I would 
prefer it to be done throngh co-operative sOCieties. 

43755. We have been told that the Punjab Alienation of Land Act 
proh'ibits people belonging to non-agricultural tribes from purchasing 

:.Ir. C. M. Killg. 
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agricultural land. Is that correct?-No, that is not my interpretation of 
the Act. 

43,756. There is no such prohibition in the ActP-No. 
43,757. We have been told the Act prevents middle-class people from 

adopting the agricultural profession. Is there much demand amongst them 
to do so in this ProvinooP-I have not noticed it, except perhaps at 
Muzzafargarh. It is a curious thing that there, in one of the poorest 
districts of the Province in many ways, the Hindu non-agriculturist has 
become the better farmer. He sinks wells and does his farming better than 
the Mohammedan tenants. 

43,758. We are told that in defining the agricultural tribes you are moved 
by political considerations. Is that oorrectP-Not now. I think the whole 
Act had its origin in political considerations. 

43,759. The Act, but not the notification of tribesP-In selecting tribes 
we look to see whether a. tribe requires protection or not. We set our 
face as far as possible against notifying a tribe merely in order that it 
ma.y acquire land from other tribes, which is really the reason for notifica
tion put forward by non-agricultural tribes. 

43,760. Another proposal which has been put before us is that Government 
should sink tube-wells and charge a. water rate from the people who use the 
water. Do you think that would be practicable in the PunjabP-We tried 
to work out one case like that in the Amritsar district, and I think the 
wa.ter rate came out at something like Rs.40 an acre, which was' absolutely 
prohibitive. 

43,761. Mr. Kamat: There are one or two other proposals whlch have 
heen placed before us which afl'eot your department and on which I should 
like to ask your opinion. One proposal is tha.t in order to stimulate fodder 
growing 'and the improvement of pastures remissions of land revenues should 
be given to zamindars in villages. That suggestion came from the Registrar 
of Co-operative Societies. What is your opinionP-Your object being to 
increase the fodder or pastureP 

43,762. Yes. How the remission wa.s given (on a percentage basis or by 
a. lump sum arrangement) is a matter of detail. What have you to say with 
regard to fodderP-We encourage fodder by charging a very low water 
rate, 80 low as to be out of all proportion to the value of the crop. 

43,763. You would be against any additional concessioni>-I think the 
existing concession is sufficient. 

43,764. Similarly, to encourage the enclosure of pasture land, it has been 
suggested that some remission of revenue should be givenP-In most villages 
in the ,Punjab there is no enclosure anywhere and the cattle of the village 
are allowed to graze all over the unoccupied land. I do not quite see what 
you want done. 

The proposal is that there should be proper pastures, that these should 
be enclosed and that cattle should not be allowed to graze all over them p
I do not quite see what the result aimed at is. 

The object is fodder for cattle?-That is to say that the fodder is to be 
cut off this pasture land, stacked and fed to cattle afterwards? 

That is a ma.tter of detail whether it is to be cut or notP-You already 
ha ve large area.s in villages of what they call chiraga. land, especially in the 
dry pa.rts of the Province, in Hissar and places like that; you have large 
area.s attached to village ponds which serve as a catchment area for the 
village pond and also a.s pa.sture land for the cattle; under the Land 
Revenue Act, that land cannot be broken up, and, as a rule, if it is 
a.ssessed to land revenue at all, it is on a very nominal rate, and very often 
it is excluded from the land revenue of the village; we have that system 
in places like Hissar. 
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43,765. In any case, I take it you are disinclined to give any remiSSlOns 
in the way of concessions for those objects; is that your viewP-What I 
have actually said 'is that we already assess fodder crops at such a low rate 
that in fact it amounts to a remission, and that in many cases the pasture 
land is aotually free of revenue by the will of the villagers themselves. I 
do not think we need go further than that. 

43,766. Mr. Calvert: No land revenue is assessed on the village common 
grazing groundP-In most cases it is not. " 

43,767. Mr. Kamat: Now I want to ask about revenue and the forest 
policy. In a statement supplied to us it has been said that on the Continent 
of Europe one acre of forest per head of population is the minimum to 
make a country self-supporting in forest products. In the Punjab on~ 
quarteT of an acre of forest per head of population is the ratio; later on 
we are told that the policy during the last few years has been to have 
irrigated plantations, planted for the growth of wood and other things P
Yes, we have got one or two near Lahore. 

43,768. The remark is made here, that from. the agricultural point of 
view, it seems not only a matt.er of replacing former sources of 'Wood supply 
but of inducing the large agricultural population of the Province to take 
to burning firewood instead of cow dung. The object is that instead of 
burning cow dung they should have opportunities of getting wood for fuel 
purposes; that means that there should be a larger forest area, or that the 
forest plantations should be increased from time to time, so as to meet the 
requirements of the popUlation on the basis I have just read out. Therefore 
a portion of the irrigated land should be given over to plantations. Is' 
that policy being steadily pursuedP-No, I think not. 

43,769. That policy is not being carried outP-1 do not think any attempt 
is being made to get the ratio up to one acre per head. 

43,770. I do 'not mean that it should be followed strictly to that extent, 
but are increased facilities being offered with a view to increasing the wood 
supply P-I think in our new colonies we are attempting to arrange for 
wood supply. 

43,771. Olrtain striking figures of your irrigation and land revenue 
indicate that the total land revenue of this Province is something like 
Rs.4,26,00,000P-Yes, 4i crores. 

43,772. From the irrigation of all these colonies you are getting 31 
croresP-Yes. 

43,773. A fairly large amount of land revenueP-Yes. 
43,774. That comes to something lilte 15 per cent. on your capital outlay; 

that is what we were told· this rnorningP-Yes. 
43,775. In view of thill very liberal return on your capital outlay, it is 

obvious that you could give oeTtain facilities in the matter of increasing 
forest areas for the cultivators. Is that policy being steadily pursued, or 
are you following a policy of getting as much revenue as possible out of 
lands under irrigation, without releasing land for afforestation?-In all 
our colonies arrangements are made for certain areas to be reserved for 
grazing grounds, but not for forests. On this P?int, of. course, .1 am D:0t 
prepared to give evidence; I can only say that In certaIn colOnies speCIal 
arrangements have been made fQr forest produce. 

43,776. If you like you need not commit yourself on behalf ~f .Gov~rn
manto But you are getting a very han~sorne return on you~ Irr~gatlOn; 
you yourself show that one acre is the ratIO of forest land reqUIred In other 
countries; that ratio is not maintained in this ProviJ:l.ce; therefore I suggest 
that your land revenue or the irrigation reven~~. policy ou~h~ to be 
liberalised 80 as to give the cultivator better faCIlIties. for obtaInIng fuel? 

.IIf~ .. C. 1Il. Ki71g. 
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-Do you mean that he ought to be allowed to grow forest produce without 
being made to pay for itP I am afraid I do not follow. 

43,777. There ought to be greater facilities for the growth of wood so 
that it will be easily accesible to the villager who now has to fall back upon 
cow dungP-Do you mean that you ought to provide him with more forest 
plantationsP 

43,778. QuiteP-Yes. 
43,779. You agree with thatP-I will not say I agree with it. 
43,780. Mr. Calvert: In your Land Revenue Administration Report for 

1922 it was Doted that the total area of the Province was 56,000,000 acres, 
of which 16,000,000 acres was common lands, forests and village sites P
Yes. 

43,781. The common lands and forests is a very fair proportion?-Yes; 
of course, that includes the whole of tbe Kangra District and places like 
that. 

43,782. Mr. Roberts: With regard to the question of remission of fodder 
rates in canal colonies, do you think if nothing were charged at all, there 
would be any appreciable inc.ease in the fodder grown ?-I do not think 60; 
I could not say. I think it might have one undesirable result of increasing 
the number of unwanted cattle. The amount of fodder grown would 
depend on the profit. 

43,783. The amount of Rs.2 at present charged is very small, and in my 
opinion, at any rate, the difference between the profits from fodder grow
ing and the growing of other ,crops is so great that the remission of that 
Rs.2 would make no appreciable difference in the amount of fodder grown·P 
-I am rather inclined to agree with you there. 

43,784. If it would lead to a larger amount of fodder being produced 
and an increase in the number of cattle, it would be a desirable thing, 
would it not ?-If they were good cattle it would be a good thing, but as 
a rule the increaBe has been of undesirable cattle. I have not got the 
figures, but I am not at all certain that you have not got actually as 
many head of cattle as you require; in many parts of the Province you 
have certainly got more cattle than you require for the needs of the 
area. 

43,785. I believe Government is trying the experiment on the Western 
Jumna of assessing and collecting revenue by means of civil officers?
Yes. 

43,786. Are you prepared to make any statement with regard to that?
I cannot say anything about that; certain decisions have been reached. 

43,787. One witness recommended that the work should be done by the 
civil authoritiesP-I dare say some people recommend that. 

43,788. Sir Thumas Middleton: Referring to the point raised by Mr. 
Kamat with regard to enclosure: you have got in the Punjab some 16,000,000 
acres of cammon land and forest land; it has been represented to us that 
these common lands are largely wasted lands from the point of view ,of 
cattle improvement. Supposing it were proved that one of the chief 
improvements which you could make in Punjab land would be to enclose 
the fields, would you be prepared by remissions of revenue or otherwise 
to stimulate that form of land improvement P The enclosure of pasture 
land and of tillage land in the Punjab have both been sugge~ted ~ us 
as being desil'ableP-Personally, I think it would be absolutely Impossible; 
I am very doubtful what the law would have :.0 say 011 the subjec~; I 
think it would require a legal enaotment to permit enclosures of that kmd, 
because all the inhabitants of the village almost invariably have the right 
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to graze their cattle throughout the area of the village where there are 
no crops actually growing. 

43,789. Sir Henry Lawrence: Has the Forest Department come undtr 
your supervisionP-Not under mine, under Mr. Barron's. 

43,790. The financial reeults do not come under you?-I have nothing 
to do with the Foreet Department; we are two Financial Commissioners; 
one deals with forests; I am not the Financial Commissioner who deals 
with forests. . 

43,791. You have no knowledge of the subjectP-No. 
43,792. And never have had?-I had; when I did the work that Mr. 

Barron does now, I had to deal with forests. 
43,798. Perhaps from your previous knowledge you can answer one or 

two simple questions; Is it the business of the Forest Department to supply 
fuel in the plaim,?-The Chungamunga reserve certainly was made with 
the idea of providing fuel, especially for the people of Lahore. 

43,794. What is the extent of the Chungamunga areaP-(llf.r. Bm'run): 
2,300 acres. 

43,795. Sir Hen·ry Lawrence: There are a good many lakhs of acrea 
under foreetP-Yes. • 

43,796. Is it the usual practice, and is it recognised to be the duty of 
the Forest Department, to supply fuel in the plains?-No, I should think 
not, but I cannot say from my own knowledge. . 

43,797. That is the recognised duty in other Provinces?-l cannot answer 
from my knowledge whether that is the duty of the Forest Department 
or not. 

43,798. Mr. Barron: Could you put it in this way: that the Forest 
Department, wherever it has any reserves of fuel, does collect them for 
sale in orner to make moneyP-Undoubtedly; wherever they haye reserves 
they sell to the public. 

43,799. Sir Henry Lau,Te1~ve: And does it supply wood for village 
industries?-Where there are forests, yes. 

43,800. Is the distribution of forest area throughout the Province satis
fae'tory in your opin:.on ?-No, because it is all concentrated in the Hima
layas. 

43,801. Is it desirable that there should be forests scattered about in 
orner to enable villagers to obtain their requirements locally?-I am not 
at all certain; I should not like to answer that question; I think there 
is a good deal to be said on both sides. If you have very good communica
tions, as we are going to have in the Punjab, I do not think it is necessary 
to have local forests. 

43,802. A Utilisation fJircle has recently been established in the Forest 
Department, has it not?-Yes. 

43,803. Is that concerned with the supply of the needs of the cultivators 
in the villages ?-I t~ink it is mainly concerned with the making of turpen
tine. 

43,804. In the Forest Report there is no l'ecognition of ~ne fact that 
the Forest Department might concern itself with the supply of the needs 
of the villagers in their villages?-No; the conditions here in the Punjab 
are somewhat different from what they wonld be in the Central Provinces. 
We have not. large areas of natural forest interspersed between cultivated 
villages; our cultivated . lands extend right acr:J6S the Province, 

43,805. Conditions in this matter fall a little short of perfection; is it 
recognised that they do so ?-;-That is as regards the provision of forest 
produce to the people P 

Yes?-I should .not like'to answer that question. 

Mr. O. M. Killg 
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43,806. SiT (langa Ham: Are these chimgahs and other reserve pasture 
lands in charge of the Revenue DepartlllAlnt or of the Forest Department? 
-So far as they are in charge of anyone, they are in charge of the Revenue 
Department. 

43,807. But nobody looks after themP-The villagers look after them to 
some extent. 

43,808. If they were given to the Forest Department and the Irrigation 
Department were asked to supply the water, would not a very useful 
purpose be served. If these shamilats and chiragahs could be managed 
in order to grow fuel for the needs of the villagers what objection would 
there be to thatP-I can only give the Commission one example and that 
was up in the Kangra District. There was a great deal of shamilat land or 
forest land, amounting to something like 386,000 acres I think, and the 
Deputy-Commissioner found about fifteen years ago that the people were 
destroying the forests by putting in too many heads of cattle and too 
mallY sheep and so on with the result that the lower hills of the' Kangra 
District were made bare in much the same way as the Siwaliks had become 
before that, and therefore arrangements were made for tlie Forest Depart
ment to run them on 'behalf of the people, limiting the number of sheep 
Ilnd putting on a higher rate of taxation 'and so on. It caused the most 
intense resentment. 

43,809. That is with -regard to the agency; but what I want to ask you is 
whether you recognise the principle that all these waste lands shoul·d 
be planted for fuel purposes in order to supply the needs of the villagersP
I think myself that that is a sort of thing which might very well be done 
by the co-operative societies,-becuuse if Government attempted to do it 
great resentment would be created~ 

43,810. I was only asking for your opinion as to the principle?-If steps 
were taken to improve these shamilat lands I think it would be a good thing 
As I say, any arrangement by which the people themselves could be stimu
lated to improve their shamilat land would be a very good thing indeed, 
but I think it would be very dangerous for Government to interfere in the 
matter. 

43,811. You stated a little while ago that you did not take so Iowa per
centage as 2 per cent. of the gross produce from land revenue but that tbe 
percentage was about 6 per cent. ?-I do not think those were exactly my 
words; I sl!,id that I was not, going to bind myself down to any particular 
figure, that I did not think that the figure was as low as 2 per cent., and 
that I thought it was about 6 per cent. '\ 

43,812. Would you 'be prepared to advise the Settlement Officers that the~' 
should base their calculations on a figure not exceeding 5 per cent. ?--Cer
tainly not. I have already explained that 5 per cent. was the very minimum 
limit; I am certainly not prepared to ask the Settlement Officers to assess 
up to that limit only. 

43,813. Professor Gangulee: You say in your note that your present 
arrangements for obtaining statistics of the yield of various kinds of agri
cultural produce are inferior. Would you like to see an agricultural statis
tician attached to the Department of Agriculture P-I think that something 
should be done to ensure that we get really aocurate estimates of the out
turn of various crops. 

43,814. Jlr. Kamat: About this Board of Economic Inquiry of which YOI1 
are the Chairman, I should -like to know what exactly is the method of 
inquiry adopted? Have Government laid down standard forms ?--Govern
ment have nothing to do with it. 

43,816. Then how do you make your inquiries?-The Board selects & 

village after discussion among. the members and consultation with the 
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Deputy-Commissioner and then appoints an investigator to' collect the 
statistics of that -particular village and that man works under one of the 
Members of the Board who is the member in charge. 

43,816. Who fixes the heads of the statisticsP-We have a questionnaire 
which the Board has drawn up. 

43,817. Have you trained your investigators?-No, and that is one of 
ilie defects of our system. We should certainly like to have trained investi
gators. 

(The witness then withdrew.) 

Col. E. H. COLE, Coleyana Estate, Ltd., Okara, District 
Montgomery. 

Replies to the Questionnaire. 
QUESTION l.--REsEARCH.-(l) Feeding value of indigenous grasses, and 

how to improve outturn. 
(2) The discovery of a perennial leguminous fodder other than lucerne 

which 'Would last three or four years. Judging from the enormous number 
ot starving cattle and domestic animals one sees in India the provision of 
adequate supplies of fodder is the greatest question in Indian farming. 
Good fodder is the basic need of India. {:-ntil we have that we cannot plough 
our lands effectively, we cannot get milk for the population, nor can we 
improve our horses. Periodically some one takes up the question of fodder 
and works to the best of his ability, but the Government and public take 
little or no interest. What we require in the Punjab is a highly efficient 
specialist, working to produce a perennial leguminous plant which can be 
grazed or cut for fodder. 

I have visited experimental stations in England and other countries 
with a view to get new ideas, but this is not a matter for indivdual effort. 
It is of national importance in India and should be dealt with accordingly. 
I do not mean to suggest that one fodder plant could be found to suit 
the diverse conditions of the Whole of the Punjab, but one surely can be 
found or bred to suit large areas. We have numerous fodders both for 
mbi and khu1'iI, many of which are very good, especially in the khan!, but, 
excepting lucerne, I have come across none that are perennial under irriga
tion. The annual cultivation required to produce the available fodder 
crops adds to their cost and moreover they do not stay long enough on 
the land to improve it greatly. We require something in the nature of wild 
white clover, subterranean clover or alsike, which can grow with the 
indigenous grasses and thereby increase bulk. Wild white clover is indi
genous in Kashmir j soine of the Australian varieties of clover might be 
acclimatised to suit Indian conditions. If one with greater bulk can 
be found such as kltudzu or a perennial 'Val, so much the better. The 
fodder question is' of greater importance than cotton or wheat, 
lind should be dealt with accordingly by a specialist of calibre. Such 
plants used with d-hu·b grass would go a long way to reclaim some of tho 
derelict land now available in irrigated tracts. 

QUESTION 3.-DEMONSTRATION AND P'RoPAGANDA.-(a) Economic Botanists 
producing high yielding crops of even and good quality which put money 
into pockets of cultivators. 

It is only by visible profits that the cultivator will improve his methods. 
AI! questions with regard to the improvement of agriculture. and the a.rta 
incidental to agriculture in India cal! for a clear understandlllg of IndIan 
cultivators. The agriculturist must not be judged by the large land own~rs 
or by the farmer as found near big towns .• The majority of Indian farmen 

.Vr. O. lIf. King. 
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live far from town, railways and even roads, and their holdings are very 
emaIl. Again the majority of the farmers are illiterate and an illiterate 
farmer is from necessity and possibly from experience a very conservative 
person. 

Now the effect of illiteracy, conservatism, distance from markets and 
smallness of holdings is very great when we come to consider improvements 
in conditions and methods. Illiteracy puts out of question propaganda 
through press or print. 

Conservatism based on the experience of hundreds of years of Agriculture 
in India should be respected. 

Distance from market towns tends to lower production, for increased pro
duce entails increased labour and that, without increased cash returns, is 
unattractive. 

With smallness of holdings is bound up lack of capital which puts out 
of question investment in expensive articles of agriculture. 

Expense must not be judged by European standards; to many an Indian 
farmer an expendture of Rs.15 is a serioUl! oonsideration. 

From the above remarks it must not be concluded that the Indian farmer 
is either ignorant or unwilling to improve. Experience shows that he is 
ready to -benefit himself whenever opportunity offers but zeal for " improve
ment" is often inclined to lose sight of the experience of the zamindar, and 
to class wise caution lIB crass stupidity. To an Indian farmer his wheat 
crop means bread, means life both for his family and his cattle. If his 
crop should fail he is not in a position to go to a baker for bread or to a 
corn chandler for his cattle feed. His family and cattle must starve and 
the loss of the latter is probably the greater calamity. Under suoli cir
cumstances can we blame him for not always jumping at the opportunity 
to use a new wheat or adapt a new method of cultivation? He would be 
a fool to do so until the change was conclusively proved to be a benefit 
to stomach and purse. 

(b) This matter of demonstration and proof is then the bed-rock of all 
progress in Indian agriculture. If a change is worth making in plant 
or cultivation, the benefit to be obtained must be demonstrated. 

In regard to this demonstration there are several points which mUl!t be 
oonsidered. Owing to the povarty of the bulk of the people and poor 
communication, demonstration stations must be handy and at places where 
the people have to go in the ordinary course of business; this in most cases, 
will probably be the tahsil headquartelll. To have a demonstration station at 
every tahsil would be impossible but a start could be made and the station 
after some years could move on to 8Illother tah~il. Such stations should be 
looked upon as missionary, they should expect no reward, i.e., profit, nor 
should they give any reward. One of the plagues of India is extraneous and 
unearned income; the only way to avoid this evil at present, is to give a 
man no power of good or evil, no power to reward and no power to punish .. ' 
At these stations staple crops should be cultivated a.coording to improved 
methods, ·but no experimental work should be allowed; experimental work 
with its inevitable failures is not understood by the zamindar; such work 
must be reserved for centres such as Lyallpur and the less the zamindar 
knows about it the better. 

In all work at the demonstration centres there must be a close under
standing of local conditions. It is no good demonstrating a Rs.5,000 
thresher, however great the benefit until the zamindars have learnt to 
oo-operate among themselves. It is no good demonstrating an iron plough 
if the spare parts have to be order from America. 

A half square of land 121 acres, should be sufficient to grow all the crops 
that are required and to allow of a good rotation. The stations would ~ot 
be self-supporting but the sale of the produce should go far towards meetlllg 
overhead charges. 
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The supply of good seed is of enormous benefit to the zamin<iar and every 
effort should be m~de to encourage him to use it. The demonstratioD 
stations should be able to supplement available supplies and when full 
supplies are available tehsils and the revenue staff should be utilised both 
for distribution and propaganda work. No attempt should be made to
stimulate a demand until supplies are available. 

(c) To supp~ement the demonstration stations, I advocate that a small 
area (1 acre) of a man's land should be taken over. Find out his average 
outturn, promioo him ·ar! profits and accept responsibility for losses on that 
average. The owner to prepare land and manure under instructions; give 
him seed, and make him tend and water his crop according to instructions. 
Have strict supervisiO'n over his plot. Start, in quite a small way, two 
such a plot in a tehsil; gradually extend number of plots, as the supervisor 
gains experience. Very careful selection of supervisors and inspectors of 
plots is essential. When the scheme has advanced and there are enough. 
poople in neighbourhood interested, have competitions for best acres plots 
of wheat, cotton, and other crops, as they do in Australia. It must be 
realised that some cultivators are very expert men and, like all farmers, 
very conservative, and will only change their methods when they are certain 
that new methods will bring them in more money; therefore the demonstratOlo 
must be efficient and loyal to his professiorr to show conclusively that better 
methods will produce more money. In India, as in other countries, profit is. 
the only incentive to progress. 

QUESTION 4.- ADMINISTRATION.-(b) I consider that each Province requires 
very highly qualified Economic Botanists with efficient staff suitably paid. 

Plants suitable for one locality are totally unsuitable for others; there. 
fore the study of plants should be do\le in the Province. Cottons, and 
wheats suitable for Okara may be quite unsuitable for Khanewal but field 
experiments can be quite well carried out on sell'cted estates, under botanical 
supervision of provincial experts, but these experts must be the best obtain. 
able. 

(c) I have always received all the assistl!n("e available from the Agricul. 
tural Department but their staff is quite inadequate to meet the require. 
ments of agriculture if advance is desired. The Lyallpur staff is almost 
entirely occupied in educational duties. The local officer in Montgomery 
cannot possibly get to know local conditions and the people; his area is 
much too large. In order to help them an intimate knowledge of the people 
is necessary. The agricultural officer must get to now cultivators person. 
ally before he can help them and, 011 the other hand, until the cultivator 
knows the agricultural officer he wiII neither seek his assistance nor readily 
accept his advice. The agricultural officer must gain their confidence first. 
With the present paucity of staff, cultivators hardly know of the existence 
of an Agricultural Department. The district agricultural staff should b& 
augmented by efficient officers and staff. 

QUESTION 8.-IRRIGATION.-l\Iy difficulties with the Irrigation Department 
come under three main hl'ads-

(1) Drainage, 
(2) No service-

(u) No attention paid to complaints. 
(b) No attempt to rectify damage. 
(c) Irregular distribution of water. 

(3) Irregular cbarges and alteration of charges without warning. 

These points were brought to the notice of the Supe-rintending Engine.ll" 
by the Okura Zamindar C()oO"Arative Society and a memdrial sent to His 
Excellency the Governor. 
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1. DRAINAGE. 

Subsoil.-The water level in my wells rises Ii to 2 feet a year; unless 
Eomething is done, the land will lose iUs value rapidly. 

Sur/ace.-There is no snrface drainage to carry off surplus water, rain 
or spill. Year after year I prepare lands in Tabi hoping to obtain a khanl 
crop, but after any rain, water collects and spoils all our labours. At 
times as mnch as 3 feet of water stands on the fields. I lose some 300 acres 
in the kharil through this water-logging. 

The zamindar is often accused by the Irrigation Department of wasting 
"'ater and often he does waste it, but the greatest waste of water is by the 
[iTigation Department itself. The distributaries are constructed to carry 
the maximum full supply and no more. There is no drainage and no escape 
outlet to take up water not required. If heavy rain falls on my estate. 
it may not fall twenty miles lower down where water is urgently required. I 
cannot shut my outlets and let the water down the distributary because it 
will breach the bank lower down, the channel not having 'been constructed 
to carry an excess supply which is no't required by me. I am forced then 
to take water that Hoods my land and causes great damage. 

(b) Canal water is the life of agriculture in these parts; without it we 
are hopeless. Probably no Department in India has done more for the 
prosperity of the country than the Irrigation Department but its administra
tive methods are far from perfect. If the Government of India desire to 
improve agricultural conditions in these parts, the first thing to do is to 
have an impartial enquiry into the administration of the Irrigation Depart:
ment. Rates are a question of revenue; if Government does not wish that 
question opened, leave it out, but an enquiry into administration is 'impera
tive. At present the Irrigation Department is purely a revenue-earning 
dl'partment and pays little or no attention to agricultural requirements. 
There is no redress against the Irrigation Department if complaints are not 
attended to, and if the Deputy Commissioner is approached he replies that 
he is sorry the matter is not in his province. If the matter is referred to 
the Financial Commissioner, he can obtain no reply from the Chief Engineer. 
I am in a position to put up a case in a comprehensive manner. If such 
is then ignored, what happens to -the ordinary Indian cultivators? Even 
without rain, if for any reason I have enough water and do not require 
my full supply for. 24 or 36 hours, I cannot roouoe my outlets. The capacity 
of the distributary should .be slightly increased and drainage and escapee 
into drainage should be provided. By giving 24 hours' noltice to my Suib-

'divisional Officer I ought to be able to close or open my outlets. , 
When I was taking water by volume, it was a condition in the contract 

that I could not close my outlets without giving one week's notice to Sub
divisional Officer, but people at Montgomery or Khanewal might have 
rel}uired water badly. , 

The Irrigation Department at one time accuse the cultivator of wasting 
water and at others, of having too much land under cultivation. They 
gi"e water for one-third area per crop which is fair enough if we get it. 
But the only man who can possibly say when his crops want water is the 
cultivator. This depends on soils, seasons and weather; alkali soils take 
more. If his crop does not want it, he cannot turn it off and has no 
alternative but to Hood his crop or to turn it on to a catch crop; 
ill the latter case he is charged extra, though no more water has come to 
him. By manuring and good cultivation a zamindar can make his quota 
of water go further, i.e., he can cultivate more crops. But this would be 
used by the Irrigation Department as an argument that the quota of water 
could be reduced. This is a distinct discount on careful cultivl1-tion. 

It must .be realised that some land is one-crop land, i.e., will not bear 
~tton. On the other hand, I consider that it does great harm to crops and 

62160 Q 4 



488 

land to put water on when none is required, and the cultivator is the only 
person to know when his crop is wilting, but he haa no control over supplies. 

2. No SERVICE. 

(a) No attention 'is paid to complaints. Letters remain unanswered and 
no action is taken regarding them. 

(b) No ~ttempt to rectify damage. When breaches occur, as they have 
done contmually on my estate, it was only by claiming heavy damages 
that I obtained any relief. 

(c) Irregular distribution of water. Laat rabi I was given 171 days' 
water on one distributary out of 89 days. Only the other day, according to 
programme, I should. have received a half supply commencing on 5th 
December j water was released from the Balloki weir on the 6th and 
instead of receiving a half supply for four days, I received only 13 hours' 
water. 

I have expressed my own difficulties; let me now put forward the diffi
culties of the small oultivators. 

In this matter as far as possible I put forward the views of the small 
cultivator, the man who has no knowledge, of cusees, of deltas, and who 
cares little for return on capital expenditure, the view in fact of the 
ignorant man whose one idea is to get as much water as possible and who 
has still to be trained in the economic use of water. 

It is necessary at first to examine the system of distribution of water in 
vogue on the Lower Bari Doab Canal. 

.A. certain capital sum having been expended in the construction of the 
canal, it is the present duty of the Irrigation Department to see that as 
large a return as possible is obtained for the expenditure. With a fixed 
supply of water, there are two ways of doing this, to make the available 
supplies go as far as possible, in other words, the lese water used per acre 
the more acres under crop; and to pitch the rates for crops as high as 
possible. With the rates we are not concerned but it is open to question 
whether the position of the zamindar is altogetit<>r happy in having to 
apply in regard to incidence of charges to a department whoee efficiency 
is probably judged by'the financial results of its expenditure, rather than 
to a department which could examine his case without consideration of 
return on capital expenditure. . 

With the aciual quantity of water distributed, there is no fault to be 
found. It is well known that alkali lands call for a larger quantity of 
water than ordinary clean soils and it is also well known that certain 
lands require watering before any work can be done on them, while there 
are lands which can be dry-ploughed. These three types all get the same 
quantity of water. The charges will be the same, while the alkali land 
will haveproduood a poor crop and the average land will have cost more 
to cultivate than the dry plough land. . 

As regards the actual distribution, the system is as follows:-
The supply to the canal is regulated at the Head works and with thls 

the zamindar has no concern. The duty of the cusec having been deter
mined, minors and distributaries take off the water at suitable points, and 
receive that amount of water which is the quota for the culturable area 
commanded. The water in these channels is controlled by gates which are 
raised and lowered by low-paid employees of the Irrigation Department. 
From these channels lead off the village channels, and from the latter the 
tenant's channels. The former are supplied with the calculated quota of 
water sufficient for the culturable area of the chak or part of the enale 
commanded. The supply in most cases is through an open outlet designed 
to carry the supply due but not protected in any way. The division of 
the water from the chak channels is arranged by the villagers and therefore 
need not be discussed further. 

Col. E. H. Cole. 
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3. CHARGES. 

We must go one step further back and mention the system of charges 
for water, for although these are not within the terms of the reference to 
the Royal CommiBBion, the system of assessment is one of the causes of 
~issatisfaction among agriculturists. 

These charges are based on the crop grown; the more valuable the crop 
in the market the higher the charge for the water; this system necessitates 
periodic surveys of the crops grown and these' are made in the first instance 
by a patwwri, a notoriously low-paid official. 

Now the main objection that is raised to the present system of distribu
tion of water is the' opportunity that it gives for oppression and the 
temptation that it engenders for bribery and corruption. The ;;'[',minfiar 
can and does approach the patwaTi to make his survey as lenient 86 possible. 
If the zamindar does not make this approach it is not unknown for the 
patwuri to make the result of 'his survey more burdensome than it might 
have been. 

The outlets are in many ways capable of alteration. They are so altered 
by the zamindar; effective threats to make alterations can, be made by '~he 
Irrigation Department. 

The gauge readers also can interfere with their sluices. 
It may be said that such matters must come to light. They may, but 

by the time they do, the gain in water has been enjoyed, or the loss has 
be<>n suffered and neither can be altered. 

The average zamindar is absolutely in the hands of the pat1~ari. the 
lowest paid official on the revenue staff. It is the patwaTi who reports on 
the crops; it is the patwari who can report on excess water and also on 
shortage and he is the man to whom ultimately come all complaints or 
pet,itions for report. 

To stop the very serious discontent which snch matters cause, and it 
might be appreciated that hardly any of these complaints are voiced, for 
it is well known that the lengthy enquiry which will ensue will probably 
end in nothing more than to make an enemy of a very powerful official, I 
would make the following Buggestions:-

That the fixing and collection of water rates should be divorced from the 
Irrigation Department. The Irrigation Department should be solely con
~rned with the engineering side of the problem of supply. 

The duty of the water and C'hftrges to be made for it should be fixed, as 
in the case with the land revenue, for long periods. There should be no 
power to alter these items in the hands of departmental, officers. 

The duty of water having been dcided, a fixed tpye of enclosed outlet 
should be employed 80 protected that it would be incapable of alteration. 

What should be aimed at is to arrive at a system which allows of the 
minimum of peculation, and this is best attained in this country by a 
system which calls for minimum of supervision. 

If you look for economy in the use of water, have a volumetric system 
of supply. When I was taking the volumetric system, Irrigation Depart
ment officers of all grades said to me, .. Wliy do you take the volumetric 
@y,.tem, you are losing money o\"er it?" 

If the officers express such ideas, as they have done to me constantly, 
the popular idea would naturally be against the .volumetric system. My 
,·iew is that the volumetric system of supply is the only fair system. Then 
a given quantity is allowed, say one cusec for 88 acres, the cultivator can 
do what he likes with it and uee it for whatever crops he wishes to grow, 
he can cultivate 70 acres and 100 acres. If he works his land well and 
feeds it he gets the benefit~ On the contrary, with the acreage system, 
exactly the same amount of water is given, one cusec for 88 acres, but if 
the cultivator by working hard ./lDd using his brain and muscles, cultivates 
100 acres he is charged for the extra 12 IWres although not a drop more 
'M'ater is given. 
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All khamba should Qe abolished if you wa.nt better methods of cultivation; 
it benefits the bad cultivator. The bad cultivator ploughs his land once 
or twice, throws in the seed, and hopes for something to happen; if nothing 
happens he has wasted water and claims khamba. 

In September, 1917, there was a Punjab Government Committee held in 
Simla to consider the advisability {)f trying a volumetric system of supply. 
It was opposed by Mr. Ward, Chief Engineer, but was advocated by Sir 
J{)hn Maynard and Sir Patrick I"agan, and it was agreed that the system 
should be tried. It was laid down that the price of water by volume should 
be worked out so as not to exceed the value of water by. the acreage rate. 
Later, I and some other landholders were asked if we would try a volumetric 
supply. I accepted as from 1st April, H1l9. The rate was gradually raIsed 
from 20 per cent. to 60 per cent. over the acreage rate to choke us off. 
(See Irrigation Branch Paper A-27 of 1923, page 2, paragraphs 4, 5, 6.} 

On the 30th September, 1924, I was forced to go back to acreage rates. 
In March, 1925, there was a meeting in Lahore, in the Financial Commis
sioner's Office, presided over by the Revenue Minister, Sirdar Sundar Singh 
Majithia, and attended by Mr. King, Financial Commissioner, Mr. McLeod, 
Irrigation Department representative, and several landowners who had taken 
the volumetric rate. We represented that the rate was too high and quoted 
Sir J. Maynard and Sir P. Fagan and the figures which were put before 
them. Mr. McLeod promptly said these figures meant something quite 
different, or words to that effect; we called for his ligures and the meeting. 
ended on the understanding that the Irrigation Department figures should 
be given to us. From that day to this I have not seen any figures. My 
contention is that the Irrigation Department is mainly concerned with 
collecting revenue and does not give the cultivator anything approaching 
the service to which he is entitled and pays for. If the individual questions 
the methods of the Irrigation Department, the door is locked, bolted, and 
the blinds drawn. 

The Irrigation Department are Engineers; let them remain Engineers
and give us the service we require. The collection of revenue should be 
in the hand,s of the Revenue Department; then we should probably 1get 
gauges which read with some degree of accuracy, and the volumetric system 
of supply. 

Mr. Sangster, the Chief Engineer, when examined by the Commission in 
Simla, is reported to havo said he was in favour of a volumetric system. 
If that was the case, why did he choke off people who at the request oif 
the Government were experimenting with the volumetric system, by putting. 
on very excessive chal'ges? 

To show the views of some Irrigation Department .officers, thougli 
fortunately not all, let me quote from Punjab Irrigation by W. P. 
Thomson, page 114, paragraph 1. 

"Paragraph I.-There has not been from the cultivators any universal 
attempt at association with the department even to the extent of under
standing what volume was due to them at the outlet. 

" Paragraph 2.-1f the cultivators educated themselves to the extent of 
understanding that, i.e. (what was due to them) they would perhaps ask 
for a metered supply. 

" Paru.gmph 5.-It is stated that these contracts have been entered ill~~· 
bv the parties in the hopes of preferential treatment as regards their water 
allowance. 

" Pamgraph B.-This spirit is quite the reverse of that required Jor the 
success of volumetric assessment. 

" Paragraph 7.-Ill fact the amount paid by the contracting parti.es under 
the volumetric assessment has been more than they would have pl\ld under 
an assessment by acreage. 

Col. E. If. Cole. 
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" Parngraph 8.-This is in spite of the fact that the rate per day cusec, 
viz., Rs.~ in the klta1'il and Rs.5 in the rabi, is a lesser rate than has 
been calculated from the statistics available, and there has not been any 
~conomy in the use of water." 

My experience is exactly the reverse in regard to 2, 5, 6, 8. 
My difficulty is to obtain from the Irrigation Department a gauge which 

will approximately measure water. If there was such a gauge, cultivators 
would very soon understand it. 

The best gauge I have come across is the Crump type. 
In Punjab Irrigation Branch Papers class A-27 of 1923, page 3, para

graph 8, speaking of the Lower Jhelum Canal, the writer says, "On this 
canal remissions are negligible and water rates somewhat less than on thil 
Lower Bari Doab Canal. . 

" Allowing for measurements of supply of outlets it will be seen that on 
this canal there is no margin of safety. Oanal water rates are admittedly 
too low, so that a comparison with what the purchaser would have to pay 
for his water at these rates is no proof of his inability to pay moreo" 

The Government of India is not a shroff; it wishes to arrive at an 
~quitable rate for all. 

Again, on page 5, paragraph 8:-
.. However, no matter what system of volumetric system is devised there 

seems very little 'chance of its becoming popular so long as our water rates 
.continue at their present low level, whatever may be said as to the 
.advantages of getting rid of Oanal interference, &c., &c. A few. big land
.owners may nibble at the idea and accept volumetric assessment largely 
in the hopes of preferential treatment as regards their water allowance, 
but our present system of assessment. by acreage being so favourable to 
.cultivators there seems no hope of its general adoption." 

This OIIi('~r seems very satisfied with. everything from an Irrigation 
Department point and does not mention the perquisites demanded by the 
Irrigation Department officials. In this part of my reply rates have be.en 
discussed, but as my ohject is to show that some people in the Irrigation 
Department are quite satisfied with methods as they stand and have no 
desire for any change, I had to bring this in. 

QUESTION 9.-8oILs.-{a) (i).-lJrainage.-This is the first essential for 
land reclamation and, judging from what I suffer on this estate, thousands 
of acres of cultivation are lost every kha'Til from want of any sort of 
surface drainage. 

IT"ind screens.-I am a great believer in shelteri~g the land from hot 
winds. As fast as I can, I grow trees on my roads and water courses. 
My experience here is that when the crop is protected by trees from hot 
drying winds the crop is heavier, greater root residue is left in the. land, 
aud year by year the moisture-holding power of the land is increased. The 
lands on which I have my stud paddocks were mostly waste kallar for which 
I could get no tenants. Each square is now bounded on all sides by trees, 
.and with deep ploughing, good cultivation' amd proteotion from hot winds 
these squares are now some of the most valuable lands I have. I consider 
that every road along the rectangles should be bounded by trees. The 
popular idea is that trees injure crops. The ki1cer may to some extent, 
but not so much as estimated; in any case, here, trees do more good than 
carm by protecting the crop and gradually increasing the humus. I have 
lands here which were covered by jungle and full of humus, the jungle was 
removed<, the wind screens have not grown up, and there 'is no sign ·of 
humus, the hot sun having burnt everything out of the land which is now 
very hard to cultivate. I have land here which was marked on the original 
map as ohair mumkin, i.e., impossible land; through protection from winds, 
·deep and good cultivation these lands are now highly productive. 
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(Ii) My most suc~ssful experiments here with alkali soil, soil on which 
not a blade would grow, were done in the following manner:-

Deep ploughing and flooding, followed by about 15 tons of farmyard 
manure to acre. Then dllub grass (cynodon dactylis) was trampled in. 
The grass took quickly and has given a good feed now for two years, and 
when it is turned in I will get a fine oat crop. If you watch a water
course through the worst kal/ar land you will' soon find dhub grass along 
the edges; this gave me the idea. 

My experience is that such lands will not take sha/tal or senji, at first, 
even if dh.ub· grass is growing well, but will after a time. 

It must be realised that all land reclamation takes time and. money; it 
.is not a cheap entertainment; generally, land after reclamation, is very 
valuable. 

The cheapest way to reclaim alkali land is to fold sheep, cattle, camels, 
horses on it, an acre at a time. 

QUESTION 10.-FERTILISERs.-(a) These alluvial soils are crying for organic 
man are, but there is not nearly enough available. My impression is that 
until you have land full of humus, artificial manures have nothing to get 
hold of and are rapidly washed out of the soil before they have -any effect 
on the crop. I may -be wrong. 

There is an immense bulk of ootton stalks produced every year and ,burnt 
or wasted; I consider that every effort 6hould be made to return these to 
the land in the form of manure. Here I have pits into which stalks are 
pressed with ea1'1;h and manure to start fermentation; in some pits I have 
put lime, in others, gypsum. The ideal is to get the cattle standing clooe 
to the pit, and place dung and earth regularly on the pit with water, to 
set up fermentation. In my first attempt the stalks took Ii years to de
oompose, now I hope to get them fit for the land in a year, but our chemists 
should be able to help us to get ·manure in six months. These stalks a.re 
too valuable to waste. The danger to guard against are eggs and larVal of 
boll weevil. It is necessary to prevent white ants eating up too much of 
the stalks as the residue then becomes.too fine instead of humus. 

A Tapid and inexpensive method of turning cotton or arhar stalks lnto 
manure is urgently required as the available cattle manure goes a very 
small way. . 

In my very limited experiments here with artificia.is, phosphates seem to 
benefit lucerne and have kept some alsike alive through the hot weather. 

(c) Before you attempt to popularise any fertiliser the value of such as 
a fertiliser must be absolutely proved on Government farms or large estates, 
and then shown on demonstration plots; the ordinary zamindar has no 
money to spare for experiments. 

(I) Grow timber either road side or belts; this was advocated by Voelcker 
years ago. Jf people have no wood they must burn cowdung:. a small 
amount of oowdung will generally be ·burnt as it makes a slow burning fire 
for lboiling milk, but one wishes to stop the general use of it. 

QUESTION I4.-IMPLEMENTS.-It must be realised that you are dealing 
with people many of whom have been zamindars for generations and are 
not fools, but .expert in their own way; they are very conservative but are 
quite ready <to take a. new implement when they are certain of its v-alue, 
provided they can get it repaired easily in the immediate locality and can 
get spare parts. It is not reasonable to thrust an iron implement which 
may break in a week on a. man who has no possible means of getting it 
repaired or spare parts for it. In my opinion the only possible way of 
popularising simple modern implements is to work through cO"Operative 
societies, who would urange to train viUage blacksmiths to do essential 
repairs at once and the villa.ge society agree to keep spare parts. 

Unless you have your Iblacksmiths and shops handy, modern implements 
in rural districts. are difficult to maintain. Here I have my repair shops 
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to mend ploughs and ha.rrows, and the people seeing the seed drills working 
on the stud farm realise the use of them 8IlId are beginning to ask for them. 

QUBSTlON 16.-ANnUL HUSBANDRy.-(a) In my opinion breeds of live
stock in India will improve only as the public demand increases. England 
is said to be the Btud Farm of the world. IWhy? Because, firstly, the 
home demand for animals of better quality induced breeders of stock to 
improve their flocks, and thus attracted the foreign market ·and increased 
the demand, and the breeders met the demand for all classes of stock. 

Sheep.-We can improve the breed of sheep immensely and get better wool, 
but there is no demand for the carcass. One can sell a few odd sheep, but 
there is no ma.rket to take 100 or 1,000 wethers. .If we had a cold storage 
to take the carcasses we could raise feed for sheep and greatly improve our 
lands. 

Cattle.~We have noted breeds of cattle in the Punjab, some famous for 
milk, but. until the public demand for good cattle increases no advance m 
cattlA breeding will take place. Also the public, if they require good 
cattlll, should assist. For example :-1 am a cattle breeder j I 
breed ten good milking COW8. I require two for my herd and sell eight into 
towns. Those eight cows are then sent to any sort of bull, and those eight 
good milking cattle are lost as far as reproduction of good milking cattle 
is concerned. If townspeople in India require good. milk cattle they should 
form societies to keep bulls of good milking strain for their cows. The 
difficulty is thlllt owing to religious susceptibilities too many cattle are kept 
for the food available. In the Amritsar district they now have a horse 
breeding society, keeping their own stallions. The same could be done with 
bulls of milking strain. 

Horses.-India can, and does, produce excellent horses, but the breeders 
are not sufficiently encouraged by racing, which ought to be the natural 
support and ally of horse breeding. Most of the encouragement, in the 
shape of attractive and valuwble stakes, is given to imported horses, which 
are of little or no "alue to Indian horse breeding, a very large percentage 
of them being geldings. ,With proper encouragement from the Turf Clubs 
the home industry of horae breeding could make India self-supporting in 
horses for all purposes and retain in the country the money now exported 
annually for horses from overseas. 
. Racing should assist ;in creating and expanding the market for home
bred stock and encourage the breeders to produce their own line of sires 
and standard in an IndillJIl breed. Without encouragement from its natural 
ally, racing, horse breeding can make little progress and must remain more 
or less an artificial industry bolstered up ·by unnatural subsidies. 

(b) 'Good fodder is the basic need of Indian farming. 
In quantity dry fodder is generally available, but the quality is lamen~ 

ably deficient, the albuminoid ratio being very low. 
In these parts guar seems to give the greatest bulk of leguminous fodder, 

but when dry is not fit for feed. It would make good silage, as also would 
t'al. I think propaganda advocating the use of leguminous silage is t'he 
most hopeful way of improving the dry fodder question. This can only be 
done through co-operative societies who keep up small cha,lf cutters and 
bullock gear, mounted on sleighs or low wheels for transport. Chaff cutters 
should be mounted on bent steel rails IIInd not cast iron, which break easily. 
By utilising more manure the area of paying crops can be reduced, ·and 
those for fodder slightly ;increased. 

(iv) On irrigated areas one sh'ould not have to talk about dry seasons, 
but we have seasons of great shortage of water. 

In the PU'lljrub we have a variety of good green fodders, but the trouble 
is, excepting lucerne, I know of none which are perennial. The constant 
cultivation required adds greatly to cost, and the quantity is very deficient. 
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Senji requires little cultivation, but gives one cut only and is not a. very 
good feed. Shaftal should give three cuts; i1; is a good feed but does nof; 
seed, and the fresh seed has to be procured yearly from the North ... West 
Frontier Province. Indigenous grasses do not do well in rabi. 

-One year I tried phalaris bulbosa seed from Australia, which gave quite 
a. good crop of grass in February, March, and came up a second year; how
ever, I have not been succeesful with it since; possibly the seed was in fault. 
I am trying it again this year. 

Khari/.-Here we have several good fodders of good value, 1Itunj, moth, 
guar, but not perennial. Green guar gives a heavy yield and with lucerne 
is a very good feed. 

Lucerne is ilie best of all fodders, but I have not been able to keep my 
stand of lucerne for more than two years. The need of a lucerne which 
will stand three or four years, through a rotation, is very great, as this has 
a very improving effect on the land. One' of lilly finest stands of cotton 
this year is after lucerne. If someone can produce & lucerne, wild white 
clover, alsike, subterranean clover, or some such-like perennial plant to 
last three or four years it would be a great thing, and I do not think it is 
imposJlible. Wild white clover is indigenous in Kashmir, and some of the 
Australian varieties of clover might suit. This question requires to be 
taken up by expert .botanists. Without good fodder, dry and green, our 
cattle c&nrult cultivate our lands effectively, nor can we obtain sufficient 
milk for the population, or feed for our horses. 

(c) The green fodder shortage here is from l:5th ()ctober to 15th January, 
by which time sha/tal is available. Last year's lucerne should be ready 
by the 15th Decpmber Ilnd lucerne sown in OMober should be ready for' first 
cut by 15th January. 

(e) This depends largely on the efficiency and personality of the agricul
tuMl officer. If he CIIdJj make friends with lar~ landowners likely to assist 
him and can assist them, then, when they see the benefit, or profit in sight 
proba'bly they will be only too ready to take a practical interest. This is 
what happens in England and it can happen just the same way in India, 
but the agricultural officer must be the right type of man and know his 
business. 

QUESTION 20.-~fARKETING.-Some years ago the Agricultural Department 
helped the zamindar very greatly by holding periodical auctions at centres 
for high grade Punjab(Americlln cottons, such as 4.-F and 289, and thereby 
attTacted ·buyers to a high grade cotton; previous to this we were unable 
to obtain much, if any, premium for our good cotton. 

After two years of these auctions by the Agricultural Department, the 
buyers became acquainted with the growers and growing areas and there 
was no further need of Government introduction as trade connection was 
established; but I coertainly consider that very great benefit aocrued to the 
grower bv being thus brought into direct touch with buyers, and I consider 
that we should never have got the prices we did if it had not been for this 
timely assistance. . 

Now some of us are producing a high grade wheat (Punjab II and 8-A), 
clean with no barley mixture, yet it is barely recognised by th~ market. I 
consider that if tlhe Agricultural Department held wheat a~lCtlOns at large 
centres as they did wiilh cotton, we might attract p()tentlal buyers. I 
oonsidl"r that if elevators were introduced at large centres where wheat was 
graded it would assist and save greatly in sacking and handling dharges, 
but uniess there were elevators at Karachi, elevators elsewhere are useless, 
su('h as the one in Lyallpur; also the railway would have to take wheat 
in bulk which I understand they ar<! prepared to do. 

QUESTION 22.-Co-OPERATION.-(a) I believe that if it is desired to impro,:e 
agricultuMl conditions generally in India the most hopeful method IS 

Col. E. H. Cole. 
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t~roug~ co-operati \'"e societies, where possible by non-official agencies, other
wise With Government assistance; but the Government control of the' 
co-oper~tive societi~ should be lessened as soon as· the society is ahle to 
control I~ own affalr~. J n rural districts it is the agricultural requiremeruts 
of a ~lhng and buymg agency and many other agricultural requirements 
such as ba~ks, which first attract the attention of people to oo-operation. 

The agricultural development movement and rural co-operative society 
movement must work together; this does not mean that the Agricultural 
Department does not help co-openvtive societies, as they do very much, 
but -the touch should be muoh closer, and this will do more than anything 
else to encourage the growth of co-operative societies. 

(b) (iii) We have a society here, the Okara Zamimdar Co-operative Society, 
for sale of produce and purchase of stores. This has been in existence since 
1917; we started in a snmll way, but now have a large turnover. 

The Registrar of the Co-operativeSocieties is always ready to assist 
when we require assistanoe, which is not often, but the great thing is that 
the Inspector periodically inspects accounts, and we ha,·e the ~nefit of 
certified auditors to check our accounts. Judging from our society here, 
the )Ilutual goodwill and better understanding of business methods and good 
fellowship amongst members is a very great asset. I consiaer that there 
should be much closer ties between the Agricultural Department and these 
societies; the societies can and will help the Agricultural Department in 
many wu.ys where the work of the Agrioultural Department could not other
wise penetrate, such as training of village blacksmiths, distribution of 
modern farm implements, seed, demonstration plots and many other ways. 

Local markets for oattle and sheep should be encouraged; properly 
organised sale yards at large central markets and fairs should be encouraged, 
where auctions can be held. 

Oral Evidence. 

43,818. 7'he Chairman: Col. Cole, you are engaged in horse-breeding and 
in farming in the Punjab ?-Yes. 

43,819. Would you give the Commission quite shortly au account of the 
extent of the land that you farm and. any partiCUlars that you think may 
be of value?-I have got 7,500 IKlres of which about 1,000 'acres are kept 
for the stud farm and the rest is all on the batai system. The stud farm 
portion I farm myself; I have got six tractors and I also use cattle. 

43,820. These 7,500 acres are commended by canal irrigation, are they? 
-Yes. 

43,821. You have given us a note of the evidence which you wish to put 
before the Commission. Do you wish to make any statement ad; this stage 
in addition to what is stated there P-No. 

43,822. Under the headcing, "Research," in answer to our Question 1, 
you indicate one or two directions in which you think research should be 
taken up. Have you had an opportu:'lilty of studying the fiv~ ye&;r pro
gramme for the expansion of the Agricultural Department which IS now 
under consideration ?-No, I have never seen it. 

43,823. You will be glad I think to hear that there is a proposal to appoint 
& whoJ&.time Leguminist. 

I should like to ask you just o~e or two points. Will ~ou turn to page ~86 
of your note. You point out, In atlBw~r to our QuestIon 3 (c), that 'Illite 
apart from the demonstration fa.rms which of course are conducted entirely 
by the Department's officers, it would be valuable if tan arran~ement were 
made with individual cultiyators whereby a part of the cultIvator's land 
would be given over to croppin.g on approved I?-etho~ wilth, presumably, 
approved varieties, so that cultivators around hIm might really see what 
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can be done under the conditions of the holding of the ordinary cultivator; 
and then you' wisely point out that strict supervision will be necessary. Do 
you not think that any extensive adoption of your suggestion would place 
a very iheavy strain on the staff of the DepartmentP-Yes, it would; first 
of all, you have got. to have your trained personnel, and unless you have 
got your demonstrators anything in that direction will be dangerous; you 
have got to go very, very slowly. 

43,824. On page 486 and sucoeeding pages in answer to our Question 8 on 
Irrigation, you set out your views very plainly in the matter of the Irriga
tion Department and some of its shortcomings. Officers representing that 
Department were before the Commission this morning, and I and my 
colleagues read to them extracts from your note. We should be glad to clear 
up one or two points in due course. Is it really the case that letters of com
plaint addressed by you to the proper quarters are not even acknowledged? 
-Yes, that is true. 

43,825. At one time you undertook to take water on the volumetric basis 
and you could not continue because the scale of charges was raisedP-It was 
gradually raised. At a moot;i.ng which r attended in the year 1917 it was 
distinctly laid down that the charge should not be over the acreage 
rate. I have got figures here to show that tlhe rates were gradually raised 
by 60 per oent. 

43,826. I do not quite understand your argument on page 487 in the 
raragraph beginning with: "They give water for one-third area per crop, 
which is fair enough if we get it "P-That is the ordinary crop rate, one
third. 

43,827. Did you ever have a chance of interviewing these officers of the 
Irrigation Department who would not answer your lettersP-I go down to 
Montgomery and interview them there. The orders of the Government were 
that they should have periodical meetings, but nothing of the sort was 
done at all here until a.bout one and a-half years ago. 

43,828. To whom do you writeP-To my Executive Engineer. 
43,829. With how many owners or cultivators has he to deal withP-They 

are a large number. 
43,830. So that you do not expect him to send an answer bv return of 

,p06tP-No. Personally I do not think there is any malice. The fact is 
that these offices are not properly organised. 

43,831. On page 492 you give very interesting particulars of your experi
ment in recovering alkaline soil. You must have had 81 varied menagerie 
on your farm I I see you had sheep, cattle, camels, horses, and so on Could 
you tell us something about the economics of this experiment. Did it pay 
you pretty well soon after you did thisP-It paid in the second year. This 
is only on a small area; I ha.ve done it on land which would not grow a 
blade, and it is not a thing that you can do on 12,000 acres all at once. 
My idea is to extend it gradually. 

43,832. On what terms did you obtain the land that you reclaimedP Di<I 
you get a certain remissionP-No remission at all. It was handed over to 
me in block, good, bad and indifferent, all together. 

43,833. Is that land that had deteriorated in your timeP-No; when I 
took over it was alkaline land, growing nothing. 

43,834. You point out on the same page t.he desirability of cOllverting the 
cotton stalks into manure P-This is the only bulk of waste material left in 
the country; everything else is exported and I am trying my best to get it 
back to the land somehow or other. 

43,835. I wonder if you have heard of the experiments being carried out 
at Oawnpore by Dr. Fowler; those experiments seem to be very promising? 

Col. E. H. Cole. 
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-No; I do not know about them. Dr. Lander, in Lyallpur, is assisting me 
ill this matter. 

43,836. Have you actually come down to the six months' period pre
paration, or is that your hopeP-It will certainly go down to a year. 

43,837. On page 494 you say" the Agricultural Officer must be the right 
type of mILn and know his business." What do you say about the class of 
Agricultural Officer at present employedP-I think they want a great deal 
more training and experience. 

43,838. The difficulty is to replace the training and experience which comes 
from actual management and work on a farmP-Yes. 

43,839. And that is just the sort of experience that you like a man to 
have, practical experience on a farm P-Yes. 

43,840. On the same page under the heading Marketing, in answer to our 
Question 20, you say: "Some years ago the Agricultural Department 
helped the zamindar very greatly by holding periodical auctions at centres 
for high-grade Punjab American cottons such as 4-F and 289 and thereby 
a.ttracted buyers to a high-grade cotton." Ha.ve those auctions been dis
continuedP-There is no necessity for them ·now. We have gottouoh with 
the market. Buyers come along. 

43,841. That was really by wa.y of advertising the better qualityP-Yes, to 
bring the buyers in touch with the growers; it was a very useful experiment. 

43,842. You think that that experiment might be repeILted in order to 
advertise the Punjab 2 and B-AP-Yes; I think it would Ihelp a great deal. 
I saw somebody giving you IL reply down in Delhi that there is no pure 
wheat grown in the Punjab. We can provide him with any amount of pure 
wheat in bulk. I dare say Mr. Roberts also can do so. Some time ago 
the Karachi people said that the trade was a parcel trade (meaning mixed 
wheat of different quantities); the parcel trade was made by Ka.raohi, not 
by us. 

43,843. You have put forward various points in connection with your 
answer to our question on Irrigation, to which I referred sometime ago. 
There is one point to which I wish to refer in particular, the absence 
of service. Does it include these matters only, viz., "No attention paid 
to complaints," "No attempt to rectify damage," and "Irregular dis
tribution of water," or are you thinking of a somewhat wiaer circleP-A 

. much wider circle. Some time ago I wanted a surveyor to. help me in the 
matter of some of my water course!!. That is a. legitimate thing. to ask the 
Irrigation Department, a.nd I was quite prepared to pay for him. I wrote 
for him and I got a reply that he woUld be coming, but the man never 
came to me. 

43,844. To work out the levelsP-Yes; I .thought it could be better 
handled by working out a new level. 

43,845. Can you tell us how long ago you made that demand ?-Speaking 
from memory, about a year last October. 

43,8~. You say that letter was acknowledged, but no 'surveyor ever 
appea.redP-That is so. The only time I was helped was the other day, 
when they helped me to put up a. new fall. I provided the material and 
they gave me a man and designs for it. 

43,847. Is this sending of a surveyor in order to advise irrigators in the 
matter of laying out new channels recognised as part of the work of the 
department?-I think it is quite a legitimate call. I a.m prepared to pay 
for the services of a man, but I cannot myself obta.in an expert and they 
have plenty of them. 

43,848. Sir James MacKenna: I take it that so far as horse-breeding is 
concerned you are strongly of opinion that the ultimate test and the 
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greatest stimulus is the .race-trackP-Undoubtedly. The position here is
the same as at Home and in other countries. 

43,849. You are in .very close touch with the Agricultural Department, 
and you ~now there ~s a proposal to expand it. What do you think are. 
the most Impo~tant 'hnes It should develop in addition to the services it 
at present provldes?-You must have plenty of thoroughly-trained and trust
worth:r demonstrators, and I think it is necessary to have an Economic' 
BotanIst. 

43,850. You favour ~ather a~ expaIlBion ~f the ~epartment on lines already 
adopted, and you thmk an increase deSirable in the number of trained 
men, both on the senior and junior staff P-Only a short time ago the 
Inchcape Committee made considerable retrenchments and now all the talk 
is of expansion. Before you can go in for expansion howe'l'"er you wa.nt 
a supply of thoroughly-trained men. " 

43,851. That mea.ns that the LyaIlpur College has got to go ahead and 
'produce men as fast as possibleP-Undoubtedly. 

43,852. Hav:e you tried any of the Pusa wheats on your farmP-Yes, and 
also Cawnpore 54 and 56, but I had to give them up because they suffer 
more from rust than the Punjab wheats. 

43,853. Your Punjab wheats suit your requirements better than any 
others you ha'l'"e triedP-Yes. 

43,854. Professor Gangulee: You say you want an Economic Botanist. Do
you mean you find there is need for more research work in that direction? 
-Certainly. 

43,855. You would have more research and more demonstrationp":"'-Yes. 
43,856. What is your experience of propaganda work carrie<;l on by 

co-operative agenciesP-I have none. I am a great believer in the Co
operative Department and in the propaganda which co-operatiye societies 
could carry out. 

43,857. But you have not come in contact with them at aU?-Not with 
their propaganda work. 

43,858. From where do the cuIti'l'"ators in your neighbourhood get their 
seeds P-From me. 

43,859. Not from the departmentP-No. 
43,860. M1·. Calvert: On the last page of your note you suggest that 

official control of co-operative societies should be lessened. Is there any 
special point there you wish to bring out?-No. All I meant was that it 
is 'l'"ery often difficult to start your co~peration without some official 
assistance, but that directly they are able to stand on their own legs, 
as you know, it is better to leave them to work out their own salvation. 
I make a great point of supervision of accounts, of course. 

43,861. You. were not thinking of any alteration in the present practice P 
-No. 

43,862. 011 the second page of your note you warn us against judging 
the agriculture of this province by the large la~downers,. and you ~ut 
in a special plea for the small man P-Because he IS on a dIfferent footmg 
entirely. 

43,863. What hope is there for the small man ?~Take the case of estates 
like mine. I am quite ready to conduct experIments there. In .fact, I 
have handed oyer a piece of land to the cotton expert for experIments, 
and I grow seed for him. Dr. Lander is working on some v~ry interesting 
experiments on my land now. The results 01 these experiments can be 
passed on first to my own cultivators and then generally. 
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43,864. You allow cultivators to come and see this work being carried 
-on ?-I am only too delighted if they do. 

43.865. Do you have any applications from men to come to you for 
training?-No, and I have no training establishment at all. 

43,866. Mr. Roberts: Wlith regard to auctions, I take it your total 
production comes to 700 or 800 tons?-Yes. 

4.3,867. Have you thought of the cost of carrying this to a marketing 
-centre and looking after it?-It would go to Qkara, where I am, and 
which is the largest centre between Lahore and Multan. I would sell 
it by sample, as you sell cotton. If anyone wants to see it in bulk he 
can do so in the godoWDS. 

43,868. You would conduct these wheat sales chiefly by samples?-Yes, 
in the same way as the whole bulk of the cotton is not brought into a 
cotton auction, but iSllold on sample. 

43,869. It was brought in except in the case of very big estates ?-The 
buyers knew where the godowns were, and ~hey knew perfectly well what 
they were bidding for, because the godowns were open to inspection at 
any time. 

43,870. I believe you run your estates on batai?-Yes. 
43,871. You help your tenants in every way with regard to water-supply, 

-eeed and improved implements?-Yes, and loans. 
43,872. We halVe had the view expressed that the batai system is a bad 

.(Ine. Do you think in your case it is working for the benefit of the tenants? 
-I think so. If you have the cash I'ent system the tenant will take as much 
as he can out of the land, and you will have difficulty in tying him down 
to a rotation. He would take as much 86 possible out of the land and. 
then go off. 

43,873. You can get improvements carried out more uniformly when 
you have the batai system?-Yes, and you can have yearly tenancy and 
.a rotation. 

43,874. Sir HeT/ll'y Lawrence: Under the bata,i system, do you specify 
what crops shall be grown ?-Yes. I have my rotation, and before they 
get the land they have to agree to my terms. 

43,875. Is the land given out afresh every year ?-There is a fresh 
agreement every year, but the tenants do not change. The rotation 
-carries on whether there is a new or an old tenant. 

43,876. Mr. Robe1·ts: iWith regard to irrigation, you mention that the 
supplies are liable to be cut if you do too great an area?-Yes, if you 
have an area. la.rger than the one-third allowed to be cultivated. 

43,877. Your point is that it should not depend on what a man does, 
but on the quantity of water he gets?-My idea is to give a man a certain 
quantity of water and let him do what he likes with it. 

43,878. This morning there was discussed' a system of having an outlet 
·of definite full capacity instead of basing it on area in any way. Do 
you think that would be a good thing?-That is the volumetric basis. 

43,8iO. Not necessarily?-I do not understand the difference. 
43,880. The charge would not be based on the amount of irrigation a 

man actually does ?-A certain amount of water passes through the outlet 
and the man does what he likes with it. When you give a measured 
quantity of water through an. outlet it is the volumetric system. 

43,881. It does not matter so far as this point is concerned whether you 
pay on area or volumetric rates, so long as the outlet does not give you 
more than the authorised supply of water: that is the point. 
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43,882. Sir Henry Lawrence: Of your 7,500 acres, how many do yO\) 
cultivate each yearp':-7,500; 100 per cent. 

43,883. Bow many years did it take you to reach that percentageP
The land was taken over early in 1914, and by 1922 I had reached that 
percentage. 

43,884: Are you working in close cODBultation with the &Agricultural 
Department P-They give me every assistance. 

43,885. Looking at it from. the other point of view, what assistance do 
you give them P-.F:rom the very start I offered them land for experimental 
purposes, and I am quite ready to let them have pure seed. My offer 
has only just been taken advantage of, but now the Cotton Expert at 
Lya.llpur and Dr. Lander are working on my land. They are trying to 
work out what the crop takes out of the land. It is a very interesting 
piece of work, but of course it will take a good many years. 

43,886. Do you consider that your example has been of any assistance to 
your neighbouring zamindal'sP-I hope it has. 

43,887. Do they come and see what you are doingP-Yes. 
43,888. Do many of them comeP-Not as many as I should like to see. 
43,889. But you welcome themP-Yes, I am glad to see them. People of 

my own co-operative society COJlle down there very often, but I do not 
know that the outsiders come very much; they buy my seed; £hey are 
very glad to get my good seed. I have got. my own gins so that I produce 
my own seed. cotton. 

43,890. Do you pay any attention to the breeding of cattleP-No, I only 
breed my own plough cattle. . 

43,891. What breeds do you go in forP-Mostly Bissar. 
43,892. Do you keep any premium bullsP-I do not know that they are 

premium, but they are bulls I buy from Bissar. 
43,893. Bow many do you keep ?-I have got about six. 
43,894. Are they at service to other zamindars?-Yes, they are out in 

th~ villages; I am sorry to say they are not utilised as much as I should 
wish them to be utilised. There are bulls loose, but I do not see the 
appreciable improvement in my plough caUle that I should like to see. I 
often suspect that ollr people sell a good many of the good bull calves. 

43,895. Do you regard cattle breeding as a source of profit to the indi
vidual zamindarP-No, I should not say it was; I encourage them to breed 
their own plough bullocks and keep their own good cows as much as 
pcssible. I have my own estate show and I give them prizes for the 
best cattle and calves; I pick theJll out and try to improve my own cattle 
as much as I possibly can. 

43,896. Do yO\1 oonsider it costs you much money?-I do not consider 
the cost at all; I want to get better cattle; it is not a case of considering 
the cost. 

43,897. But does It cost you a considerable slim ?-Of course it costs me 
the prize money that I distribute. 

43,898. I want to know whether it is a definitely losing business to 
any zamindar who tries to breed his own cattleP-No, I should say not. 

43,899. Sir Ganga Bam: You have made a complaint against the patwari 
but I do not agree with the remedy that you !lu~gest. You say that .the 
fixing and collection of water rates shoukl'be dlv?rced from the Ir~lg~
tion Department. In whose hands would you I!ut ItP-I would put It In 
the hands of the Revenue DepartJllent; but SInce I wrote that I have 
heard that that has been tried, but not with beneficial results. 

Col. E. H. Cole. 
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43,900. You say somebody asked you: "Why do you want the volumetric 
system, you are losing money by it" P-Yes. 

43,901. DId he tell you the reason for that ?-No; they have always told 
me I should lose money on it from the very be.ginning. 

43,902. Did you go into the details of it P-I have goue into the details 
\"Cry thoroughly. 

43,903. You say the remedy for alkaline lands is deep ploughing and 
floodingP-I say It ia my remedy. 

43,904. Have you found it lucrativeP-It is my remedy. 
43,905. How deep did you goP-Nine inches. 
43,906. That means about 3 inches below the tilth of the ~oil?-l\Iore 

than that. 
43,907. The tilth of the soil is 6 inches, is it not ?-I should take the 

tilth of the soil as being about 4 inches. 
43,908. I can understand your fiooding reJlledy where there are water

courses because then the water will drain off into other people's lands; 
but what happens to the fiooding when it is done on your lands?-I shall 
be very pleased to I!<how you the place if you like to com.e, and then you 
can draw. your own conclusion. 'rhe water did not fiow off the land; 
it remained on the land and sank down. 

43,909. If it sinks down, will not the fiooding of the land without any 
means of drainage do a lot of harm P-It did not in my case, nor does it. 

43,910. We were told by a very eminent representative of the fiour mill 
in Delhi that he has never seen pure wheat?-He can come to my farm 
and see plenty of it: 

43,911. Who adulterates the wheat P Do you grow wheat of that quality 
containing 5 per cent. barley, 2 per cent. mud, and so forthP-My wheat 
is pure wheat; it has no barley. 

43,912. I know big landlords generally grow pure wheat, but even a small 
landlord does not grow particularly dirty wheat?-No. 

43,913. Who is the aiDner P Are not ·the export :firms the sinners in that 
rc.pect ?-Absolutely; they are the people who Jllix the wheat; they buy 
our good wheat and they make it into the parcel trade in Karachi. 

43,914. It is my experience that at one time the middleman bought 
from me for &.5.12 and sold to them for &.5.8; is not that your experience, 
too ?-N 0, I have not had that experience. 

43,915. That was my experience; that evidently shows that it is the 
middleman who adulterates the wheat. Do not you think we ought to 
recommend sOJllething to remedy that. The remedy is very simple; it is 
that instead of calling the wheat, which contains 5 per cent. dirt and 
other_ things, standard wheat, we should call pure wheat standard wheat, 
and if anybody brings adulterated wheat there should be a discount. I 
asked users of wheat whether, if we gave them pure wheat, t~ey woul~ 
give us a premium; they said: "No, but we will charge you dIscount If 
the adulteration is more than 5 per cent." ?-Yes, that is what they do. 
The remedy lies in the hands of the grower; the market is not going to 
give us the opportunities we want unless we stand out for them. 

43916. SiT Thomas Middleton: You have visited research stations in 
Eur~pe and have taken every means to inform yourself of what is ~oin.g 
on. Your criticiRm of tho work at Lyallpur is that Jlluch more of It IS 

necessary; I think the main criticism tliat you make is ~hat more me.n 
are required·P-Absolutely; I may be wrong, but to my mmd Lyallpur IS
very largely an educational establishment. 
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4:3,917. You would. desire to see milch more research doneP-Yes, it is 
'llecessary. 

43,918. What abollt the amount -of dernonstration work that is doneP 
I do not refer to the quality, but to the amount of demonstration work' 
lias the Agricultural Department got enough demo{lstratorsP-1 think th~ 
alllount of demonstration work is practically nil, so far; outside Lyallpur 

.1 should say it is practically nil. 

43,919. In your area you do not ~ee agents of the .Agriculture Depart
'ment as demonstrators P-One periodically comes along; there are not enough 
of them to do anything. 

"3,920. Your most valuable perennial fodder is lucerne P-Yes. 
43,921. But it dies after two yearsP-Yes. 

43,922. Have the Lyallpur people attempted to discover the cause of its 
dying offP-I have sent them specimens more than once, but they have 
.never been able to discover the reason. 

43,923. Hav(l they visited your land to see what is wrongP-No. 

43,924. Can you explain the dying off in any way P Do you think it is 
·due to waterloggingP--No, it is certainly not due to waterlogging. I have 
been reading a great deal about lucerne cultivation in different parts. Of 

. course, our conditions are absolutely different from those of Australia or 
New Zealand. A tip I got out of a New Zealand book the other day was 

-that it is rather against the life of the crop to take too mnny cuttings a 
yt·ar and to (:rop it too heavily; they say that the maximum cuts should 
be about threo; I have been going up to six and seven cuts, and that 
mny be one of the rea~ons. Another point is that they manure heavily. 

43,925. Is it a case of weeds choking the lucerne outP-1 am trying to 
keep my land as clean as possible and to put the lucerne on to clenn land, 
'but the weeds come up very quickly. I do not think that is one of the 
-main causes of the lucerne dying off. 

43,926. That is the usual causeP-Yes. 
43,927. We have heard a good deal about the difficulty of getting repairs 

to iron implements done. You have your own repair shop; is the class of 
labour that you can get satisfactoryP-In the way of lohars (blacksmiths), 

. quite. 
43,928. Then your difficulty arises with regard to cast-iron parts?-No, I 

have no difficulty in that respect at all. 1\:Iy labour is quite efficient but if 
I depended upon my village lohar there might be a falling off. 

43.929. Where does the difficulty ariseP Is it with regard to getting 
spares for cast-iron P-Yes, spare'S and parts; I keep parts of the shares; 
but m~' point is that the two ought to go together; the zamindar ('an repair 
his own country plough at once because it is made of wood, but unless the 
"ill age lohar is trained to do these repairs to the iron plough, the zamindar 
cannot get his repairs done and often he cannot get the spare parts. 

43,930. Have you got a welding plantP-No. 
43,931. It has been represented to us that the increased size 'of polo 

ponies has prejudiced horse breeding in India; what is your view as t{) thatP 
-~ot in the least. 

43,932. Has it made the game much more expensive and led to fewer polo 
ponies being keptP-I do not think so; there is not much difference betweall 
the keep of a 14 hand animal and the keep of a 14-2 hand animal. 

43,933. What about the priceP-I do not think there is very much 
difference in the price; it is the case of a good polo pony and a bad polo 
pony. 

001. E. H. Cole. 
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43,934. Will you give us your view as to the size of horse the Indian 
breeder should aim atP-15 hands, no more; I have set my face against 
breeding bigger horses because I think they are unsuitable to this country 
and they are not suitable to the land; you have to breed animals with 
reference to what the land can turn out. 

43,935. Have you any difficulty in getting bone in your stock?-No, none
at all; lucerne and oat hay put the bone in. 

43,936. Can you tell us of any districts in India in which attempts have 
been made to breed horses and complaint of lack of bone is made?-There 
are lots of places, but bone is simply a matter of proper feeding; at least 
tha t is my opinion.-

(The witness withdrew.) 

Mr. K. G. MITCHELL, A.C.G.I., A.M.I.C.E., A.M. Inst. I., 
Secretary, Communications Board; Punjab. 

Replies to the Questionnaire. 

QUESTION 4.-ADMINISTBATION.-(C) (iii) There is need for great improve
ment of rural roads in the Punjab particularly to facilitate marketing. 

The impl'Ovements needed are-
(a) more metalled roads, 
(b) improvement of existing metalled roads in District Board charge, 
(c) improvement of unmetalled district roads, and in certain cases 

the provision of bridges, and 
(d) improvement of village roads or lanes. 

These improvements are, it is hoped, being brought about in the following 
ways:-

(a) More metalled roads.-With the present classification of roads, 
Government has begun a programme of metalling Class I ,(at the rate 
of 60 to 100 miles per year) which is a great advance on anything 
attempted for many years recently. At the same time the system of 
grants-in-aid for the development of Class II roads will result in soma, 
extension of the metalled mileage in this class at a rate of progress 
dependent on the resources of provincial and local funds; but District 
Boards must be looked to chiefly for the improvement of unmetalled 
roads. Apart from the ordinary Class II development grants there is 
a special road metalling programme entirely financed by grants-in-aid, 
but carried out by District Boards, in the Lower Bari Doab Colony; 
lind, in the Nili Bar, a scheme being carried out by Government of 
providing metalled roads on a far more generous scale than hitherto 
attempted. This is being financed from the sale proceeds of waste 
land. 

(b) improvement 0/ existing District Board metalled roads.-The new 
scheme of grants-in-aid to local bodies for the maintenance of Class II 
roads-the grant being conditional upon satisfactory maintenance-and 
the relief afforded by the transfer of certain roads to Class I, are already 
effecting considerable improvement; and, as a general rule, these roads 
should in future be adequately maintained. 

(c) Improvement o/lInmetalled district roads.-This is a most urgent 
need. A beginning is being made, local bodies are now realising the 
practical limits to metalling, and the evils of over-building metalled 
roads, but in facing the inevitable alternative of improving unme~aIled 
roads, many Boards appear to be at once disheartened at the .magDlt~de 
of the task of making good the neglect of ye'ars, and sceptICal of Im
provement. The Communications Board has therefore decided to meet 
the total cost of the imprm·ement and subsequent maintellunce of about 
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ten D;liles of such road in each district, as an experiment and a demon
str~tlOn. It hopes to be able to follow this up with grants-in-aid on 
11 .hberal scale to any local body that, satisfied by the demonstration, 
wIshes to adopt the method and is willing to provide a share of the 
necessary funds. At this stage it is not possible to estimate with 
accuracy the total expenditure necessary to put unmetalled roads 
.generally in good order. It will be very large. Local bodie-s will also 
be helped with the construction of bridges as funds permit. Some of 
the more costly bridging and causeway projects have, however, at 
present to be shelved; they cannot be built piecemeal and make too 
l~rge. a hole. in the budget in anyone year. It is, ~oreover, in the 
dIstrIC~ of hIlly or broken country, which are unfortunately the poorest, 
that brIdges are most badly wanted and most expensive. The richer 
districts have, in' comparison, no such difficulties, and, as a general 
statement, the absence of bridges is' not the outstanding bad feature 
of our roads. 

(d) Imp1'ovetne'nt of village roads.-The Communications Board has 
endeavoured to initiate a campaign by offering two-thirds grants-in-aid 
to any District Board that will produce a scheme of improvement in, 
for a start, a zail or group of villages. Improvement will usually 
necessitate the acquisition of land for straightening or widening, and 
in some districts it is felt that this will only be possible as a corollary 
to the consolidation, of holdings; in other districts village road improve
ment can proceed independently. The preliminaries have been slow. 
In one district work has been put in hand, and in another it will 
probably start before long. It is hoped that the current year will see 
several sample schemes in progress or completed. But a comprehensive 
policy has yet to be framed; it will need the active' and sustained c0-

operation of the man in the village, which it is hoped will be stimulated 
by the samples now being attempted. 

Need for more experime'll,tal work.-The sustained improvement of roads 
is primarily a matter of finance; with metalled or surfaced roads the limiting 
factor is the eventual maintenance bill. With the unmetalled road the cost 
-of construction at present bulks largest, subsequent maintenance should be 
within the capacity of local bodies with the help of grants-in-aid. But my 
-private view is that we are not devoting enough attention to experiment 
and research aimed at economy. A certain amount of experimental work 
has been done locally, but theTe is room for much more to determine inter 
alia the most economical form of road crust for the different conditions 
prevailing in different parts; the properties of soils in relation to earth 
TOads; the possibilities of artificially treating or blending soils, and the 
possibilities of " pounded roads," "trackways" and other devices. Recent 
years have seen the start of a great development of our roads, and in the 
early future these necessary matters will, it is hoped, be taken in hand. 

Note.-A fuller description of the Punjab roads and of the system of 
·classification is given in the Punjab memorandum for the Royal Commission. 

QUESTIO!'I' 2O.-MARKETING.-In the Punjab memorandum for the Royal 
{)o.mmission I discussed marketing in relation to rural communications. 
My knowledge of this intricate subject does not enable me to diseuse in 
detail the technicalities of marketing; for this first hand knowledge is 
,necessary. Subject to this reservation I would reply:-

(0.) The facilities offered by the latest type of market town designed 
for the Nili Bar Colony, will it is believed be satisfactory. .As each 
new colony has been developed the defects apparent in the earlier 
mandia have been corrected; thus the later are probably the better. 
But, as far as I am a·ware, the ma,!'kets of the great canal oolonies, 
and, probably many others, are capable of offering satisfactory 

.1I1T. K. G. Mitchell. 
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facilities. The defects lie in ·bad approaches, and often in very bad 
roads and insanitary conditions within the town area. The improve
ment of the approaches hoo already been referred to : the improvement 
of small town administration is partly a. matter of fina.nce. Insanitary 
conditions, and the damage done by rats and so forth, not only 
militate against efficiency in the market as a market; but the town 
fails to be, as it should ·be, a model to the village. A possible general 
improvement would appear to .be the separation of grain stora.ge a.nd 
residences by the provision of rat proof grana.ries, but the existing 
arrangement is cheap. A more radical cha.nge by the introduction of 
elevators with the stand&Tdi.sation of grade, cleaning, and possilily 
with the eventual elimination of the cost of bags, should mean a 
better' price for Punjab wheat. But the question needs very careful 
consideration. 

(b) The system of marketing through the intermediary of the village 
bo.nia when the cultivator is debarred from direct m8lrketing by 
remediable cireumstanoes is unsatisfactory. Even now, and more 
&0 with projectsd railway developments, it is usual for the cultivator 
in the fertile plains to be within t.welve miles of his market town. 
Within this !radius he should, with rea.sonably good roSlds,be able to 
market direct. One of the aims of our road policy is to make this 
116 easy as possible. The very small 'holder will presumably have to 
fall back upon co-operative marketing. The improvement of roads. 
the impravement of cattle, and co-operation must all play their part 
in the elimination of superfluous operations and transactions. 

Oral Evidence. 

43,937. :J.'he Chairman: Mr. Mitchell, you are Secretary, Communications 
Board, PunjabP-Yes. 

43,938. We have your note of evidence which you have sent in to the 
Commission. Would you like to make a.ny statement at this stage in 
addition to what you have already sent in, or may we aSK you a few 
questions P-I have nothing to add to my written statement. 

43,939. You state on page 93 of the Punjab memorandum*: "It must 
be admitted that, at present, the production of ifruit, potatoes and other 
crops is seriously handicapped by ,bad and expensive transport." Is it 
because the particular districts in which those things are grown are badly 
served in the matter of ·roadsP-Yes. 

43,940. Is it part of your programme to put that rightP-As I have 
explained in the memorandum, we are at p!resent concentrating on the 
richer districts in the plains. 

43,941. From paragraph 34, page 105' of the memorandum* I judge that 
you think th~ opening for tramways is very limitsdP-Yes. 

43,942. Is a.ny experimental work being done in that direction P-Not at 
present, we are hoping that new !railways will fill the gaps; if not, we 
shall have to re-oonsider tramways. 

43,943. Do you expect motor transport to come in in the near future 
in the Punjab for carrying agricultural produce?-Not for cllll'rying 
agricultural produce, that is the ordinary bulk crops. 

43,944. The cultivator has his ,bullooks, and it would be no gain for 
him to pay a high rate while his bullocks are doing nothingP-Not onl! 
is that the case, but with his own transport he is free to market hi! 
produce whenever he wants to. 

43,945. Have you had any experime~ts o~ has any ~rm carried out 
experiments in track or half-track vehlcles m the PunJab P-No; but a 

*Memorandum prepared by the Punjab Government for the Commission (not 
printed). 
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proposal was submitted by a firm which was passed on to the North
·Western Railway authorities, who were, it was thought, ·best equipped 
to manage such all undertaking, especially all through booking would bo 
beneficial; but they have, I think, dropped it for the present. 

43,946. Through booking from the 'Village to the townP-In certain casa'!! 
thooe subsidiary services might lead to the creation of nllw markets off 
the railway and in that case this would be beneficial. 

43,947. On pages 111-112 you give the new classification of roads. 
Class I roads are a charge on provincial 'l'evenues; clMs II partly a chargo 
on the provincial revenues and partly on local funds. Can you tell us .• t 
all the total amount granted to local authorities in reliefP-In the current 
'year about 16 lakhs have been given, that ill to say 7 lakhs is relief in 
the matter of maintenance, and the rest is for development. 

43,948. Entirely in cla!13 II P-Yes . 

. 43,949. And then the .balance, class III, are entirely under. the District 
BoardIlP-Yes; a further Io,OOO miles (300 metalled) of class II roads will, 
by the next financial year, be removed from the charge of the District 
Boards, and placed in clalls 1. 

43,950. \Was there a serioUB deterioration of the roads as a result of 
their being handed over to the District BoardsP-Deterioration was gradual 
for one reason or another, ·but was aggravated and came to a head by 
the rise in priCeG and increase of motor traffic following the war. 

43,951. Has thiB change which you have itere described, according to 
which various roads have ·been charged on provincial !I'evenues, had the 
effect of taking away the rooponsibility for the roads altogether from 
-certain District Boards ?-No. 

43,952. They nave got quite enough to practice onP-Yes. 

43,953. That is an important consideration, and you do pay regard to 
the educational value derived by members of these Boardo'l by their having 
responsibility for roads?-Yes; not more than 25 per cent. of the mileage 
is in claSl~ 1. 

43,954. A good proportion of the commercial roads have passed from 
class II int() class I?~We do n()t expect a further transfer save in 
exceptional cases, for an()ther fifteen years .. We have now g()t 1,750 miles 
unmetalled in class I which we have Tenently taken over and with our 
present programme it will take about fifteen years to metal that mileage and 
put it in firs~la!13 order. 

43,955. iW ould certain roads in class III pass into class II ?-Possibly; 
as a matter of fact we will probably in conme of time remove the 
distinction 'between class [I and class III roads. It Ihas been suggested 
that the system of providing g!l'ants-in-aid for class II roads may lead to 
tho neglect of class III rOllidsand Government intend eventually 
to remove this distinction. The difficulty at present is that the records 
()f local bodies are faulty and it is difficult to obtain accurate figures 
for class III roads upon which to frame a programme showing what it will 
{'ost to extend grants-in-aid to all class II and class III roads. 

43,956. So far as the ordinary cultivator is concerned he would proba'bly 
derive m(}re benefit from a substantial improvement ill the condition of 
dass III roads than from any other step; for him these class III roads 
constitute the bottle-neck connecting the ·villages?-Ill a sense, yes; but 
classes I and II are the roads leading to markets upon wllich traffic 
COllcentrates; I might explain that class III roads are ill charge of 
District Boards, ,but village roads are the property of the village. 

MI'. K. G. lIlitchell. 
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43,115;. On page 2 of your note of evidence, in answer to our 
Question " (d), you say that the Communications Board has endeavoured 
to initiate a campaign by offering two-thirds grants-in-aid to any District 
Board which would produce a scheme of improvement in a chosen group· 
of villages. First of all, what is the Communications Board?-It is a 
Board composed of 12 officials and seven non-officials, the officials repre
senting all those Departments of Government which are likely to be 
interested in the development of communications. It is advisory with 
regard to the classification of roads and suggests railway extensions; it is 
also to a certain extent executive in that it has taken over the super
vision of class II roads and directly finances the improvement of road. 
communications other than class I. 

43,958. How are the non-official members chosen?-They are appointed 
by the Governor on the recommendation of the Minister for Agriculture, 
who is President of the Board. 

43,959. Has the Board any fund of its own ?-Yes, we get these 16 lakhs 
about which I have told you. 

43,960. Does the Board present a budget?-Yes, I submit a budget 
for the Board; certain proposals are approved of for the coming yeaI' 
and they are submitted in the usual way to the Government in the shape 
of a budget which the Public Works Deparlment incorporate in theil' own 
budget. 

43,961. In the matter of any particular offer that has been made, has 
any good followed?-<We have just completed something in that dil'ection. 
In Muzzafargarh, for village road improvements we offered 75 per cent., 
and I hal-e just received news that they have finished improving certain 
village roads aggregating 100 miles; we have also got a scheme in Sialkot 
District of about 40 miles which we expect to start very soon. In one 
or two cases the intention was to do this work, as part of, or with the
consolidation of holdings, but that has not matured. I do not know 
what has happened to these cases but I am inquiring. 

43,962. Have you anything to tell the Commission about the scheme for 
the development of agricultural railways?-That is a matter which Colonel 
Walton will prefer to explain, and I understand that he is appearing. 
before you as a witness, in which case all the information that is desired 
will be supplied by him. I can, however, give you an outline of the
scheme. 

43,963. It was suggested that you were the appropl'i'ate officer ?-As. 
I say, I can give you only the outlines, whereas Colonel Walton will -be able 
to give you fuller and more detailed particulars. 

43,964. Sil' Hlmry_Lawrence: Are there any tolls on roads in the Pro
vince?-Ye.s, en one road only, namely the Rawalpindi-Mnrree road. 

43,965. Have they ever been levied on any other roaa or roads?-I do 
not think so; there are certain tolls on boat bridges and ferries in one 
or two places; but the road which I have just mentioned is the only onG
I know of on which a toll is levied. For the eighteen years that I have been 
in this Province I have never heard of any case other than that. 

43,966. Has the policy of developing your roads by instituting tolls been 
considered and rejected ?-I could not say that it has been considered very 
seriously; it was considered prima facie and rejected; at least we havll 
never got to the point where we considered that it was worth while laying 
any such proposals even before the Communications Board for discussion, 
bpcause it was felt that the agriculturist who is the chief taxpayer is the 
chief user of the road and there is no particular object in imposing a 
separate cess. 
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43,967. You recognise that the construction and improvement of roads 
m England was originally based on the toll syetem?-Yes. 

43,968. And that that system applies in various other provinces in India? 
-I am not aware of that. 

43,969. Sir Thoma., Middleton: We !have had a good deal of evidence as 
to the deplorable condition of village roads. Do you think it would be 
possible by any scheme to get villagers to combine to improve their own 
roads?-Under the Punjab Village Panchayats' Act it is one of the duties 
of the village panchayats. to look after village roads, but so far I do not 
think it can 'be said that they are functioning in that respect at all. 

43,970. I understand the difficulty is that the repairing of roads is a 
matter for the village menials and that the cultivators wi!ll not themselves 
combine to do repair workP-Possibly so, but I do not know. 

43,971. Sir James MOJCKen1l.a: You are an officer of the Public Works 
Department ?-Yes. 

43,972. What are your duties as Secretary of the Board? Do you 
exercise the power of inspection?-Yes j under the rules as they stand I 
am . the officer who is to give technical sanction to all road and bridging 
projects of District Boards in respect of class II and class III roads. 

43,973. Are any members of the Board elected by the Legislative Council 
or are they all nominated ?-They are all nominated. 

43,974. What is the position with .reference to finance? When a work 
is passed by the Communications Board, is that the end of it, subject to 
finance ,being available ?-The position is this. Once a road is, on our 
recommendation taken by Government into class I, Government, in the 
Public Works Department, budgets for funds; the execution of the class I 
programme is entirely in the hands of the Government in the Public Works 
Department though the Communications Board may be consulted about it, 
or tender advioe sponte sua with respect to other roads we frame our 
budget and allot grants. I am responsible for the proper execution of the 
work carried out by local bodies with these grants. 

43,975. Professor Gangulee: Are District Boards represented on your 
Communications Borrd?-Yesj I oould not give you the exact figures, but 
it includes several members and one or two of the Vice-Chairmen of t!he 
Distrirt Boards. 

43,976. I see thwt the District Boards of your Province have lately raised 
their local rates; are they spending more money on roads than they used 
toP-Yes. 

43,977. You refer to village panchayats. Have the village panchayats 
necessary funds for looking after village roads?-I understand they have 
power to raise funds, which they do not exercise. • 

43,978. They can raise a local cess?-Yes. 
43,979. You do not know whether they utilise that provision in the Act 

or not?-I gather that they do not. 
43,980. Mr. Calvert: You point out there is need for more experimental 

·work. Are you now carrying out certain experiments?-Not now. 
48,981. Have you any funds to carryon these experiments?-There is 

a difference of opinion. I hold that experiments should be rather cen
traJ.ised at the headquarters of the G<lvernment j the other view is thai 
experiments should be left very largely to the Execu~ive Engineers and 
people in the districts and that view at present prevalls.· 

43982. Have you worked out the relative costs of transport on metalled 
and ~mmetalled roads to show that metalled roads are really eoonomic?-No. 

Mr. K. G. Mitchell. 
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43,983. Could you tell us what happened to tire scheme in Sholapur Di8-
trict for raising a loan to meet all the permanent expenditure on certain 
road improvementsP-1 cannot give you the exact figures, ,but I think 
it involved an expenditure of 7* lakhs of which 25 per cent. is given by 
us as grant,.in-aid, 25 per cent. in the fopm of loan, q.nd 50 per cent. is found 
.by the District Board from its own resources. 

43,984. Was that loan sanctioned P-Yes; the work is in progress. 
43,985. In reply to Sir Henry Lawrence did you say that there were 

tolls on any bridge in the Punjab nowP-The custom prevails on boat 
bridges in certain parts, for instance on the Beasin Kangra and the Jhelum 

.at Khurhab. 
43,986. But not on permanent bridgesP-No. 

(The witn·ess withd1"ew.) 

The Commusion then adjourned til! 10 a.m. on Friday, 4th March, 1927. 
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Friday, March 4th, 1927. 

LAHORE. 

PRESENT: 
THE MARQUESS OF LINLITHGOW, D.L. (Chairman). 

Sir HENRY STAVE LEY LAWRENCE, 
K.C.S.I., I.C.S. 

Sir THOMAS MIDDLETON, K.B.E., 
C.B. 

Rai Bahadllr SIR GANG'A RAM, KT., 
C.LE., M.V.O. 

Sir JAMES l\IACKENNA, KT., C.I.E.,. 
I.C.S. 

Mr. H. CALVERT, C.LE., LC.S. 
Professor N. GANGULEE 
Mr. B. S. KAMAT. 

Mr. C. A. BARlION, C.S.I., C.I.E., C.V.D., I.C.S. } C t IlII b 
Mr. W. ROBERtS, B.Sc. .o-op ec elll ers. 

Mr. J. A. MADAN, I.C.S. } Joillt Secretaries. 
Mr. F. 'V. H. SMITH. 

Lt. Col. W. C. H. FORSTER, M.B., D.P.H., I.M.S., 
Director of Public Health, Punjab. 

Repnes to the Questionnaire. 

QUESTION 25.-WELFARE OF RURAL POPULATloN.-la) The Punjab with 
monotonous regularity heads the list of provincial mortalities, this unhappy 
position being due to the incidence in epidemic form of preventable diseases 
of which the more important are plague, malaria, smallpox and relapsing 
fever. The problem of improving the pmvincial mortality rate is, therefore, 
a problem of prevElllting ~uch diseases and consequently resolves itself intO' 
a consideration of general sanitation. '1'he population being in the propor
tion of 90 per cent. rural to 10 per cent. urban, it follows that substantial 
improvement in the provincial death-rate will only be effected by substan
tial improvement in ,rural sanitation. The term "rural sanitation" re
quires some form of conventional definition, but in the present instance, 
instead of attempting a comprehensive definition, it will bE' conveniE'nt to 
consider from the remedial point of view nmtly, the general machinery 
external to the district for dealing with sanitary problems and seCondly" 
the machinery within the district itself. 

MAOHINERY EXTERNAL TO THill DISTRIOT. 

(1) Public Health is at least as important as EJucationand the Director' 
of Public Health should oce-upy the same position in relation to the 1\linistE'r 
amI the Governor as the Director of Public Instruction. The Director of 
Public Instrnction is officiallv Under-Secretarv to the Minister and in 
oollsequen("() duals directly with the Minister, has a weekly interview with 
the Governor, and all files affecting his department pass through his hands. 

With the Publio Health Department the position is otherwise. The
Director of Public HeaJth prepares schemes for the improvement of the
Public Health, submits them to a lay Secretary, and that is the end of the 
matter for the time being. He may be called in for a verbal consultation 
with the Minister, but he dOO6 not see, the file, takes no active part in the
discussion which ensues on his proposal, and may only SE.'e the Minister or 
Governor by Tequest. In due course 11e receivC8 an intimation to the effect 
that the proposal hilS been accepted or rejected. This system, which exe-Judes. 



511 

-expert knowledge of Public Health problems from Government discussions 
anrl which ensures that the Public Health shall always be at' the mercy of 

-chance criticism by lay men has been strongly inveighed against by the 
British l\Iedical Association. The matter was represented to the Secretary 
of State who sympathetically undertook to press on the Indian administra
tions the advisability of reform in this respect, but so far as the Punjab 
is concerned the position is worse than it was nine years ago. 

(2) All officers of the Indian Oivil Service at the commencement of their 
service in India are given a preliminary training in such aspects of their 
work as civil administration, legal procedure, revenue, etc., but they are 
not given an elementM"y training in Public Health administration. I can. 
sider that every Indian Civil Service offie'er should be given a preliminary 

·training which would provide him with a working knowledge of Public 
Health administration and its vital importance to the community as a 
whole. It is no I'e flection on an Indian Civil Service officer to say that he 
starts his career with no knowledge of Public Health administration or its 
importance, and it would ibe no reflection on him to give him a training 
which would enhance ibis value as an Admini~tmtor. The fate of a district 
in matters sanitary is very largely in the hands of the Deputy Commissioner 
who can hardly be expected to display enthusiasm for a subject which he 
does not understand and which his official training has led him to believe 
is of minor importance and not worth much of his time and energy. I 
have reason to believe that the proposal would be acceptable to the Indian 
Oi,·il Service and I know it would greatly raise the standard of attention 
.accorded to rural sanitation. 

(3) Finance.-Apart from certain obligations accepted in toto as a pro· 
vincial charge, Public Health measures in the rural areas are financed 
partly from th .. income of the District Board and partly. by grants.in.aid 
irom provincial revenues. Direct taxation being 'as unpopular with the 
Oriental races as it is with the Latin the principle of unlimited rating is 
not accepted. For its income the District Board is dependent on a rate 
which is limited to a maximum at present not exceeding one.eighth of the 
aHiEflsed rateable valne of the area within its jurisdiction. As the assessment 
is only reViewed at considerable intervals-thirty years or so-and as most 
District Board~ have arrived at the maximum leviable rate it may he taken 
for all practical purposes that the income of the District Boa~d is fixed 
and inelastic. Consequently there is a general scramble for money amongst 
the spending departments of the Board and, human nature being what it is, 
.(lnly those projects which command the support of influential members secure 
adequate finane'ial pro\·ision. Until recently Public Health was not repre. 
sented on the District Boards and at the time of writing, alt.hough this will 
be remedied in the coming financial year, it is represented on less than 12 
out of the 29 Boards. The chances c¥ Public Health receiving adequate 
financial provision can be gauged accordingly. Public Health is in fact 
grossly neglected and such areas within a district as receive special treat. 
ment usually do so in consequence of the accident of association with some 
influential member of the Board. It mav be taken as axiomatic that whilst 
-every District Board will cheerfully anmir bankruptcy on account of schools 
no District Board is willing to spend the smallest moiety of its income on 
Public Health projeds which do not offer !lOme personal advantage to 
individual members of the Board. The sun.joined table shows how Public 
'Health is treated financially in the case of one of the roost prosperous and 
a~vanC'ed districts. With regard to the actual expenditure it will be note~ 
-that although this district was affiicted with an epidemic of plague respons]· 
ble for over 400 deaths weekly, and also with a coincident epidemic of. small. 
pox, the total expenditure on Public Health for a rural population of 
£9S,609, was under £1,300. 
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STATEMENT SHOWING EXPENDITURE ON PUBLIC HEALTH, WITH PERCENT.~G1r 
TO TOTAL INCOME; BY _THE DISTRICT BOARD, LYALLPUR, FOR QUINQUENI'o"IUM, 
1921-22 TO 1925-26. 

- Year. 

1921-22 
1922-23 
1923-24 
1924-2{) 
1925-26 

I 
Total income ofl Expenditure onl 

the Board. Public Health . 
. --_··_···---1 

Rs. 
12,00,929 ! 
10,83,086 
11,93,678 
11,50,134 
14,14,104 

Rs. 
11,107 
9,484 
8,237 

16,843 
17,551 

Percentage. J. Re~ark~. 

0'924 
0'875 
0'690 
1'46 
1'24 

---------- -------'-------'------'----

Although the Province is always on the verge of an epidemic, financial 
provision for a;nti-epidemic measures, unless the Deputy Commissioner is 
insistent, is always hopelessly inadequate. When an epidemic disease breaks 
out the District Board as a general rule does nothing on the plea that it 
has practically no funds-whioh is true in the sense that it :nas made' no 
provision for the contingency-and that if it did spend the little money 
budgetted for anti-epidemic measures on this particular outbreak there 
would be no money left for the next outbreak of epidemic disease--e. form 
of sophistry which appears to carry great weight. Government provides a 
certain sum of money in the Public Health budget for the purpose of assist
ing District Boa;rds in combating outbreaks of epidemic disease by means 
of grant-in-aid, but a grant-in-aid is only supposed to be given when the 
District Board has exhausted its own budget provision for anti-epidemic 
measures and consequently a difficult position arises. In practice the 
Director of Public Health, anxious to get something done, offers the District 
Board a lump sum grant and this may be accepted. Not infrequently, 
however. the District Board, possi'bly in the hope of avoiding inconvenient 
enquiries into its budget provision, may stultify the whole scheme by post
poning consideration of the matter" until the next meeting." As meetings 
only take place at monthly intervals, by this system of procrastination con
sideration of 1he subject can hI' postponed until the epidemic has either 
died out, at a cost in human life which never disturbs the District Board, 
or assumed dimensions whioh make fUTther procrastination impossible. 

There is another aspect of this financial question which requires con
sideration. The Public Health Department periodically submits to G<>vern
ment schemes having for their object the creation of a permanent pre,·entive 
organisation for rural circles but such schemes are adversely criticised 
on tha ground that they do not reveal any pro rata effort on the part of 
the District Boards. As District Boards will not make such effort, and as 
the Public Health Department cannot compel them to do so, the general 
result is ba.d for the Punjabi peasant who contributes ibis quota to the 
highest provincial mortality in India. 

My remedy for his state of affairs is as follows:-
(i) After proper enquiry G<>vernment, in the case of each district, s40uld 

fix roT a term of years, either in form of a percentage of total income 01' a. 
definitely named sum, the budget provision the District Board must make in 
respect of Public Health. 

The budget of the District Board being subject to approval by the Com
missioner of the Division. this change could be effected by executive order. 

(:ii) Government should take to itself the power of imposing, and if neces
sary collecting and expl'nding on behalf of the District Board, a special 

Lt.-Col. TV. C. H. Forster. 
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rate for Public Health purposes over and a,bove the fixed maximum not 
exceeding 1/32nd of the assessed ratealble value of the area controlled by 
the District Board. 
. Once the District Board is definitely given to understand that human 
life is of value, that it will no longer be allowed to assess human life at its 
own valuation, a.nd that if it does not concenllrate on improving t'he Public 
Health the area as a whole will be liaible to excess rating, there will be a 
marked improvement in the present state of affairs. On the other hand 
once Government has definitely decided what must be the local contribution 
towarde public health measures it wHl 00 in a position to decide the extent 
to which it should supplement that effort from Provincial revenues. 

(4) Law.-Legislation representing tne combined effort of a community 
brought to bear on a particular question, and combined effort being the 
strongest weapon civilisation has furnished, if; is but natural that preventive 
medicine, which is concerned to regulate individual and group action in 
the interest of the communal whole, should derive its authority from 
legislation. 

Quite apart from any question of new statutes I am strongly of opinion 
that in the interests of the rural population our existing public health 
legislation requires to be put on a different basis. To make the point clear 
it will be necessary to give an outline sketch of the existing administrative 
areas of the Province. 

The unit is the district, analogous to the English County, the Province 
being divided up into 29 Districts. '.rhe District is sub-divided into tehsils, 
a tehsil being analogous to an English Rural District, and the tehsil is 
further sub-divided into zails, the zail being analogous to the English parish. 

In a district there may be any or all of the following classes of urban 
areas :-

First Class Municipality analogous to the English County Borough. 
Second Class Municipality analogous to the English Municipal 

Borough. 
Notified Area, Small Town, analogou& to the English Urban District. 

Stated in tabular form the comparison with. England is as follows:-

Punjab. 
The District 

Urban Areas. 
First Class Municipality 
Second Class Municipality ... 
Notified Area ... 
Small Town 

The Tehsi! 
The Zail 

. .. } 
Rural Areas. 

England. 
The County. 

County Borough. 
Municipal Borough. 

Urban District. 

The Rural District. 
The Parish. 

English Public Health legislation, which in principle if not in substance 
stands 88 a moael, is on the following principle.-It laYlS down what shall 
or shall not be done in regard to major sanitary matters and then for 
each administrative area nominates a local authority termed "a Sanitary 
Authority" responsible for the execution of the law within its area. Thus, 
if an act is defined by English Public Health legislation as constituting 
a nuisance, then that act is a nuisance throughout the whole country and 
it is the duty of the local sanitary authorities to abate such nuisancFls 
within their areas. 

62160 R 
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Punjab Public Health legislation, and all public health legislation in 
India known to me, is on a totally different principle. It first defines an 
area and then in 'regard to major sanitary matters lays down what shall 
or shall not be done in that area. Further the public health provisions 
of the various Acts differ greatly for different clwsses of areas, and large 
areas are practically untouched by public health legislation. Thus nuisances 
are only legislated for within municipal limits and legally speaking it is 
impossible to oommit a nuisance in any area to which the Municipal Act 
does not apply. Similarly failure to notify a listed infectious disease is 
an offence within municipal limits and not an offence outside such limits. 
This illogical and extremely inefficient system of legislation has led to a 
series of Acts, each of which is designed to take -in some of the area 
previously untouched and to make some sort of provision for public health 
within it. Thus in addition to the public health provisions of the Municipal 
Act we have the public health provisions of the District Board's Act, Small 
Town's Act and the Panchayat's Act, and in other Provinces there IS even 
legislation to deal with individual villages. 

What is required and urgently required is a consolidating Public Health 
Act on the lines of the English Act of 1875 which will regulate major 
sanitary matters for the Province as a whole and constitute local Sanitary 
Authorities for the existing administrative areas. If this be done, ana 
sooner or later it must be done, it will at once become evident that in the 
rural areas there is a. large gap which must be filled by the creation of 
an entirely new loca.l Sanitary Authority for the tehsil. Repeating the 
comparison with England I state the local Sanitary Authorities for the 
existing administrative areas:-

Punjab. England. 

District-District Board County-County Council. 

Urban Areas. 

1st Class Munici-l The county} The Urban County 
pality. The Municipal Borough. Council, 

2nd Class Munici- Committee. The Municipal or 
pality. Borough. TheBoroughCouncil. 

The Notified Area TheNoti6.edArea TheUrbanAreas The Urban District 
Small Town. or Small Town Council. 

Committee. 

Rural Areas. 

The Tehsil-Nil ... The Rural District 

The Zail-N il ... The Parish 

The Rural District 
Council. 

The Parish Council. 

I would strongly urge the creation of T~hsil Boards or committees, the 
title is immaterial, exercising functions analogous to those of the -English 
Rural District Councils and related to the District Board as the English 
Rural District Council is related to the Oounty Council. The present system 
whereby the District Board functions as the Executive Sanitary Authority 
for all the rural circles of the district operates to the disadvantage of those 
circles the unit being many times too large both from the point of view 
of are~ and population. Take, for example, the district of Ferozepore with 
an area of 4 286 square miles and a population in the rural circles of 986,423-
It is absurd to suggest that any Board can function effici.ently, 86 an 
Executive Sanitary Authority for such an area and populatlOn. In the 
circumstances it is not surprising that rural sanitation as a whole is grossly 
neglected. and that if !l'ny rural circ~e ~ favo.ured with spe~ial tre~tment, 
it owes it to the aCCident of aSSOCldlOn \nth some partICular mterest 

Lt.-Ooz. W. O. H. Forster. 
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commanding influence in the Board. Tensi,l Boards, if properly constituted, 
would ensure equal treatment for all the rural circles of the district, and 
as the t6nsil is recognised as a necessary administrative area for the purpose 
of general administration, there is no reason why it should not be recognised 
as a necessary administrative area for efficient public health administration. 
I would not, however, go below the tensil. English administration ha~ 
found little use for the Parish Council and a corresponding institution in 
the Punjab would serve no useful purpose. 

In addition to consolidating public health legislation on the line suggested 
I would press for inclusion of the principle that in matters of gra.ve 
importance, where the Executive Medical Officer of Health is unable to 
obtain satisfaction from his local Sanitary Authority, the onus of deciding 
for or against remedial action, and of compelling the local Sanitary Authority 
to take such action when necessary, should be on the Ministry of Health. 
This principle is merely an application of the general principle that it is 
the duty of a Government to govern. Local Government ilt an arrange
ment for administrative efficiency conceived in the interests of the general 
public, which interests the supreme Government is concerned to guard, but 
in setting up Local AuthoritIes and delegating to them certain powers the 
supreme Government does not and cannot part with its right and duty to 
compel a recalcitrant Local Authority to do whst is necessary in the 
interests of the public, or in alternative act for it. 

Existing public health legislation in the Punjab belongs to the Pre-Reform 
era and is designed ilnter alia for the express purpose of enabling Govern
ment to disavow all responsibility for action or inaction in regard _to matters 
sanitary. In the case of the Municipal Act, which is the type Act, th", 
onus of action to remedy matters which the local Sanitary Authority refusea 
to remedy is thrown on the Commissioner and the .Deputy ·Commissioner, 
whose action in turn is subject to review by Government-an ideal method 
of securing inaction. Public Health, however, is' now a transferred subject 
controlled by a Minister directly answerable to the Legislative Council, 
with a strong advisory personnel at his service, and the responsibility for 
action or inaction should be his. The general public through its elected 
representatives should be in a position to know definitely who is reSi>onsible 
for action or inaction and to decide its attitude accordingly.' 

Acceptance of this principle, which is recognised in English. legislation, 
would greatly strengthen the positiorr of the Minister, by removing to the 
purely legal sphere matters which, if relegated as at present to semi-cabinet 
decision, might be kept pending indefinitely. 

DISTRIOT MAOHINERY. 

For' the suppression of outbreaks of epidemic diseases, the following 
agencies are necessary:-

(1) A reporting agency which can be relied on to give prompt 
information of the occurrence of epidemic diseases. 

(2) A skilled agency for the application of appropriate anti-epidemic 
measures. 

The district machinery is seriously in defect in respect of both 
agencies. 

(1) The existing reporting agency is a village official who is supposed to 
report to the nearest police post, and in certain specified cases, as, for 
example, cholera, simultaneously to the nearest dispensary. Even if this 
arrangement were scrupulously observed by the village officials, it would be 
unsatisfactory from the point of view of the District Public Health agency 
because of the great delay involved. Police posts are few and far between 
-there are only 418 in the whole Province-and in large tracts of country 
dispensaries are fewer still. Excluding the case when the dispensary is 
informed, invaluable time is lost whilst the information is being conveyed 
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from the village t() the police p~t and thence to the Districh Public Health 
agency. Even wh~n the dispensary is informed the result may be very 
unsatisfactory, as will be explained later. 

In practice, however the arrangement is seldom ()beerved by the village 
officials, and I will quote two recent examples to show what ordinarily 
happens. 

Last year an outbreak of cholera occurred in a village in the Northern 
Punjab. The outbreak was n()t reported by the village officials, but eventu
ally rumours reached the p()lice post that something was wrong .and 
the information was passed on to the nearest dispensary and to the District 
Medical Officer of Health. By that time so many deaths had occurred 
that the inhabitants had begun to fly from the village. The outbreak was 
suppressed in a few days by the District Public Health Department, but 
in the meantime the. fugitives, carrying infection with them, had started 
a series ()f secondary outbreaks all up the line. Cholera is comparatively 
easy t() deal with, and if the outbreak had been reported at once it could 
have been suppressed very quickly; there would certainly have been no 
secondary epidemics. 

Again, in the case of plague, villages infected after the 15th April are 
listed for special treatment during the off-season-August to October-for 
the purpose of preventing recrudescence. Last year a specia1 staff was 
employed in the Ambala Division-the worst infected area-to ensure 
thorough applicati()n of these off-season measures, but in spite of rewards 
for information, payment for special messengers, etc., it was found by the 
end of October that a number of the villages in which plague occurred had 
been infected after the 15th April but had not been listed f()r special 
treatment because the villages had not reported the infection. 

Without prompt information, a public health agency is powerless to deal 
with epidemio diseases, and it is obvious that the present system in the 
rural circles requires overhauling. Whatever system be adopted, it must 
be recognised that the primary reporting agenoy must always be the village 
offioial. The question is-to whom should he report? Reporting to police 
stations is unpopular, and the alterna,tive of repor~ing to revenue patwaris 
has been tried and found wanting. I am of opinion that the remedy is to be 
found in the village sohoolmaster for the following reas()ns:-

(a) 8choo18 greatly exceed in number any other olass of possible 
rep()rting station, and their number is rapidly increasing. In the 
Karnal District, for example,. in a year or two the number of scho()ls 
will be ten times as great as the number of patwwri circles and forty 
times as great as the number of police posts. 

(b) The village' schooJmaster is in a position to know sooner and 
better than anyone else what is happening in the villages from which 
his pupils are drawn. 

(c) 'l.'he village schoolmaster runs the rural post offioe and knows the 
best and quickest route by whioh information oan be transmitted. 

(d) By oo-operation with the Eduoation Department schoolmasters 
receive an elementary training in hygiene and sanitation, and so, in 
addition to acting as a reporting agency, they could render first aid in 
dealing with epidemic diseases pending the arrival of the skilled agency. 

This soheme has been discussed informally with the Education Depart
ment, and it is understood that no objection would be raised to it. 

(2) The question of the skilled agenoy for the applioation of anti-epidemio 
measures being of vital importance to the rural population, indeed the 
possi'bility of reduoing the provincial mortality to rea60nable dimensions is 
very largely dependent on the handling of this matter, I shall deal with 
it at some length. . 

Leaving out of consideration constructive works undertaken by engineers 
and architects, the Publio Health work of a country is done by the general 

Lt.-Col. W. O. U. Forster. 
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body of Medical Practitioners, the superior control of whom is secured by 
legislation and executed by a small body of specially trained executive 
ollicers known as Medical Officers of Health. The General Practitioner, by 
means of the death certificate, which stateathe cause of death, provides the 
basal data for all measures of Public Health; he reports the occurrence of 
infectious disease to the authority responsible for dealing with the wider 
issues of such cases and at once hilllBelf takes the necessary steps to 

.prevent any further spread of such disease; in the case of insanitary co!!di
tions requiring remedial constructive works he is usually the person who 
draws attention to them; he cDmplies with all requests or instructions trans
mitted to him by the various Public Health ageicies; and generally speak
ing he works up to the great principle that the primary object of medical 
science is the prevention of sickness and mortality. 

The degree of efficiency with which such Public Health service is rendered 
will depend in the first instance on .the way in which the General Prac
titionerate is spaced over the cDuntry. If, for example, the rural areas are 
devoid Df Medical Practitioners, no Public Health service will be rendered 
in thDSe areas. In all advanced countries the :raecessity for such service in 
the rural areas is accepted, and in order to permanently secure such service 
the country is paroelled out into workable areas, for the service of each 
of which a General Practitioner is given a subsidy from public funds 
sufficient to secure him a livelihDod. In this way a minimum medical 
service fDr the rural areas is secured, and in countries where 1;ne rural 
areas can support additional independent practitioners still greater service 
is secured. 

The service which the subsidised practitioner must render in return for 
the subsidy varies in different countries, but, generally speaking, in addition 
to such service as every Medical Practitioner is required by law to give-
certifying the cause of death,reporting infectiDus disease and dealing with 
it, etc.-he must give free medical service to the poor and perform certain 
specified Public Health duties, such as vaccinatiDn. 

This is the system in vogue in England, and as England possesses the 
highest trained Medical Practitionerate in the world closely dotted all over 
the country, the degree of Public Health service she receives is correspond
ingly high and properly reflected in her death rate. In recent years the 
number of medical men and women employed exclusively on Public Health 
duties and paid from public funds in England has greatly increased, but 
this does not affect the general argument. In the Punjab, hDwever, the 
General Medical Practitioner is unknown in the rural circles, which in 
consequence are deprived of the public' health service ordinarily rendered 
by such practitioner. As the rural circles do not offer the necessary induce
ment in the way of priva.te practice to attract medical practitioners, the 
Public Health Department, after the great influoll.'lla epidemic of 1918, 
put up a scheme to remedy the deficiency. The scheme aimed at providing 
a General Medical Practitioner for every 100 square miles of rural territory 
who would receive a subsidy from public funds sufficient to secure appli
cants, and in return would be under obligation to render certain specified 
services within his area. These obligatory services included:-

(1) Free medical service, including medicines for the poor. 
(2) Medical attendance on specified District and Government servants. 
(3 All public health duties within his area, such as vaccination, 

plagu,! inoculatiDn, anti-epidemic measures, etc. 
He was to tour his area, visiting the villages in it at prescribed intervals, 

to comply with the instructions of the District ·Medical Officer of Health, 
and to supervise the work of any special public health staff drafted into 
his area. This subsidised practitioner was to be the servant of the District 
Board, which would receive a grant from provincial revenues towards the 
subsidy. 
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This scheme, which could have provided the rural circles with a Medical 
Practitionerate under obli~ation to perform efficient public health duties, 
was approved by the Samtary Board, but has finally taken shape in a 
form w~ich completely defea.ts th? objec~ of the scheme. In consequence of 
the belIef 110 strongly held In thlll ProvInce that treatment is better than 
prevention! and tha~ tr.eatment ca!l only be adequately secured by means 
of a h06pltal orgamsatlOn, what IS actually beina" done is to provide a 
Pc:tty hospital with. one Med~cal Officer in charg'; for every 100 square 
mIles of r~al terrlt01J:'. ThIS system, pushed to its logical conclusion, 
would requIre the establIshment of a hospital in every village and in several 
parts of very large villages. 

Ho~pital organisation is a thing unto itself, but, quite apart from any 
questIOn of the v:a!ue of treatment, a hospital organisation can never replace 
a General PractltlOner~te, because, by th.e nature of. the case, the patient 
must co~e to the hospItal, as the essentIal staff, bemg required for duty 
~t a.ny time within the hospital, are tied to it. The inability of this organ
IsatIOn to serve the needs of the rural areas was fully demonstrated in 
the course of the plague t1pidemic of 1926 and in consequence has been 
strongly disapproved by the District Boards. What actually happened was 
this. With plague raging in the villages of the Ambala Division and the 
people dying like flies, the District authorities naturally assumed that the 
Medical Officers in charge of these new rural dispensaries, as they are 
called, would be available for field work against plague. In this, however, 
they were wrong. These dispensaries being petty hospitals with beds the 
Medical Officer in charge of each was quite correctly under orders not 
to leave his hospital except on the gravest emergency, and that he must 
be constantly on duty for specified periods during the forenoon and after
noon. In fact, so far as the dispensaries were concerned, if plague cases 
were brought to them, or people desiring inoculation were brought to 
them, they could function, but the Medioal Officers could not leave the 
dispensary to attend to plague cases, inoculate against plague, or do any 
of the essential field plague work. In one district the authorities took 
the extreme step of peremptorily shutting up these dispensaries and turning 
the staff out to work where they were really required, but in other districts 
it. was necessary to put down a duplicate medical staff to do the work 
which would have been done by the Medical Officers in oliarge of rural 
dispensaries had they been appointed under the terms of the original 
scheme. In consequence it is not surprising that! four of the five District 
Boards of the Ambala Division have passed resolutions calling on Govern
ment to revert to the original scheme, and their example is being followed 
by other District ,Boards elsewhere in the Province which had similar 
experience. If this system of endeavouring to meet the requirements of 
the rural areas by means of petty hospitals is persisted in, then it is 
obvious that a duplicate staff must be put down to carry out the duties 
which only a Medical Practitioner, free to move about as necessary, can 
perform-which would mean the separation of therapeutic and preventive 
work down to the very last point, namely the practitioner. No country 
could afford such an expensive and inefficient system, and therefore, until 
it is recognised that hospital must be limited to the service of the needs 
of the General Practitioner and that such Pra.ctitioner combines in himself 
and provides practically all the preventive and therapeutic service of a 
country, the prospect for the Punjabi pe~ant is extreJ:?ely. gloomy. .T.he 
position could be remedied to meet the WIS~es of the Dlstrl~t AuthOritIes 
and the requirements of t·he rural are~ Wlt~OUt any addihon~l ~xpense 
whatever and withont in any way clashmg WIth the general prmClples. of 
administration. All that is required is to con~ert the petty h?splt~l 
buildings into a suitable dwelling place for the MedICal. Officer, prescribe hIS 
duties as laid down in the original scheme, and gIve th~ Government 
grant towards the subsidy from the Public Health budget mstead of the 
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Medical budget. If this be done then- the rural areas will have dotted 
over them at convenient intervals medical men to whom the village school
master can report, whom the District Medical Officer of Health can rely 
.on for a.1l the essential Public Health services, and who will give the sick 
treatment in no way inferior to that which they receive under the petty 
hospital scheme. Further, if my proposal as to the Tehsi! Boards be 
~op~, one of these ~edical Officers, as in the case of the English Rural 
Dlstrlcts, would functlOn as deputy Health Officer for the tehsil under 
the District Medical Officer of Health. 

. Before !eaving this subject it is necessary to expose some of the fallacies 
mberent m the assumption that a l'ural hospital organisation could ever 
materially affect the death rate of the Province. 

First in the case of plague. For the 24 years 1901 to 1924 the total 
number of deaths from plague in the Punjab was, in round numbers, 
3,000,000, the average annual number being 125,000. '.Dhe case mortality 
for untreated cases of plllgue in the Province is generally estimated at 
70 per cent., which means in round numbers there were 4,300,000 cases of 
plague during the test period. Up-to-date no method of treating plague 
which is capable of appreciably affecting the case mortality has been dis
covered, but to give the hospitals every advantage we will assume that 
.hospital treatment could reduce the case mortality to 65 per cent. If, 
therefore, a hospital organisation capable of treating everyone of the 
4,300,000 cases had been in existence there would still have been a total 
death roll of 2,795,000, equal to an annual death roll of 116,000 as against 
125,000-a saving of 9,000 lives per annum, which total woUld only affect 
the provincial-rate by a decimal point. The hospital organisation for such 
a purpose would mean the establishment of very large hospitals in a very 
large percentage of the number 'of villages in the Province, which is not 
a practioal possibility. On the other hand we know from experienoo that 
a General Medical Practitionerate of moderate dimensions carrying out 
anti-plague measures could have greatly reduced the incidence of plague and 
jn this way have materially affected the death rate. 

Secondly, malaria. The acute malaria season is practically limited to 
three months, and although treatment is notoriously efficient in the case 
of malaria yet, as in the' case of plague, in order to treat anything like 
the number of affected persons large hospitals would be required in most 
of the villages. At present, as the result of this hospital system, the 
District Authorities are driven to employing all and sundry-vaccinators, 
sanitary inspectors, revenue officials, private persons--for the distributian 
of quinine to the sick. 

Thirdly, relapsing fever. Here again treatment is notoriou~ly most 
efficient but unless large hospitals are established in the villages- of the 
infected areas the only method of bringing treatment to them is hy means 
of an itinerating -Medical Officer, that is to say, by one who is in the 
position of the ordinary General Practitioner. 

As a corollary to the substitution of General Practitioners for petty 
hospitals, I am strongly of opinion that the existing so-called travelling 
dispensaries should be put under the District Medical O~cer of. Hea~th, 
as they are in the United Provinces, for example, to functlon as hls flymg 
squad in periods of epidemic stress. I also strongly advocate the employ
ment of at least one sanitary inspector per district. 

In conclusion I may say that in putting forward these suggestions I have 
confined myself' as far as possible to general principles. The~e ~re many 
points of detail which oould be mentioned, but once general prlDClples have 
been settled, the deta\ls will not present any great difficulty. 

62160 R 1 
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Oral Examin·ation. 

43,987. The Chuwma1l,: Lt.-Col. Forster, you are Director of Public Health 
in the Punjab?-Yeli: 

43,988. 'We have a. note of your evidence. Would you like to add any
thing to that at this stageP-No. 

43,989. I gather you are very anxious, if possible to obtain direct access 
to the MinisterP-Yes, and the Governor. ' 

.43,990. You say the position in this respect is worse now than it was 
-mne years agoP-Yes. 

43,991. That is, in pre-Reform daysP-The Reforms have not affected 
the position; it steadily improved during the early years of the Reform 
period. It is only oomparatively recently that this difficulty has occurred. 

43,992. To what is the deterioration due?-I do not know. The position 
now is that the Director of Public Health does not see the files affecting 
his department, whereas before he did. 

43,993. You are anxious that officers of the Indian Civ,il Service should 
be given a preliminary training at the commencement of their service 
in India in that side of their responsibilities in which you are interested. 
It is the case, is it not, that some training is now given to probationers?
All the training that I know of is an occasional lecture given by some 
exponent of public health in England. Some of them have written to 
me to ask for some elementary details that might usefully be assimilated. 

43,994. How mu~h time would be required to give these officers adequate 
instruction ?--One month would be sufficient. 

43,995. You are not satisfied with thE\ way in whioh local authorities 
are discharging their duties in the matter of healthP-That is 110. 

43,996. On page 512 of your note you suggest that after proper inquiry 
Government in the case of eaeh district should fix for a term of years, 
either in the form of a percentage of total income or a definitely named 
suni, the budget provision whioh the District Board must make in respect 
of public health. Do you think that action of that sort would be in accord 
with the spirit of the oonstitutionP-Certainly. 

43,007. You do not regard these District Boards as entirely autonomous 
bodies within their own Province ?~By no means. 

43,008. lDo you see any signs of an :improved outlook in this respect on 
the part of members of District Boarde?-Very little. I have noticed, how
ever, that District Boards in districts which were particularly afflicted in the 
last plague epidemic have awakened to the fact that they will have to sp~nd 
more than they did, and in a certain number of those cases they have 
agreed amongst themselves to a percentage on public health expenditure. 
How long thOJt will l8/St I cannot say. 

43,999. Is there an absence of public interest in, and so of public demand 
for, health services from the District Boards?-Far from it. There is a. 
most urgent demand in the Legi&J.ative Council. 

44,000. Then how do you acoount for the fact that members of District 
Boards are disinclined to vote sums of money for health services?----Jn the 
Legislative Council the revenues which will be given for those purposes are 
general revenues; that is to say, no particular cost falls on the local body, 
and the enthusiasm in the Council is great. When it comes to the District 
Board the enthusiasm does not exist. 

44,001. Is opinion in the district not reflected in the votes of the members 
of the District BoardsP-No. 

44,00180. Do you think opinion in the district is likely to be reflected in 
the votes of the electorate when the next District Board election comes 
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along?-That is, of course, the theoretical argument, but since the Reforms 
were introduced I have never found any important public work of that kind 
which has ,been made the basis of an electoral campaign. 

44,002. You do not think that a Public Health Aot for a.ll India in the 
present state of things is a possibility?-As I proposed that that should be 
done in 1919, I cannot contradict my own suggestion; I a.sked in 1919 at 
the Conference of Sanitary Commissioners that it should be considered, but 
I am not prepared to say it is absolutely feasible; but my note does not 
deal with that point; what my note asks is that for the Province there 
should be a consolidated Act. 

44,003. In ,this matter of the organisation of your service in the districts; 
and in particular the organisation as it touches this hospital problem with 
which you deal in the note, if you had your own way, would you close the 
hospitals as .hospitals?-'Let· us be clear what we mean, first of all, by 
bospitals here; if, for instance, you start from Edinburgh to Newcastle, a 
distance of 1221 miles, you will leave behind you in Edi·nburgh one of the 
world-famous hospitals, but you will not come to another first-class hospital 
until you come to Newcastle. If you start from Lahore, you leave behind 
another famous hospital; when you have gone 35 miles distance you will 
get another first-class hospital; when you have gone another 45 miles dis
tance you will get 8ID.other; in fact, this Province is studded with hospitals 
on a grand scale; but the hospitals I am referring to are in the urban 
areas. Primarily, there is no objection to hospitals being there. When 
you go out of the urban areas into the distriots, you come to what is known 
as the dispensary. Now, this is the thing against which ~ have railed in 
my note, because this dispensary is a petty hospital with a varying number 
of beds, and it is also supposed .'to fulfil all the functions of a rural prac
titioner in the rural areas; I should certainly and emphatically cut off all 
hospital work from those dispensaries. 

44,004. In taking that view, how far are you founding yourself on your 
views of what machinery may be required to deal with epidemics ~nd how 
far on your view as to what machinery may be required to deal with non
epidemic diseases, day-to-day casualties and minor ailments of the popula.
tion ?-I have not followed your question. 

44,005. Do you take the view that you have just explained to UB becaUBe 
you think that the plan you advocate is that best designed to deal with 
important epidemic diseases ?-It is that which is best designed to deal 
with both. 

44,006. Both for epidemic diseases and for the ordinary miilOr ailments 
and casualties of the population ?-Yes. 

44,007. I suppose under your system the officer would be to some extent 
peripatetic?-Certainly; he has an area. 

44,008. To what extent is it possible for the individual who thinks he 
wants medical attention to find the medical officer ...... He ha.s his head
-quarters. 

44,009. Does he have definite attendance times at his h8adquarters?
Yes; he is in the same position as the country practitioner at home who is 
,subsidised under the poor law; he has his headquarters; he mUBt ·at cer
tain intervals visit all parts of his area; but anybody who wants to se.e 
him can always get him at some time in the day. 

44,010. WihBtt class of cases come into these hospital dispensaries, apart 
from epidemic disease cases: fractures and cases of that sort?-Epidemic ~ 
disease cases you never see; if you look over their records you will see that 
the cases are generally of the most trivial nature: the entries which I have 
examined consist of statements such as the following: -Headache, cold, 
lever, contused wound, and so on. . 
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44,011. How about fracturesP-I8ome of them are taken, but I have seen 
very few fractures entered in the lists. 

44,012. How about surgical cases P---iSurgical cases go to the big hospitals. 
44,013. Minor .surgical cases are not treated as bed cases in the hospitals 

attached to dispensariesP---d:t depends; if they have got room, they will take 
in anything, because they must show at the end of the year that they have 
had so many bed patients, and a man with a cut finger may be supplied 
with a bed if it is necessary for statistical purposes. 

44,014. Is public opinion at all settled on this issueP-Public opinion, as 
far as I have been able to gauge it, is very strong in my favour; in fact, 
I have been offered in one district a lakh of signatures to a petition to have 
this system which i[ have noted here introduced at onoo. I do not pretend 
to have visited ·all the areas or to have inquired from all of them, but in 
most of the areas the leading people are in entire agreement with me. I 
might .add that we have recently had a conference by order of Government 
to consider this very question, the senior member of the conference being 
a . very senior Commissioner of this Province, and that conference 
unanimously decided that this was the system which should be introduced. 

44,015. I suppose the absence of good communications in this country to 
some extent vitiates any comparison between this country and Great 
Britain such as you made a moment or two ago P-To .a. oertain extent, yes; 
but then it must be remembered that the transport of this country is 
naturally adapted to the communications. In Great Britain a man in the 
moorlands who suffers from a sudden and serious surgical emergency will 
pro rata suffer as much in his journey from that moorland to the hospital 
as a man in this country will in his journey from the tehsi! to the hospital. 
I do not think, taking them as they stand relatively, there is very much 
difference. 

44,016. I must say if I had a fractured arm I should prefer a spring 
ambulance to a. bullock cartP-Possibly, but you may not have been carried 
in a dhoolie, and I have. 

44,017. You have told us nothing about medical research; have you any 
views on that point which you would like to put before the CommissionP
May I please understand wha·t you mean? I am not meticulous, but I want 
to know. Medical research· is a big question. 

44,018. Quite, and I put it in its widest form to give you an opportunity 
of saying anything in that field that you may want to say P-IAB I am one 
of the old research workers of India, I could keep you all the morning on 
that. Speaking for my own Province, I may say that one of our great 
requirements, so far as the preventive side of medicine is concerned, is to 
have fuller development of the la.boratory side of it, not only for research 
but for routine. Routine in itself becomes a research inasmuch as it pro
vides the basal data. The very first thing that happened when the Reforms 

. scheme was introduced was that this subject of public health was taken up 
with the greatest enthusiasm, and there was sanctioned for this Province 
a hygiene institute which would have given everything we require. Un
fortunately, we had the period of financial stress which began in 1921, so 
that that scheme, which had been sanctioned and entered in the budget, 
was of necessity cancelled and held in abeyance. Since then, although we 
have been a prosperous Province for several years, I have not been success
ful in getting Government to re-accept that institute, and I would say that 
the laboratory side of public health in this Province is far from being in 
a satisfactory state. 

H,019. How about facilities for bacteriological examination of specImens 
and so on P-We have provided facilities in the shape of officer .. , but we 
are dependent upon the courtesy of the Principal' of the Medioal College for 
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a building in which to carry it out. To a certain extent, we are able' 
to do it, but what can we do when we have not got proper buildings, plant 
and equipment, which are neceE;sary for such work? We do our best. The 
hygiene institute would fill up the whole of that blank. 

44,020.' Is there a Medioa.l School in the Province?-Yes, we have a very 
great Medical College here, and we have in it one of the finest laboratorieS 
in India; and I say so proudly, because I designed it. I say so because 
much greater authorities than I am have looked at it and agreed that 
that is so. We ·have a magnificent laboratory here, but that is barely sufli
cient for the Medical College itself. If you will allow me to say so, there 
is yet another point, that in research and laboratory work in medicine 
you finally come to two great orientations: that which takes up medicine 
from the point of view of cure, and t.hat which takes up medicine from 
the point of view of prevention. All research work orientates off to those 
two points. We have elaboj'ate arrangements for thE> purely therapeutic 
side, but for the preventive side we have virtually nothing. 

44,021. Are water-borne diseases prevalent in the Provinoo?-No. 
44,022. Is the rural drinking water supply satisfactory?-Taking the 

Province by and large, water supply is not the most urgent problem in the 
rural areas; there are arEWl in which it is of extreme urgency; for instance 
there .are cases known III the Hoshiarpur district of actual death from 
thrrst; that is sad, but it is true. There are ·other parts of the Province 
where the water supply is of very urgent importance'; but, taking the 
Province by and large, the water supply is nOli; the most urgent question; 
the most urgent question in the rural areas is drainage. 

44,023. Does the population in the canal districts drink canal waJter?
They have two mm.hods of dealing with canal walter; one is tha.t they dig 
wells in the vicinity of the canal, when in consequence they are assured of 
a high water table, I8.nd, even more, tiliey are assured of sweet water. In 
many of the canal areas tihe water tends to be saline, and the nearer you 
can dig; your well to the canal the better. Another method is tha.t they 
run the canal into the wells and keep them covered for a certain time, 
and in that way redlWe the salinity of the water. 'I'hey do not depend upon 
the canal, because canals must be shut down for at least thirty days in the 
year to enable work to be done by the Irrigation Department, so that for 
thirty days they would be without water. 

44,024. Is canal water potable?-Yes. 
44,025. On this matter of drainago that you have mentioned, naturally 

the Commission has heard a good deal of evidence from the engineering a.nd 
irrigation side, but from the health side you attach gre.at importance to 
it?-The utmost importance. . 

44,026. In the meantime do you think the position is unsatisfactory?-No; 
it is the one thing we can be proJld of; t.he arrangements for dealing with 
drainage in this Province o.re unique. 

44,027. So that you are satisfied with existing conditions?-Quite. 

44,028. Ha.ve you anything that you would like to say about the supply 
(If quinine?-Yes; lIS I have noticed in: this\llote, one of the first things in 
4lOnnection with the supply of quinine, that is to say, the administration of 
.quinine to people suffering from malaria, is with regard to this rural 
medical practitioner; that is the first point.. The second poirut, which is 
(lne which is urged a great deal by Members of the (louncil at times, is 
that in giving quinine to ilie districts I think Government should be more 
.generous than it is in the matter of price. Those are my two points. 

44,029. You probably have studied the problem (If supply?-I have written 
a note on the subjeot which the Government of India considered 
unfavourably. 
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44,030. What was the burden of your songP-The burden of my song 
was that the Government was placing this country in the hands of the Java 
ring. 

44,031. Si1' Hem'Y Lawrence: When was this note written?-I think 
towards the end of 1920. 

44,032. And what e!feat has it had P-None that I know of. 
44,033. The Chairman: Perhaps you might let us have a copy?-I should 

have to take the permission of the local Government. 

44,034. Would y.ou mini! doing that for us?-<With pleasure. 
44,035. Now, since quinino is required in all the Provinces while it is. 

drug whillh can only be produced in a few, is it your view that the produc
tion of quinine should be in the thands of the Governmerut. of India?-Yes. 

44,036. Meantime, if I remember rightly from your note in the provin
cial· memorandum, you give it as your view that there is not sufficient 
quinine available, quite apart from the matter of prioe, oadl!quately to deal 
with the situa.tion P-Altbougth I have not aotually written that note, still 
I agree with that statement. 

44,037. Are you satisfied with the present arrangements for educating 
children in principles of lhealth?-I can say .this, that the Education 
Department is in constant amd close communication with the Public Health 
Department to arrange that children shtalLreceive in public health, instruc
tion which the PubUc Hoo.lth Department would like to give them. 

44,038. Have you any system of iru;truction in hygiene in your jails for 
the prisoners?-None that I know of, except of course the rules of the jail 
whioh are in themselves an educattion in ihygiene. 

44,039. Do you think it might be worth while to have some system of 
instruction apart from the example ?-I hardly think so; the people Who 
go out of the jail have learned the principles of hygiene in a way in which 
tbey can never forget; it has simply become automlbtic with them. I might 
point out that having conducted tWOI jail inquiries, my experience is that 
it is possible to find people in the jruils of India doing a term of about 
96 years. 

44,040. Still I imagine that a few have shorter sentences ?-Some. 
44,041. Sir Henry Lawrence: Do you consider that maximum of 96 years 

too high?-l con8ider such sentences are inhuman. 
44,042. Sir Ganga Ram: Have you ever been a Jail Superintendent 

yourself?-Yes. 
44,04:1. The (!J.fLirman: The Education D"'pariment is conducting a system 

of adult edUCa.tiOIl. Do you know whether ihealth forms any part of that 
flcheme?-Yes. 

44,044. You ar" 1n touch with the ]~duca.tion Department in that matter? 
-In the closest touch; we jointly arrange to stock libraries for these wult 
sohools. 

44 045. A word or two about the habits of the people as tibey affect health. 
I supposo in the villages any form of latrine is almost u.nknown?-That is 
true; I might add tbat in most villages it would be undes1rable. 

44 046. Do 'you think that the habit of relieving nature in the fields is 
pref;rableP-Yes, it is preferable to wbrut is generally found to be a stinking 
nuisance. 

44,047. Is hookworm prevalent in the ProvinceP-No. 
44,048. Does it exlst?-Yes. 
44049. In the case of hookworm, has it been est·ablished that nigbtooil 

depo~ited in the open field and in the full glare of the sun is rendered sterile P 
-I do not know if that has y9& been definitely accepted or not. 

Lt.-Col. ·W. C. H. Forster. 



525 

44,050. That is an important consideration in discussing the question as 
to whether the habit to which we have relierred is the ideal one, is it not? 
-Granted; but there are certain modifying characters which have to be 
considered in relation to that. Hookworm' is not a diseaoo of any' con
sequence in the Punjab. You must have a moist soil for its development, 
and in giving my opinion I am only referring to the Punjab. 

44,051. Sir Ganga Ram: Not to the Kangra District?-No, it is not 
prevalent there; the only places where it is prevalent is the mental asylums. 
in this Province. 

44,052. The Chairman: How do you account for that ?-In the asylums 
there are people with filthy ha'bits and that facilitates the spread of the 
infection. 

44,053. It looks as though you have a proportion oif carriers ?-There are 
Borne unquestionably. 

44054. Cholera is an epidemic from which you suffer in this Province?
Occasionally; cholera is the one epidemic disease th'at does not do things' 
on a grand scale in the Punjab. It is rare for cholera to affect our total 
mortality by a whole figure; generally it canndt get beyond a decimal 
point. 

44,056. Is tJhat due to climatic conditions, or to your water supply, 01'" 
what?-I maintain that it is due primarily to the conditions under which 
W16 live, that is to say, in the Punjab the sources of rural water are multiple 
inasmuch as they consist of wells, and it is not easy to contaminate them 
unless it is done deliberately or from ignorance. Secondly, it is apparently 
also climatic; as to what the' actual climatic factors are, there is as yet 
nJJ dlefinite agreement, and I do not think that that is a subject which I 
would care to discuss because it is eo much in the melting-pot. 

44,056. To what extent do you associate malaria with irrigation?-I have 
prepared a note on that point and I will, if I may, read the final conclusions 
arrived at. They are, firstly, canal irrigation is not a factor of any im
portance in determining the incidence or severity of endemic malaria. (Of 
course you will understand that I am speaking purely with regard to our 
own Province.) Secondly, it may ,be asserted with equllll confidence that 
open field irrigation has not been I1eSponsible for any appreciable general 
increase in endemic malaria; thirdly, as a general statement it may safely 
be concluded that the salubrity, so far as malaria is concerned, of irrigated 
tracts compares favoura·bly with the nOil-irrigated area; jowrthly, as a. 
partial exception to the general rule, it is certain that wherever canal 
irrigation gives rise to waterlogging, 6 vicious circle is set up in which 
endemic malaria leads to bad health, bad hJealth to economic stress, and 
ecenomic stress to further privation and more sickness, and, finally, as the 
result of a high death-rate and a low birth-rate, emigration and depopula
tion of the affected tract. This examination of the problem permits of the 
conclusion that an increase of malaria is not a necessa.ry concomitant of 
canal irrigation and that canaf irrigation is only prejudicial to health 
whenever it is wrongfully applied or imperfectly carried out. There is 
ample justification for the statement that canal irrigation has proved an 
unmixed blessing (save in' a few areas) and that, assuming waterlogging is 
not allowed to arise, canal irrigation is calculated not only to increase the 
wealth and prosperity of the Punjab but also to promote the health and 
well-being of the inhabitants. That is our position on which we are prepared 
to stand. 

44,057. If you had your way, would you increase the numbers of your 
officers in the Province to an important degree ?-I want an increase, but 
if you cOnsider it in relation to other cadres I would not call it an extra
ordinary increase. I want a Medical Officer of Health for each district. 
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44,058. How many exi:lra officers does that mean ?-Taking the total of 
the districts, it wou.ld come to 28 and that number is already sanctioned. 
Then, I would want for each of them an Assistant; the rest is minor estab
lishment. I want a Sanitary Inspector for every district; if ,possible for 
every tehsil. 

44,059. Wha.t grade of Sanitary Inspector would you require?-We want 
Sanitary Inspectors of the first and second grades. 

44,060. What training should they have ?-The same training as is given 
to the Sanitary Inspectors in England; here they have to plbtain a certificate 
which is exactly the same as that given by the Royal Sanitary Institute 
in Great Britain. 

44,061. Sir Henry Lawrence: And the salary?-The salary begins at 
Rs.50 and goes up to Rs.90, and the next grade, which is the (}hief J)anitary 
Inspector, begins at Rs.I00 and goes up, I think, to Rs.l50. 

44,062. The Ohairman: Can you find men qualified for these posts at 
presentP-No, that would have to he ddne gradually. 

44,063. Your figure of 28 which you quoted consists of qualified men, 
does it?-Yes. 

44,064. How about their training? Can you provide for that, and can 
you find the men?-We take on men who have had the qualification of 
D.P.H. which is recognised by the General l\Iedioal Council of Great 
Britain. 

44,065. Is there a sufficient supply of M.B.sP-Yes; they are suffering from 
acute unemployment. 

44,066. Mr. Oalvert: You are leaving out Simla in your calculations?
Yes; we alwa.ys leave out that district. 

44,067. The Ohairman: Have ycru oommenced recruiting for the new 
Superior Provincial Service?-We have no new Service. 

44,068. Are you not to have a new Superior Service acoording to the 
recommendations of the Lee Commission?-I have not heard of it; it .may 
be on the Medical side. 

44,069. Just a question or two about the nutrition of the population in 
the Punjab: What has been the general effect of irrigation and the con
sequent enhancement in the yield. of the soil upon the agriculture of the 
Provinoe ?-Most excellent; in fact at· the Punjab Engineering Conference 
some few years ago I pointed out that whatever increase of population 
had taken place in this Province had occurred mainly in the irrigated 
districts. 

44,070. Has the diet of the people changed in any important respects?
Not that I know of; except that the milk supply and of course the product 
of milk called ghi which in this country is of vital importance, has under
gone great deterioration, in this sense that they cannot get milk and con
sequently they cannot get the ghi. 

44,071. In pre-irrigation days was the population very largely pastoral? 
-I am not in a position to say. 

44,072. How do you account for this deterioration ?-It is very difficult 
to say, but, looking at it as an ordinary human being, I think the people 
have disoovered that growing crops pays better than growing milk. 

44.073. Is the population iargely a wheat-eating population?-Yes, prac
tically entirely. 

44,074. And to that extent, so far as adults .are concerned, they are in 
90me measure protected against the incidence of those deficiency diseases 
which are likely to follow an under-consumption of milk and milk products; 
is that so P-N 0; they are saved from the deficiency diseases associated 
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with rice; on the other hand, even wheat cannot save theJIl from the 
deficiency of the vitamin which is supplied mainly by ghi. 

44,075. In any case, your child population requires milk and milk products 
whatever the adult diet may beP-Yes; but the adult requires those just 
as much a8 the child. 

44,076. Do you think that the absence of dairy .products among the 
population is seriously affecting its health and efliciencyP-I have no statis
tical dat.a of IIny type or kind to produce in that respect; I can only tell 
you that taking the standard diet as worked out in this Province the lack 
of the vitamin provided by ghi is such that the person must always be 
regarded to be on the verge of what we call the scorbutic condition. I have 
seen it myself in the early days in the Army; one of our great troubles 
always was, in those days, this question of scurvy, and it takes very little 
to turn in the wrong direction. 

44,077. To what extent is it practicably possible to substitute. other foods 
providing the essential vit:J.minP-Wei have never worked it out here. 

44,078. Sir He'nI'y Lawrence: You say that scurvy was due to the lack 
of milk or ghi P-To the lack of that particular vitalllin supplied to the 
Punjab popUlation by milk and its products, the chief product being ghi. 

44,079. Mr. CalveTt: Do you say that there is scarcity of milk productS' 
in the PunjabP-Yes. 

44,080. Is it not the fact that there is so much of milk products that 
people actually wash their hands in it P-I have never heard of it. 

44,081. Sir Ganga Ram: Is not scurvy due to the want of vegetable diet P 
-That is anolilier sOllrce of vitamin. Ghi is the best method and has been 
from time immemorial. in this Province the method of obtaining that 
vitamin. 

44,082. The ChaiT'lnan: Are you quite sure that it is the absence of milk 
and milk products and not either the selling of the milk produce to 
persons other than the cultivator or the disposal of the milk by some other 
means that is doing thll damage?--I am not prepared to give any definite 
stat~ment on that point. 

44,083. Sir Henry Lawrence: Would vegetable ghi supply this vitamin 
in the same way as the milk ghi?-No; that is absolutely devoid of it. 

44,084. Mr. Bar'ron: Artificial ghi made from oilsP-It is absolutely 
devoid of it. 

44,085. The Chairman: Has any propaganda been directed to encourag
ing the consumption of milk and milk products among the population p
I do not think any propaganda is needed. What propaganda has taken 
place and is going on largely is the propaganda against the product to 
which Mr. Barron referred, the artificial. ghi. They have obtained from 
us the scientific inforlllation as to what the constitution. of these ghis is. 
and what t.heir effects are likely: to be, and a very strong propaganda 
against them is conducted; so that in an indirect way that is a propaganda 
for the use·of the milk ghi. . 

44,086. Have you auy indications of the result of that propaganda P
Yes, severa~ prosecutions. 

44,087. You have been prosecuted ?-No; the health authorities have 
succeeded in prosecuting the people for selling this imported vegetable 
product BS pure Indian ghi. 

44,088. ,sir Henry Lawrence: Were those prosecutions successfulP-I 
cannot absolutely say, but I assume they were; the case was perfectly clear, 
as we have Government standards. 
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44,089. Sir James MacKe'1l.na: In answer to the Chairman you e:s:pressed 
the opinion, arrived at after consideration of the question, that the malarial 
position is not much affected by irrigation in the Punjab P-I have stated 
that e:s:cept where irrigation is wrongly applied,' no; irrigation is beneficial. 

44,090. What abput irrigation works under construction P Is there an 
increase of malaria in those areas where canal works are being constructed P 
-We have no definite figures, but I can answer you this, that if you have 
to have a canal or any other big work under construction in this Province, 
and if there happens to come a malaria epidemic, the workmen will suffer 
badly from it; Lut so far as endemic malaria is concerned, our answer is 
.Cf No." Our works have never been affected. 

44,091. You told us that you submitted a note on the quinine position to 
the Governmeut of IndiaP-To the Punjab Government, which referred it to 
the Government of India,. 

44,092. Do you not think that perhaps the attention of the Government 
'Of Indla must have been directed: to this .note, as they have been extending 
their quinine operations in Burllla and the Anamalais P-I myself do not 
know. 

44,093. You will not claim credit for having suggested this extension?
No. I was merely voicing the opinion of many. 

44,094. Of course, you do know that they are extending their operations P 
-Yes; it was on this question of expansion that the note was written. 

44,095. Professor Ga·ngulee: Do you think, under the existing conditions 
in India, decentralisation of public health control is in any way desirable 
or advantageousP-1 am afraid I do not follow you. Under the Government 
of India Act, at present public health is a decentraIised subject; it is abso
lutely.under the control of the Local Government. 

44,096. I ask: Is decentralisation desirableP-1 can only say that in this 
Province it has had the most happy results. 

44,097. You have a Rural Sanitary Board in this Province. What is its 
function P-The Rural Sanitary Board deals with drainage problems in the 
rural areas; that is to say, it undertakes the opening up of all blocked 
drainages and, in so far as it does not clash with the Irrigation Department, 
the lowering of the water table. 

44,098. Who are the members of that Board? Are the District Boards 
represented there ?-The members consist of technical officials like myself 
and members nominated by the Honourable Minister who deals with all public 
health problems. 

44,099. They have a special fund allotted to them ?-:rhey are in a much • 
happier position. They have no fund. What happens is this: Where the 
Public Health Department or anybody else points out that a drainage 
problem exists in the rural area!, the technical staff of the Rural Sanitary 
Board surveys the area; they themselves prepare the project, and it may 
be a project dealing with 1\ drain 150 miles long. They prepare that project, 
which is scrutinised by the technical people like myself. Having been 
approved, it goes before the Board. If the Board approves of it, it goes to 
Government, and Govermnent give the money. So that if you look into the 
budget you will find for this year the amount entered for the Rural Sanitary 
Board on account of works in progress and neW' works is 15l lakhs. 

44,100. So Government allot funds when the definite schemes are pre
pared ?-True. 

44,101. Ea.ch scheme is taken on its meritsP-Yes. 
44,102. On page 512 you refer to schemes for a permanent preventive 

organisation for the rural circles, and you say that such schemes are ad-
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versely criticised. What are the special difficulties P What is the basis of the 
adverse criticismi'-The basis of the adverse criticism is that I, as Director 
of Public Health, ask the Government to pay in their entirety for schemes 
to which the local bodies should contribute. These schemes, as I put them 
up, are based on the principle of the whole cost being paid by the Local 
Government, and the Local liovernment sends them back and says, "Why 
should we pay the whole cost? You must show how mucn the local authori
ties will pay." The local bodies will not make such an effort. I have 
explained it here is this paragraph. We are in a vicious circle. 

44,103. Your suggestion is that a special rate for public health should be 
imposedP-That it could be imposed. 

44,104. Are the District Boards willing to have itP-I should think the 
District Boards will oppose anything which leads to an increase of rates. 

44,105. While we are on this subject, you refer in the provincial memo
randum to another scheme, what is known as the reorganisation scheme P 
What is the position with regard to that ?-I have stated in the memorandum 
what the position is. 

44,106. On pages 231-232 of the memorandum* y()u simply say: "The 
Government do not accept the suggestion that this expansion should be 
effected at the expense of the' curative organisation.''' The mwtter rests 
there, does itP-I am afraid it does. 

44,107. You suggest that the offioers of the Indian Civil Service should 
have s()me preliminary training in public health administration. Where 
would you like to give them this training?-I think I have made it clear 
in the note. 

44,108. It is not stated where you would train these men, in England or 
in IndiaP-Here in India. 

44,109. And for how 10ngP--One month would be sufficient. 
44,110. In your public health budget, how much money do you allot to 

the District BoardsP Do you allow anything at all in the Provincial budgetP 
-What happens in regard to allotments is this: We have three headings in 
our budget; one is the heading known as "expenses in connection with 
epidemic diseases," for that the Government gives us a lump sum grant. 
As I have stated here, when epidemics break out in districts we supplement 
their budget provision from that; so that there is no definite sum for any 
one district, but there is a lump sum f()r the whole Province which can be 
increased by supplementary estimates by Government; that is the first 
heading. Then there is another heading, grants in connection with public 
health purposes. This deals with purely constructive works which are carried 
out for rural areas by the Urban Sanitary Board. In the third heading 
we give to each district the actual pay of their Health Officer and his 
travelling allowal1oe, etc. Those are the three headings. 

44,111. With regard to this Public Health Act, would you include social 
hygiene legislationP-I would include all those things that are included 
in the English Act of 1875, and, as adoptive, those which are in the- last 
edition of the English Public Health Act, which I think is dated 1907. 

44,112. For instance, things like the compulsory notification of venereal 
diseaseP-I do not think that is included in the Acts I mention. 

44,113. That has recently been adopted in New Zealand and other 
countries. You would not include that?-No. I would confine myself 
strictly to what is included in the English legislation referred to. 

44,114. This consolida.ted Public Health Act would be confined to the 
PunjabP-It would be a consolidated Act for the Punjab only. 

44,115. Do you think the rate of infant mortality is increasing jn this 
Provinoe?-It goes up and down, 80 that you cannot say with accuracy 

• Memorandum prepared by the Punjab Government for the Commission 
(not reprinted). 
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whether it is or is not increasing. On the whole, taking the lwst five 
~'ears with the previous fifteen, it has slightly decreased. It remains 
approximately round about 200. 

44,116. That is both in urban and rural areas?-For the whole Province. 
In urban areas it may go up to over 400. 

44,117. You have made the very interesting suggestion that the village 
schoolmaster should be your reporter. Will his work be honorary, or 
would you pay him P---;We 'Would pay him. 

44,118. Will you have to give him some training alsoP-We already have, 
in oonjunction with the Education Department, an excellent system of 
giving schoolmasters elementary training in these matters. 

44,119. You would give him elementary training and increased salaryP
We 'Would treat him in the same way as the Post Office does; they pay 
him to run the post office. 

44,120. ;With regard to the proposal of subsidising private practitioners 
to live in rural areas, is that in operation hereP-I .am sorry to say it 
~M~ . 

44,121.. They are trying it in Madras and other Provinces, and it has 
not been altogether sucoessful P~With regard to Madras, what is meant 
by " trying"? 

44,122. They give Rs.400 a year as a. subsidy provided he lives in a 
village area, but we are told it has not proved attractive? You have not 
tried that system in the PunjabP-No. 

44,123. ,lIfr. Calvert: Is it not being triedP-The whole suggestion has 
been .thrown out by the system of petty hospitals. 

44,124. Professor Gangulee: A general practitioner, if he is to be of 
real value in rural areas, ought to have some special qualification in sani
tary mattersP-Every graduate of an Indian University goes through what 
is known as the M.B. course in public health, and that should be 
sufficient. 

44,125. In village areas, as you know, there are many quack doctors. 
Is there any Act to control them P-No, neither here nor anywhere in 
the world. 

44,126. One or two attempts have been made elsewhere?-The only 
regulation you can attempt is to prevent him assuming that he is qualified 
by law. Provided he does not assume that, he can do what he likes, and 
no legal authority I know of will undertake to draft an Ad to prevent 
him. 

44,127. The Medical Practitioners Act does not affect him?--,No. Any
one can practice medicine or surgery so long as he does not attempt to 
persuade people he is qualified according to law. 

44,128. Is there any regulation with regard to drugs and patent medi
cines which a·re sold in the rural areas?-Only those affected by Imperial 
order, such as opium and cocaine. 

44,129. So any patent medicine can be sold in village areas with impunity 
without infringing the lawP-Yes. 

44,130. Mr. Calvert: On page 222 of the Government memorandum* you 
are responsible for a statement of the popUlation of the Punjab. Are you 
not referring there to the Punjab plus the Indian States and Delhi ?-I 
cannot tell you offhand. The actual tables are given in the Census Report. 

44,131. The population of the purely British part is about 20,000,000. 
Your number of 45,000 for villages includes the Indian StatesP-Yes, that 
is for the Province as a whole. 

* Memorandum prepared by the Punjab Government for the Commission· 
(not printed) 
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44,132. We went to see Colonel McCarrison's work at Coonoor, and he 
showed us there that so f.ar as rats were concerned the Punjab diets 
produoed the finest and healthiest rats in India. His conclusion was that 
Punjab diets made for the finest creatures; yet the Punjab mortality is 
the highest in India. How does that fit in with the idea of diet having 
80me relation to healthP---Ifhey do not die of diseases caused by diet, but 

·of these terrible epidemics such as plague. Plague, as I think I told you, 
in 24 years killed 3,000,000 people. Plague is unaffected by diet; YOll or 
I stand no better chance than the ordinary zamindar. The same is the 
case with malaria., sma.ll-pox and relapsing fever. 

44,133. To wha.t extent do you think rura.l labour in this Province is 
rendered less efficient by ill-healthP-I cannot say. All I can say is that 
in those areas where there is endemic malaria the standard of work you 
oan get is extra.ordinarily poor j engineers will tell you that. I can also 
as a public health officer point out that when there is an epiclemic in 
those areas their case mortality is very much higher than anywhero else in 
the Province. They have a. general lowered tone. You can take it that 
in districts where you have waterlogging and blocking of drains, which 
results in endemic malaria, you get a lower standard of health, which is 
reHected in inability to work and to resist disease. 

44,134. Normally the rural population of the Punj-ab is free from deficiency 
diseases P-Yes. 

44,135. We have also had evidence given before us that it is perfectly 
possible to stamp out malaria even in a Province like Bengal. Do you 
think it is humanly possible ?-You n..ust not ask me to criticise statements 
in regard to Bengali Confine me to the Punjab. 

44,136. Do you think it .could be stamped out in the Punja.b, within 
practical limits, that isP-I would not like to give a definite opinion. 

441137. You would not l'ke to. take it onP-No. 
44,138. I gather you have been making some very interesting inquiries iuuo 

the connection between rice cultivation and malariaP,-We have done a 
little. I would not say we have done very much here, because, as you know, 
rice cultivation in the Punjab is oonfined to certain areas. We have estab
lished & very definite correlation between rice cultivation and endemic 
malaria, but I would not pretend we have done so much work on that 
subject as has been done in some other Provinces where rice is grown to 
a much larger extent, such as Bengal. Our work is small compared to any-
thing they have done. . 

44,139. ,Would your conclusions apply to Madras and BengalP-I would 
not go the length of saying that. 

44,]40. You have told the Chairman of your work in co-operation with 
the Education DepartmentP-Yes. 

44,141. I understand school teachers are now undergoing lessons in 
hygieneP-Yes. 

44,142. Have you also worked in conjunction with the Co-operative 
DepartmentP-I alwa.yS" regard the Co-operative Department as working 
in direct connection with the Education Department. We are all three 
united in what is now known as the Rural Community Boa.rd. 

44,143. Other Provinces have ·been rather surprised at the suggestion 
that there could be any connection at all between these three departments? 
-We regard ourselves as inseparable. In fact, public health wants to get 
on any back that will carry it along. 

44,144. I have seen Mr. Brayne's clean villages. Do you think they will 
lead to much improvement in public health ?-If the system is consistently 
maintained, it will. 
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44,145. If it is kept up steadily?-Yes. 
44,146. Is ordinary manure ,and night soil less dangerous to h4laIth in 

those pits than when spread over the fieldsP-Yes, because if these things 
are stored away in one place, or in a few definite areas, then whatever 
dangers there may be, potential or associated with animal life, are equally 
concentrated ,and can be deltlt with; whereas if it is scattered all over the 
village it leads to a condition where it is practically impossible to locate 
your efforts when you come to deal with an outbreak in the village. 

44,147. I was rather surprised at your allusion to a shortage of milk and 
milk products. Were you thinking then of towns or rural areas?-Towns. 

44,148. Not rural areas?-I am told that in some rur,al areas the pinch 
is being felt, probably because of' the high prices obtainable in the towns, 
but I had urban areas in mind. 

44,149. Since you and I ha.ve come to the Punjab, there has been an 
enormous increase iQ the number of cow-buffaloes?-Yes. 

44,150. It used to be a sign of wealth if a man had a cow-bulfaloP
Yes, and now you find a. clerk with one in his compound. 

44,151. In answer to the Chairman you said you did not think there had 
been .any marked change in the diet of the Punjab. Have not the 
commoner millets almost disappeared from the urban dietP-I could not 
say. 

44,152. Another proposal made to us on which we should like your opinion 
is that Mr. Jacob should be asked to return to India to undertake the 
correlation of the vast masses of statistics we have P-I should welcome that. 
I had the pleasure of 'Working with Mr. Jacob on the last Census Report. 

44,153. You think it would be of advantage to India if our masses of 
statistics were reduced to something like order ?-Unquestionably. 

44,154. Mr. Kamat: You suggest the creation of Tehsil Boards in this 
Provinoo. In other 'Provinces there are what are called Taluka Boards, 
which correspond to the T'ehsil Boards and which have been in existence 
for the last thirty or forty years. Why is the organisation of district 
administration so backward in this Province ?-That is not for me to 
answer. 

44,155. You quote here certan figures in tabular form regarding expendi
ture on public health, by the Lyallpur District Board, 'and you point out 
that the percentage on public health is so smaII as to be below 1 per cent. 
of revenue in certain cases. I wonder whether certain items are excluded 
from this owing to the method of classification? I cannot imagine that 
with an income of Rs.l1,OO,OOO a District Board would spend only Rs.8,OOO 
on public health?-You have not yel appreciated the psychology of the 
Punjab District Boards. Such a low expenditure can occur without any 
error in classification. 

44,156. Have you not perhaps, by error, excluded the expenditure on 
dispensaries ?-Dispensaries hlWe nothing to do whatever with Public 
Health, as I have previously explained. You will find that under the other 
heading; 32 Medioal. 

44,157. Then for all practical purposes it becomes only a question of 
classification?-Pa.rdon me; I would dispute that statement. We have two 
headings: 32 Medical, 33 Public Health; the one is prevention and the 
other is cure. I have given the statement that that expenditure is on the 
preventive side and there is no exclusion. 

44,158. If that expenditure is included, what would be the percentage 
of the total income of the District Board P-By oadding Medical a.nd Public 
Health together, I cannot tell you; I should have to get the figures; I 
have not added them. 
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44,159. 1 think it would add materially to this percentageP-Yes, you can 
get. any District Board to pay money for a hospital. 

44,160. You said that in the Legislative Council there was a great deal 
of publicity and therefore a. great deal of consideration of grants for 
expenditure on public health but that in the District Boards people were 
not so keen. Supposing you give pUblicity to the proceedings of the 
District Boards in your vernacular papers, would the members, as repre
sentatives of the electors, be more alive with regard to their public health 
conscienceP-You think we could smite them through the vernacular 
press? 

44,161. YesP-It is a possibility; I am not prepared to say what the 
result would be. 

44,162. With regard to your suggestion that m~dical practitioners should 
be subsidised in the rural areas what grades of medical men have you 
here? You have the Medical College graduates and below that what grade 
have youP-Below that is the M.P.L.; that is a person who is qualified by 
the State Faculty of Medicine. 

44,163. Something like the Sub-Assistant Surgeon in other ProvincesP
That is true, a.nd the name Sub-Assistant Surgeon is also in currency 
here. 

44,164. When you say that medical practitioners ought to be subsidised 
you perhaps mean these Sub-Assistant Surgeons for all the village areas? 
-I make no difference who the person is, whether he is an Assistant 
Surgeon or a Sub-Assistant Surgeon, provided he will work for the money 
we offer. 

44,165. What subsidy would you propose in that caseP-I regret to say 
that the subsidy we would have to propose would be his total pay; we 
should have to offer him virtually a saJ.aried appointment. 

44,166. 1 suppose Rs.400 per annum is not attractive enough for Sub
Assistant Surgeons; it comes to less than Rs.40 a month P-I ·call it an 
insult to the medical profession. 

44,167. If you want to have a subsidised medical practitioner service 
the subsidy which you offer must not be an insult to the man's education? 
-Yes. 

44.168. Surely it must· be more than Rs.40 a month P-Most certainly;. 
the minimum offered in this Province is Rs.75 per month. 

44,169. And even that is not attractive enough for a Sub-Assistant 
Surgeon P-True. 

44,170. Tliat subsidy might be raised to Rs.I00 or more if you wish to 
nave a service of Sub-Assistant Surgeons for all the major villages or 
about ten or fifteen in a tehsilP-Per hundred ·square miles, that is the 
basis of my scheme. 

44,171. How many .sub-Assistant Surgeons would you subsidise and what 
would be the costP-We worked out a preliminary estimate. If you had let 
me know I would have got the figures; it is a matter of squaring off the 
map at 100 miles. 

44,172. 1 want to know whether it is a financial possibility or whether it 
is a soheme which cannot at all be contemplated P-Far from it. . Govern
ment has accepted the scheme, with this vitally important difference, that 
instead of an ordinary medical practitioner in the centre of the square he 
shall be tied by the heels, hands and brains to a thing they call a hospital; 
that is the difference. Government has accepted it; each year it is building 
so many of these hospitals, and it is going on until the whole of these 
100 square mile areas are filled up with these petty hospitaIs. It is 
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st.eadily in progress; the total is somewhere in the budget but each year 
so many more are put in. 

44,173. So that it is quite possible tD offer the Sub-Assistant Surgeons 
Rs.100 or more a mDnth and to have this sort of scheme?-I have said that 
the minimum offer SD far is Rs.75; I would like tD raise it to Rs.100. I 
will not be absolutely definite until I have had an opportunity of CDn
sidering the figures because it will have tD be paid in two ways: part from 
Government and part from the local authorities; but I am inclined to 
agree with you. 

44,174. Mr. Roberts: With regard to drainage, can YDU give us a figure 
as to what depth YDU wish to keep the water table?-In the old days of 
the Drainage Board this became a very hot question; I am not sure if 
YDU yourself were not .one of the disputants. 

44,175. Yes?-We finally came to the conclusion that when we were going 
to give a standard for the water table we would give two different 
standards: one which the Public Health people required and one which 
the Agriculture people required. At that time I maintained stoutly, and 
I still maintain, that anything above ten feet is undesirable from the Pubhc 
Health point of view. Agriculture had a different point of view. 

44,176. From your point of view the reclamation of these waterlogged 
areas by shallow drains does not quite achieve the object: it will not lower 
the table more than three or four feet ?-I must not commit myself to a 
technical statement of that kind; I do not know. 

44,177. '.rhe drains are not going to be deeper than fivo feet at the l!10t'tP 
-Yes; at the tail end of the drain that may be your water level, but owing 
to the fall of the land it may have given you a much greater lowering 
higher up. 

44,178. But in the neighbourhood of the drains themselves it cannot be 
lUuch less?-It will not be any less than what the drain is, true. 

44,179. With regard to the spread of dispensaries, is your view coloured to 
some extent by the fact that these are not under your control P-Not at all; 
in my scheme they would not be under my control; they would be under 
the control of the District Board. 

44,180. You think that the spreading of medical practitioners is a 
sounder method generally than the spreading of dispensaries?-And it is 
a method which has been accepted by the rest of the civilised world. 

44,181. Turning to the Veterinary Department, would you be prepared 
to risk an opinion on that alsoP-No. 

44,182. With regard to these 7'ehsil Boards, you say you would Dot go 
below a tehsil ?-Is it your experience that smaller circles are not efficient P
Of course my experience is naturally purely English in this matter and my 
experience is that they do not fulfil a.ny useful function. 

44,183. Sir Henry Lawrence: Will you tell us a little more about this 
scheme of subsidised medical assistance? When was it promulgated by 
Government? When was it acoeptedP-It was put up by the Sanitary 
Board; I put it up through them in 1919. It went to Government direct at 
that time. As it passed into the hands of the Medical Department I do not 
know how ~ong it was under consideration; all I do know is that when I 
l'eturned from leave last year I found that the scheme had eventually taken 
form in that particular way which I have described; that is to say, instead 
of a medical practitioner, which was the basis of the whole scheme, a petty 
hoopital had been substituted and that scheme is being extended each year; 
so many of these nre put into the budget each year. I Spe..'\.K subject to 
correction, but we can easily get t>he figures; I think at present 130 have 
been so constructed, and there will go into the budget this year 30 or 40 
more; each year it will go on. 
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44,184. In this statement it is said that the number of dispensaries is 
483, and there will be another 375P-That is the scheme, yes. 

44,185. Your opinion is that too much money is being put into bricks 
and mortar and not enough into menP-Yes, coupled with the fact that. by 
putting your money into bricks and mortar you tie the men to the bricks 
and mortar. 

44,186. You have been pressing for the reoognition of the principle that 
prevention is better than cure for a good many yearsP-Yes. 

44,187. And you do not think that view is yet fully aooeptedP-No. 
44,188. How long have you been in charge of the DepartmentP-8ince 

August, 1918. 
44,189. I see that in the [ast seven years you have succeeded in increasing 

your budget expenditure threefold from 10 lakhs to over 30 lakhsP-Dllt if 
you ~ook into the details you will find that there is something rather 
peculiar about that; you will find that one method of swelling it is to 
transfer from the Public Works Department the whole oost of the Sanitary 
Engineering Department to my budget; if you look in the last year's 
budget you will find Rs.12,80,000 in my budget from the Irrigation 
Department. The Public Health ,budget has been a convenient little hole 
into which things are shuttlecocked from time to time, so that the actual 
figures you read there are no true guide at all as to progress or advance 
in Public Health. 

44,190. In the meantime the medical budget has gone up from 31 lakhs 
to 46 lakhsP-Yes. 

44,191. Is the present figure of 31 lakhs ,for Public Hea;lth approximately 
correct for this last yearP-Nowhere neaT; ollr actual budget for this year, 
which is supposed to be 10 lakhs in excess of last year, is 22 lakhs. 

44,192. These statistics are capable of different interpretationsP-Yes, you 
can make nothing from those budget figures. 

44,193. At any rate you are anxious that very much larger provision 
should be made for ,Public HealthP-Yes. 

44,194. And that this doctrine that you have been advocating for many 
years, that prevention is better than cure, should be definitely accepted? 

. -Yes. 

44,195. You make a point in your statement here with regard to the 
rates which District Local Boards levy, which are limited to a maximum 
of one-eighth of, the assessment. Would you like to ID.ave that maximum 
raised? Would you like to have it permissible by law that District Local 
Boards should levy ~arger rates or would you like your Public Health rates 
separately assessedP What is your viewP-You raise a very difficult 
question in local finance. As I have explained, and as you know, the 
principle of unlimited rating is. not accepted; we have got a maximum rate 
laid down. If the principle of unlimited rating were accepted, the pooition 
would be quite simple:. you could summarily call upon the District authority 
to devise, to execute, certain schemes with regard to Public Health and, 
whatever the cost might be, it would be imposed in the form of a rate. 
But in the present system you cannot do it owing to the fact that these 
District Boards have already got constant recurring expenditure on 
scheme~ which do not concern Public Health and which virtually use up 
all their resources. As matters stand, I would much r,ather see Public 
Health protected by a special rate. 

44,196. Has any draft been prepared of the kind of legislation that you 
advocateP-No; whenever that has been attempted it has been turned down, 
so that we have not bothered ourselves about the draft. 
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44,197. Even the suggestion that there should be an Imperial Public 
Health Act has not been accepted ?-The Government of India in their 
circular .letter said that we were mistak~n in assuming that was required. 
They said what was required was that In every Province in India every 
legal. enactment which concerned public health should be bound in one 
volume. That was the Government of India's method of consolidation. 

44,198. When was that?-The proposal was made in May 1919 and this 
was circulated throughout the whole of India with the ;'emarks of the 
Government of India on it. 

44,199. O8n you let us have a copy of that letter ?-I Will do my very 
best to get you one, as I have not got it in my office. 

44,200. Was there some discussion recently at a meeting of Public Health 
Officers in O8lcutta regarding the use of quinine? One Public Health 
Officer told us that the distribution of qUInine was not fruitful, and that 
measures of drainage and so forth should be proceeded with rather than 
money should be spent on the distribution of quinine?-That was a purely 
Bengal Conference, and if I may say so, ancient history so far as its 
conclusions are concerned. 

44,201. It was held last December P-That is purely a Bengal Conference j 
it was not a general one. I attended the general one, which was a different 
one altogether. 

44,202. You do not accept the view that the distribution of prophylactic 
quinine is a measure of doubtful efficacy P-I have been opposed to that 
from the very first. I was deputed some years ago to advise the Bengal 
Government, and I wrote a report in which I pointed ou1; to them that 
the distribution of prophylactic quinine is a thing which will slowly and 
gradually, as the people realise the malaria problem, be given up. 

44,203. I am afraid I misunderstood your remarks: I thought you were 
advocating the distribution of quinine at a lower price ?-That is for 
treatment. 

44,204. This other thing is for prevention P-Yes; and I have opposed it 
since the day I entered I11to scientific medicine. 

44,205. One measure in force in certain areas is the distribution of 
quinine prophylactically to school children P-Yes, so far as prophylaxis is 
concerned I disapprove; but the distribution of quinine for the treatment' 
of actually affected school children is quite another story. I am arranging 
with the Education Department to treat children whom we know to be 
actually suffering from malaria. 

4.4,206. I was interested in your statement that certain jail sentences 
amounted to 96 years in all. In your investigations did you see any indica
tion that the persons so treated belong more generally to the agricultural 
classes than to the urban P-I could not answer that question. 

4.4207. Did you make enquiries to ascertain for what offences these long 
sentt:nces of 96 years had been inflicted? Were theI for cattle-lifting and 
things like that ?-Une was the case of an old lady, in fact it is the very first 
case of the kind in the Lahore Female Jail, and her crime was, I think, that 
she made several unsuccessful attempts to drown one of her grandchildren, 
and her final attempt proved successful. Another was the case of a man who 
was given a series of sentences for, I think, dacoity; that, I presume, will be 
rural. I am afraid I cannot give you any definite proportion as between 
urban and rural criminals in this matter. 

44,208. Where these, are agriculturists, would yuu like to .ha\·e, them 
released more freely in order to let them go and preach hygiene III the 
villages P-I am not prepared to say that. 

Lt.-Oat lV. O. H. Forster. 
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44,209. But when you say these are extreme sentences you presumably have 
some desire to secure some such remedy for this P-The remedy begins with the 
Oourts who impose such sentences. 

44,210. MT. BaTTon: Is there not a limit attached to the sentence whereby 
a man is released after having served for so many years ?-Theoretically, but 
not practically, as far as I could judge. 

44,211. SiT HenTY Lawrence: You are advocating the same thing that I 
have been advocating for & great many years with very little success P-The 
Rame is the case with me. 

44,212. Oan you tell us what the relation'is between malaria and sterility? 
-1 cannot give you definite figures just now, but I can obtain them for you. 
It is an accepted fact, however, that malaria and low fertility go together. 

44,213. Are you acquainted with the Karnal District, where there were 
great complaints of sterility about twenty years ago; thos3 complaints have 
lessened nowP-Very slightly. 

44,214. We were told' that there has been a great improvement in the 
drainage of that district?-The improvement is in progress; the area IS so 
great a.nd the blockage is so extensive that it will take years before any 
tangible results can be obtained. 

44,215. You speak of the inadvisability of having latrines for villages. 
Where would you draw the line between the town requirements and vil1a.ge 
requirementsP-We have in the Punjab villages with a popUlation of 6,000 
inhabitants, which is an obvious absurdity. • 

44,216. What is an absurdity?-Villages with such a large population as 
8,000 are bigger than many towns, and yet they are called villages simply 
because they happen to be classed as villages. 

44,217. And, therefore, they have no latrines ?-No arrangements whatever 
of any type or kind, although the population is 8,000, which is more than 
that of many towns where there are latrines. I maintain that one of our 
duties should be to lay down a definition of a village on the population basis. 

44,218. Where would you draw the lineP-At 2,500 or 3,000. 
44,219. Below that it is better that the villages should go without latrines, 

that the villagers should go into the fields; and above that figure the villagers 
should be provided with a conservancy system P-Yes. 

44,220. SiT Ganga Ram: Do you know that the fields in which the people 
answer the call of nature grow t.he best vegetables P-I am quite prepared to 
believe it. 

44,221. You just now spoke about the safeguard against scurvy. Do you 
know that such fields w.hich are round about the villages in our rural areas 
are as much as 150 per cent. more valuable than the others?-Yes, I should 
say that they grow the best onions in India. 

44,222. Your department is more or less advisory inasmuch as on the 
occurrence of an epidemic you have got to apply to the Medical Department? 
-No; we carry out these preventive measures ourselves and we certainly 
possess executive functions. 

44,223. The Agricultural Department are destroying rats. May I know if 
the cost of that is borne on your budget?-No; their rats are not the same 
as our rats. The agricultural rat does not carry plague, it is a different 
species altogether. 

44,224. You Bay that drainage is \llore important than the ruraJ water 
supply?--On the whole I consider it is the more important problem of the 
two. But you are apparently referring to the drainage of the village, 
whereas I was referring to the drainage of the whole rural tract. 
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44,225. Did you visit my village rGangapur ?-No; you have often promised 
to take me there, but you have not done so yet. 

44,226. The Commission will be going there, and I should like to take this 
opportunity of inviting you as well. I think I can boast of having a perfect 
rural water supply system in my village, and there have been absolutely no 
cases of cholera there during the last 27 years ?-I quite believe it. 

44,227. Do you not consider that wheat-eating people can resist disease 
more than rice-eating peopleP-When you come to the question of diseases 
you must nwturally find out the ordinary diseases from which the people 
die. But I should think that the Punjabi is a much stouter and sturdier 
fellow than a.nybody else in India; I should( say that he is a credit to wheat; 
he suggests that wheat is a better diet than rice. 

44,228. Ifrom the evidence which we have had before us we have gathered 
that many people are of the opinion that wheat has a peculiarity of resist
ing many diseasesP-Yes. 

44,229. In Madras one Health Officet gave it as his opinion that the best 
function of the Health Department would be to obtain birth control ?-I 
have no doubt that he .lOuld support his statement. 

44,280. And this system of giving a subsidy is really in vogue now in the 
Madril.'! Presidency and they have sent a scheme to the Punjab Government 
which is under consideration; they do not seem to find any difficulty in 
finding good practitioners on Rs.300. 

N ow then, do you not think that these borrow pits along the railway 
lines are a nuisance in that they contain a lot of stagnant water which 
gives rise to malaria P--Opinion on that point is still divided. It must be 
accepted in general, however, that stagnant water is favourable to malaria; 
on the other hand water in the Punjab which is permanent in its nature 
such as village ponds can 'Very rarely be associated with a noteworthy 
degree of malaria. The trouble about borrow pits is that they are not 
always full; if they were always filled with water I would not worry about 
them. 

44,281. Do you think that these borrow pits are not likely to create 
malarial disell.'!es ?-I might put it this way by saying that -any excavation 
which of itself leads to a temporary water accumulation is dangerous. 

44,232. Sir Thomaa Middleton: Mr. Calvert has already informed you 
that we have learned thaJi the diet of the Punjab peasant iii the best 
diet in the Indian Provinces. Ever since I came out to India I have been 
familiar with the words "Wait until you reach the Punjab." One was 
naturally prepared for records in the Punjab, but I was certainly not pre
pared to read that the general result is that the Punjab pell.'!ant contributes 
his quota to the highest provincial mortality in IndiaP-Yes, we are first 
in everything. . 

44,233. The Punjabi is consistently first even in death P-Yes. 
44,234. I have been looking into your figures to see how this particular 

record haa been secured, and it seems to me that it is a doubtful claim. 
You have had, in the ten-year period which has just closed, two years iII 
which there was a high mortality from plague; 11 per thousand in 1915, 
12 per thousand in 1924. You also experienced the full effect of the influenza 
epidemic which swept the country in 1918 and in influenza deaths the 
Punjab nearly established a record. Is it likely that the next ten-year 
period you will be able to claim for the Punjab peasant a record in 
mortality P-I do not know what will happen to the Punjab pell.'!ant; I 
think you have been lcoking through those ten-year reports, but if you 
just look through the graph of the general mortality you will see that 
epidemics show tliemselves as a series of Himalayan peaks. 

Lt.-Ool. W. O. H. Forster .• 
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44,235. You have had three epidemics in the last ten yearsP-We have 
had more, because your deduction is confined. only to the figures to which 
you hlllVe had access. 

44,236. Do you or do you not agree. that the statistical figures mis
represeIllt the general health of the Pu·njab peasant?-I do not quite 
understand what that question means. 

44,237. I mean as oompared with the health of the peasantstin the other 
Provinces?-I can put it to you in the words of the Punjabi peasant 
himself. He says: "We do not die of the diseases which kill people in 
hospitals but of the diseases that come and slaughter us," a.lluding thereby 
to plague and so on, and that is true. 

44,238. Would you not agree that as bearing on the efficiency of the 
working population the most serious type of disease is a wasting disease P 
-By no means; it depends on what you are doing. If you are construct
ing a hydro-electric project you would sooner have a man with a slow 
wasting disease, rather than an epidemic of plague. 

44,239. I was not thinking of hydro-electric projects but of the tillage of 
land ?-The only difference that I can see is this, when you get a thing 
like plague you may find difficulty in getlting the land tilled at all, because 
plague is a disease. which attacks the adults; it spares the extremes of 
life. . 

44,240. You have stated that water-logging set up a vicious circle and 
I think you emphasised the effect of economic stress ?-I can give you the 
actual wording: "A vicious circle is set up in which endemic malaria 
leads to bad health, bad health to economic stress and economic stress to 
furtber privation and more sickness, and finally, as the result of a. high 
death rate and a. low birth rate, emigration and de-population of the 
a.ffected tract." . 

44,241. The two processes work together? There is the economic stress 
on the one side and there is additional breeding of the malaria..carrying 
mosquito. These two factors work together?-Yes, naturally. 

44,242. Let us take the case of Lahore Cantonment. Does the economic 
stress influence malaria in that particular case ?-Being a Ca.ntonment, 
it does not come within my province; I disclaim 11.11 knowledge of it. 

44,243. You say the reduction in the consumption of ghi would affect 
the health through .a reduction in the available amount of vitamin C?
Yes, vitamin C. 

44,244. It is not a compara.tively easy thing to provide substitutes for 
vitamin CP-We have not found it easy. 

44,245. In practice you have not?-No. 
44,246. Do you not get it from your, fruits and green vegetables?-Yes, 

we do; we get it from both. 
44,247. Is it that you do not get anything like the concentration in fruits 

or green vegetables that you do in ghi ?-As I say, we have not found 
it easy because we do not get the people to grow them nor are some people 
in a position to afford them. 

44,248. Have you found an increase in scorbutic disease which you can 
attribute to the deficiency of ghi ?-No; no such investigation has been 
undertaken by us and we can give no answer to that question. 

44,249. Your conClusion is, therefore, founded upon first principles?
And as I ha.ve already observed at the beginning, on a. certain a.mount of 
practical experience. 

44,250. Sir He1Vl"!J Lawrence: Is butter as effective as ghi?-Yes. 
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44,251. ~ir Thomas Middleto·n,: Is it not the case that a very minute 
trace of the necessary vitamin supplies what is required ?-It depends how 
you define the term "trace." 

44,252. It can only be ascertained by trial?-Are you prepared to define 
it P 'Will you put up oa definite question? 

44,253. You have not found any bad result in the way of an increase or 
scorbutic di_seP-l did not state that at all. What.l said was that we 
had undertaken no investigation of the type. 

44,254. Then you have no evidence. You have not made any investiga
tion P-I have told you that distinctly. 

44,255. And you are not able to say whetber or not there has been an 
increaseP-That has been distinctly stated to you: I have said so in the 
beginning. 

44,256. But you fear that tbere may be an increase P-I did not even 
oommit myself to that. 

44,257. What is the point then ?-I stated that the position was that 
owing to the lack of ghi, which itself provides the vitamin C for a certain 
proportion of this population, we are always on the border line in regard 
to scorbutic disease. 

44,258. How do you know you are on tbe border lineP-We can know 
it perfectly simply; you come up to a stage where you give them a little 
push, towards pushing them over the border, as for instance concentration 
on the frontier as 1 instanced to the Chairman. 

44,259. Mr. Roberts: Assuming t.hat cattle-breeding does not pay in com
parison to crop-growing, would you consider it reasonable to expect a 
sufficient supply of milk and milk products in the rural areas P-l think 
that there probably always will be, because the rural population will have 
enough milk for its own requirement. 

44,260. Even if it does not pay the individualP-I think so, becl\lIse that 
is the tradition and his feeling towards it. I think that will be the case; 
for instance, taking a small point, one's own gal',ltm, we will grow the thing 
though it does not pay us. 

44,261. There is a tendency to cut down the milk requirements because he 
can get more money by growmg crops ?-That is the case; but I do not thi nk 
he will carry it on in his own individual instance. 

44,262. You do not think that the lack of milk is responsible to some 
extent for the high infant mortality in rural areas ?-I can only say that 
it cannot be a very important factor, because the infantile death rate is 
provided by deaths mainly in the first fortnight of life. 

(The witness withdrew.) 

Mr. W. TAYLOR, LV.S., Oiig. Principal, Veterinary 
College, Lahore. 

Replies to the Questionnaire. 
QUESTION 15.-V&l'RRlNARy,-(a) The Civil Veterinary Department should 

be absolutely independent. There is no direct connection between veterinary 
work and agriculture. 

It is not to be expected that the Director of Agriculture should be con
versant with veterinary matters, and is at a disadvantage in dealing with 
them. This necessitates continuous references to the Veterinary officers, 
which entails n certain amount of time being lost. 

Lt.-Ool. W. O. H. Forster. 
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Moreover the Agricultural and Veterinary Services have greatly expanded 
during the 'past few years, so that the Director of Agriculture, on account 
of stl'asS of work, cannot give the time to the Veterinary Service which would 
ncrmally be done. 

In my opinion, the Chief Superintendent, the Superintendent of the Rissar 
Cattle Farm, and the Principal of the College should deal direct with the 
Financial CommiEsioner. 

This can easily be accomplished by delegating the powers at present 
invested in the Director of Agriculture to each of the three above-named 
officers. 

(g) The provision for further facilities for research is very desirable. At 
present, when the size of the country, and the incidence of animal disease is 
token into account, the amount of research being done is negligible compared 
with ,,·hat ('an and ought to be done. 

I am very strongly of the opinion that it would be more advantageous to 
the country if provincial veterinary research institutions were set up in each 
Province. 

I advocate the proviucial laboratories in preference to an extension of the 
Muktesar laboratory because the disease problems in each Province vary 
considerably, and the workers should be able to study the disease in the 
field as well as in the laboratory. The field observations are sometimes most 
valuable in throwing light on the lines upon which the laboratory observa
tions should be directed. 

The obstacles and drawbacks of sending material from distant parts of 
India to Muktesar are obvious, on account of the condition in which it would 
arrive, and also on account of the loss of time ill transit. 

(i) I am of the opinion that there should be ·a superior veterinary officer 
with the Government of India. 

The benefits which would be derived from such an appointment would be 
that there would be an officer to impress upon the Government of India the 
nooessity of further recruitment in order to construct an efficient service, to 
co-ordinate the work of the different provinces, and to advise the Govern
ment of India on any matters under dispute in the different Provinces. 

Thi~ officer should not be attached to 'my institution whatsoever, but be 
an entirely separate entity with the Government of India. 

Oral Evidence. 
44,263. The Chairman: Mr. Taylor, you are Professor of Pathology and 

Bacteriology, Civil Veterinary Department, Punjab?-I was until recently. 

44,264. What position are you holding now exactlyP-Officiating Principal 
of the Veterinary College, Punjab. . 

44,265. We have your note 'of the evidence which you wish to give. Do 
you wish to add anything to that at this stage?-No. 

44,266. I see you nre of the opinion that the Civil Veterinary Department 
should be absolutely independent of the Agricultural DepartmentP-Yes. 

44,26i. You give U8 cert.ain of your reasons; would you like to develop 
them at all ?-No; I do not think that they need development. 

44,268. If you look at the first page of your note, in answer to Question 
15 (a) of our Questionnaire, you say: "In my opinion the Chief Super
intendent, the Superintendent of the Hissar Cattle Farm, and the Principal 
of the College should deal direct with the Financial Commissioner? "-Yes. 

44,269. Have you consulted the Financial Commissioner to discover how 
he would regard this intensive bombardment from these new directions P
Not officially, but I have unofficially. 
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44,270. There is a limit to which it is possible for any officer to extend his 
correspondence P-Y 8I!. 

44,271. Do you not think that if the Civil Veterinary Department is to 
be entirely independent of the Agricultural Department it will be necessary 
to place the whole of the Civil Veterinary Department under one Veterinary 
Officer?-No, not in the Punjab. 

44,272. You think that these 8e\·eral officers should be responsible for their 
own sections of the work directly to the GovernmentP-'-Yes. There are three 
totally independent portions cf the department doing totally different work, 
and the Government would have three Veterinary advisers. 

44,273. Are you satisfied wIth the equipment at the Veterinary CollegeP
Yes, it is ,ery good .. It could be improved a little, and we are doing it 
gradually. 

44,274. Are you satisfied with the curriculum P-Yes, the curriculum is 
good, but the students are not quite capable of dealing with it yet. It is the 
material which is bad. 

44,275. How do you account for that?-The standard of admission is not 
high enough. The matriculation standard in this country is very poor 
indeed. 

44,2i6. Are the salary and prospects sufficient to attract the right type 
of man P-I think so at present. The minimum standard of admission 
should be the ~'.Sc. for the four-years' course. 

44,277. Is any research work being carried out at the college?-A little 
occasionally. It is rather spasmodic. We have no research staff; we have 
not enough mell for that. 

44,278. It is dOlle by the teaching staB' in their spare timeP-Yes; and as 
most of them have SIX hours' work a day there is not much time left. 

44,279. Is any veterinary research work being carried on in the Punjab P
Very little; not what I would call research. 

44,280. There is no whole-time research officer employed in the Punjab P
No. 

44,281. Mr. Calvert: At Sohawa?-There is no staff there capable of doing 
proper research work. 

44,282. The Chairman: I observe from page 541 of your note that you are 
of opinion that Provincial Veterinary Research Institutions should be 
developed ?-Yes, undoubtedly. 

44,283. Would you leave the making of prophylactic vaccines in the hands 
of l\:Iuktesar P-Entirely. 

44,284. Is it possible to support your opinion in favour of provincial 
research on the ground that the problems are local in their nature P
That is one reason. Moreover, it is necessary that the men doing the labora
tory work should see the disease in the field. The men at l\:Iuktesar cannot 
go down to Madras, for instance, and back again very easily. 

44,285. Would you cite one or two instances which in your view illustrate 
your contention that conditions and diseases in the Punjab are local in 
their nature alld therefore cannot be dealt with adequately at Muktesar?
Surra. 

44,286. That does not exist there?-Not to the same extent. 
44,287. Is it the same disease?-Yes. 
44,288. Are there any physical or other local conditions that affect the 

problem in the Punjab ?-Muktesar is on & hill, and it is a plains disease. 

lEr. W. Taylor. 
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44,289. Have you any other instances?-Most .of the diseases dealt with 
at Muktesar are artificially procured by inoculation, and there a.re always 
differences between diseases so brought about and naturaT infectIOns. 

44,290. D.o the research .officers attached to Muktesar ever make journeys 
to the surrounding diBtricts?-Yes, they have been to the college to study 
local conditions. 

44,291. Do you think'there is en.ough veterinary research 'W.ork in this 
Pr.ovince to justify the empl.oyment .of a first-rate research .officer and to 
pay the salary required for a man .of that typeP-I think there is enough 
fjlr twenty or thirty. 

44,292. Do you think the Province could afford to pay for them?-That I 
cannot say. 

44,293. Sh.ould the SuperiGr Veterinary Officer with the GoTernment of 
India whose appointment you rec.ommend be responsible for the conduct of 
Muktesar?-I do n.ot think he should have anything at all to d.o with 
Muktesar. 

44,294. Why?-The control .of the Veterinary Service throughout India is 
a whole-time job. If he is to control Muktesar he will have to spend most 
of his time there, to the neglect .of his .other w.ork. 

44,295. SiT HefIITY LaWTence: You suggest there is en.ough work with.out 
Muktesar ?-Decidedly. 

44,296. The ChaiTman: Do you instruct your pupils in the administration 
of the simultaneous method of inoculati.on against rinderpest?-Yes. 

44,297. Do you regard the average man passing .out .of YGur college as 
capable of administering that treatment with reaso~able safetyP-Yes. 

44,298. It is nGt easy to do, is it?-I d.o not think there is any difficulty 
at all. 

44,299. I was judging from the mistakes which have been made from 
time to time ?-I do not think they were due to technique. 

44,300. Were they due to the material, do y.oU think?-I d.o not know; I 
should think it may have had something· to do with the material, but nGt 
the technique. 

44,301. Have y.oU had disappointments in this PrGvince ?-I do not Know 
of any. It does not come under me, of course. 

44,302. But the teaching does ?-Yes. 

44,303. And to that extent you 'Would be interested to discover how 
accidents, if there were any, oocurred?-Yes. 

44,304. Is .one of the dangers attaching to this method the fact that 
.other and different diseases, such as piroplasmosis, are liable to be conveyed 
to the animal?-Not unless the blood has been contaminated, and it .ought 
not to be. 

44,305. Contaminated after or before being extracted ?-Perhaps befGre. 
It might be taken from a piroplasmosis animal. 

44,306. Is it possible by any precautionary measures to be absolutely 
certain there is no suoh infection?-By microscopic examinati.on. 

44,307. That should be quite definite?-Yes, if the animal has n.ot received 
any treatment for piroplasmosis. It is difficult to find the parasite if it 
has been 80 treated. 

44,308. The .appearance is obscured?-Yes. 

44,309. Do you think the simultaneous method of inoculation is likely in 
the future to be generally applied in a Pr.ovince like this ?-The difficulty at 
present is in getting the virulent blood; it loses its virulence very quickly. 
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We have had trouble in the college in getting it for experimental purposes; 
it has arrived inert., 

44,310. Is not the cost one of the difficulties?-I do not think the cost 
ought to prohibit it at a.ll. 

44,311. Is it your' view that more research work requires to be done on the 
simultaneous method of inoculation?-I do not see a.t present how it could 
be improved. 

44,312. If it were possible to grow the rinderpest organism on an artificial 
culture medium, would ·not that remove all risks?-I should think so, 
certainly. 

44,313. Is not that a direction in which further research would be advis
able?-Yes. 

44,314. Sir Thomas Mlid"leton: How long is your course at the Lahore 
College?-Four years. 

44,315. The entrance qualification is matriculation?-Yes. 
44,316. I think you complained of the quality of the studenta?-Yes. 
44,317. ,You would prefer to have them at a later stage?-Yes, with a 

higher qualification, the F.Sc. 
44,318. Would that mean two years in an Intermediate College?-Yes. 
44,319. Are your facilities for teaching' here as good .as they are in 

Europe?-Yes. The laboratories are not quite large enough, but the 
facilities, compared with European ones, are quite good. 

44,320. Your clinical material is probably better?-Yes. 
44,321. ~ that there is nothing to prevent a satisfactory course in veter

inary scienoe at Lahore except the preliminary education of the students?
Yes. 

44,322. That is a matter one would suppose that could easily be remedied. 
You have Intermediate Colleges ?-Yes. 

4~,323.' What is the difficulty P Is it the cost of the course?-No, but 
that it would take a student six years after passing the matriculation to 
qualify, two years at an Intermediate College and four with us. 

44,324. That is the cost of the course to the student would be increased P
Yes,the length of time it takes to qualify after matriculation. 

44,325. Is there any means by which you could compensate a man for the 
cost of .his extra training? What is the initial pay?-&S.lOO a month. 

44,326. In your view is that sufficient?-I think Rs.l00 a month will 
attract a F.Sc. student. 

44,327. What number of graduates do you turn out?-At present we 
turn out very few, because this course has only been going for six years and 
we have only had two final examinations. In the first two years we had 
only 18 applications for admission, because Government did not raise the 
pay j they kept the pay for two years at the same rate as for the old 
vernacular course, and so better-qualified men would not come to the college. 

44,328. Since the pay has been raised has there been a distinct increase 
in the number of requests for admission?-Last year we had 190 applica
tions for 30 vacancies. 

44,339. You would have little difliculty in attracting candidates even 
if you exacted a higher entrance standard ?-I do not think there would 
be much difficulty. 

44,330. With regard to the relationship of veterinary officers to the 
Financial Commissioner, I think you used the phra.se .. three veterinary 
advisers" ?-By that I mean they would be the ones to give information 
direct to the Financial Commissioner. 
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44,331. You mean three veterinary heads of departmentsP-Yes. 
44,332. Each advising on his own jobP-Yes. 
44,333. Do you think control by the Government of India would be 

welcomed by the Veterinary f:,'erviceP-Yes. 
44,334. We find a tendency on the part of the Agricultural Service tIJ 

escape from the control of the Government of IndiaP-I do not know about 
that j I do not know what they have done in the Agricultural Department. 

44,335. Do you think the Veterinary Surgeon would have no objection 
to control from headquarters P-No, I do not think so. 

44,336. You instance Muktesar as, being an unsuitable institution for 
the investigation of surrai'-Yes, I do, because most of the animals would 
have to be artificially inoculated and the disease is not the same. 

44,337. Was not MukteBar selected by Dr. Lingard in the first instance 
to work on surraP-Yesj there was not as much known about it then as 
there is now. 

44,338. But at that time Dr. Lingard had been 'working on surra for 
a number of yearsP-Yes, he had. 

44,339. And presumably he selected Muktesar as a suitable localityP
I am not quite sure, but I think Colonel Pease selected it. 

44,340. Mr. Barron: At present the three heads of sections of veterinary 
work correspond separately with the Agricultural. Department, do they 
noti'-Yes. 

44,341. You correspond with the Director of Agriculturoj'-Yes. 
44,342. You do not go through the Chief SuperintendentP-No. 
44,343. Nor does the Superintendent of the cattle farmP~No. 
44,344. So that the only. change you are really suggesting is the sub

stitution of the Financial Commissioner for the Director of Agriculture ?-
Yes. 

44;345. Supposing that were not regarded as feasible, would it, in your 
opinion, be an improvement on the present system to have one chief 
Veterinary Adviser to GovernmentP-Yes. 

44,346. In your system, under whom would you place the research 
workersi'-I should have a special Research Department. 

44,347. Then you would create four . departments corresponding directly 
with the Financial CommissionerP-You mean if the Research Department 
is createdi' 

44,348. YesP-I think a great deal dep.ends on how large that depart
ment is going to be j one research officer is not going to do much. 

44,349. Then with regard to the course at the college, if you got F.Sc. 
students, how long would lOu wish to keep them at the collegeP-Four 
years. 

44,350. As at presenti'-Yes. 

44,351. There would be no reduction in the couree at the college?
None at all. 

44,352. Can you give any reasons?-Yes, I can, because after having 
finished their F.Sc. they come to the Collegej they have forgotten a lot 
of the basal scienoes; they have to start againj they do not know enough 
about them to warrant the concession of a year. Not only that, they 
do not take the same subjects in their biology, zoology and botany; more 
attention is paid to things like grasses in their botany in the College 
than in the ordinary F .Se. course. 
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44,353. So that there would be a distinct increase in the cost of educa
tion of a veterinary officer P-There would be a difference of two years 
while he was taking his F .Sc. 

44,354. Would that be popularP-I do not know; I do not think it would 
be from their point of view; I think it ought to be popular from the point 
of view of Government. 

44,355. Sir James McKenna: Is the staff of YOGr rollege up to strength 
at present?-No, it is not. 

44,356. In what is it deficientP-We have not a Professor of Pathology 
and we are one or two Assistants short. 

44,357. How many of your staff have the qualification of M.R.C.V.S.?-
Three. 

44,358. Any Indians?-One. 
44,359. And two Europeans?-Yes . 

. 44,360. Is the total European strength of the College two nowP-Yes. 
44,361. How many Provinces are dependent upon the Punjab Veterinary 

College for the training of their veterinary staff? Have you any atrange
ment with the United ProvInces by which you take their men?-They do 
not send any now; we get them all from the Punjab and Indian States. 

44,362. What are the United Provinces doing?-I think they send them 
to Bengal, because they do not pay them the initial payment that we do. 

44,363. Practically you take men from the Punjab and the Indian States 
,alone?-Yes. . 
. 44,364. With reference to the proposal to have a Veterinary Adviser 
with the Government of India, I think in answer to the Chairman you 
said that he should have nothing to do with Muktesar ?-He should not 
.be directly attached to it; it would be under. him just in the same way 
.as the rest of the Service would be, but he would ha.ve nothing to do with 
the direction of the research work. 

44,365. Of course, you know that now the Veterinary Department is 
under the Ministers of each Province as a transferred subject; what control 
could he exercise in the Provinces? What work would be his principal 
duty if he has not the control of Muktesar as his his principal duty?
He would be able to oo-ordinate the work of the different Provinces. 

44,366. Do you think that is possible with the new form of Government P 
-Yes. 

44,367. To co~rdinate what workP ResearchP-Yes. 
44,368. Does not that anticipate a very increased amount of research 

in the Provinces?-I thought that was what was anticipated. 
44,369. Until we have an advance in research, it does not look as if 

this officer would have very much to do, does itP-No, it does not seem so. 
44,870. Professor Gangulee: Do you find that the demand for veterinary 

education is increasing in the ProvinceP-Very much. 
44,871. Are you able to entertain most of the applicatiollsP-We cannot 

entertain them all. 
44,372. What percentage of the total applications are you able to takeP

The applications vary in number; we take about thirty each year j that 
depends on the number of failures in the previous year; we cannot have 
IIWre than fifty in a class. 

44,873. Do these students pay feesP-Yes . 
. 44,874. Do you charge any extra fees to the students coming from the 

India.n StatesP-Yes, they pay double. 
Mr. W. Taylor. 
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44,375. Do students passing out of your college find difficulty in getting 
employmentP-Not at present. 

44,376. Has any passed student from your college taken to private prac
tice? Is there a great scope for private veterinary practitioners ?-There is 
none at all in the Punjab. 

44,377. So that most of the students who pass out are being engaged by the 
Government departments; is that the positionP-Yes. 

44,378. There is a limit to thatP-There will be; at present there is no 
limit; we can absorb as many as we can turn out for the next few years. . 

44,379. With regard to research work, do I understand that at present the 
teaching in your college is divorced from research work ?-There is no definite 
research work done j it is done in spasms j if there is a little bit of work to be 
done it can be done, but no solid research work can be done at the college 
with the present staff; they have not the time. 

44,380. But Colonel Walker did his work on the foot-and-mouth diseases in 
your Veterinary DepartmentP-Yes, we did it together. _ 

44,381. Is that work being followed up in your college?-Yes, it is; I sent 
a man only a fortnight ago to deal with an outbreak at HissaJ;" with that 
treatment. 

44,382. Do you find the treatment-control of the disease by chemotherapy 
-which you have discovered-sucoossful?-It stopped the whole outbreak. 

44,383. The teaching in the College is now in English, is it noH-Yes. 
44,384. It was originally in the vernacular?-Yes. 
44,385. Do you find there is ll. great advantage in having it in EnglishP

There are advantages and disadvantages; the disadvantage is that the
students' English is not sufficient to follow the lectures; the advantage ill". 
that they have access to English text books. 

44,386. Mr. Calvert: Do you think your English-trained students will be 
as willing to go and live out in small villages as your vernacular-trained 
men ?-I think so; it is rather early to say that" because we have turned out 
so few; we have only. turned out ten or twelve. 

44,387. There is generally a complaint that these highly trained persons in 
various departments do not like living in jungly places P-But when they are 
all of the same class they will have to go; they will not be able to choose. 

44,388. Do you think they will be just as sympathetic with the cultivator 
as your present men are ?-Yes, just as much. When we are told to take 
agrICulturists instead of non-agriculturists it is a farce; they know no morl! 
than the non-agriculturists. 

44,389. Would your six years' course for the F.Sc. tend to keep away the 
sons of cultivators?-Yes, it would, because they are not sufficiently qualified; 
the time has passed when we ought to take in these ignorant men to deal 
with cattle diseases. 

44,390. There is one peculiar feature which we find all over India: that 
whereas the local Governments and Ministers and politicians are very anxious 
to retaiu complete control over agricultural research, they are entirely in
different to veterinary research; can you explain thatP-Yes, it is probably 
because they are politicians. 

44,391. Any suggestion to extend Pusa or to control research from Pusa 
meets with opposition, and they seem to be perfectly ignorant of the fact 
that research in veterinary work is confined to the Government of India; is 
it due to lack of interest in veterinary research ?-I think so, and also because 
there is very little revenue obtained from it; there is revenue obtaillad from 
agricultural research. 
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44,392. Do you think there is much interest among Members of the Council 
in such questions as veterinary research ?-I do not think there is very much; 
I do not know very much about that: I do not take much interest in the 
Council; but I do not think there is a great deal of interest shown 
in veterinary research. . 

44,393. If you took the opinions of the Members of the present Legislative 
OJuncil on two questions: (a) Which is the central research institute in 
India, and (b) what research is being done in the Punjab, could they answer? 
-No. 

44,394. Mr. Kamat: Your complaint is that the Government of India also 
are indifferent to veterinary research as compared with agricultural re
search ?-I think so. 

44,395. So that they .are in the same boat as the CouncilsP-Yes. 
44,396. Mr. Barron: In answer to Sir James MacKenna, you said there 

were only two European Professors at the College; has a third one been 
applied for from England?-Two have been applied for: a Research Officer 
and a Pathologist. 

44,397. I was referring to the teaching staff?-One, the Pathologist. 
44,398. The application was sent home some time ago, was it notP-Yes, 

nearly a year ago, I should think. 
44,399. Can you give us the views of veterinary surgeons generally on the 

terms offered ?-The terms are supposed to be insufficient to attract anyone. 
44,400. Sir Thomas Middleton: What is offered ?-Rs.600, I think it is. 
M. Barron: Starting with Rs.600. 
44,401. Sir Thomas Middleton: Have you any· Fellows of the Royal College 

of Veterinary Surgeons working here?-No. 

(The witness withdrew.) 

Lt.-Col. B. C. BATTYE, D.S.O., A.M., R.E., A.I.C.E., 
A.M.LE.E., &c., Chief Engineer, Punjab, P.W.D. 

Hydro Electric Branch. 
Replies to the Questionnaire. 

QUESTION 9.-S0ILB.-<a) and (c) The drainage of water-logged areas 
(and also areas likely to become water-logged) is the subject of special 
research in the Irrigation Branoh of the P.W.D. There is little doubt 
that the availability in 1930 of cheap hydro-electric power will enable this 
problem to be solved by means of pumping. 

QUESTION 10.-FERTILIzERs.-<a) and (e) Yes; with introduction of 
improved cane in the Punjab there will undoubtedly be a demand for 
an a.rtificial fertiliser. In this connection I attach herewith some notes 
prepared by Mr. A. T. Arnall, recommending the installation of a plant 
using the Casale process of producing anhydrous ammonia, from which 
Bulphate of ammonia could readily be prepared, using raw materials, all 
of which are obtainable in the Province. (See Appendix II.) 

(/) Cow-dung is burnt, first because of the calorific value of the 
undigested callulose contained therein, and Ilecond because of the ease 
with which this material may be pressed into cakes suitable for use as 
fuel. Until the peasant is educated to the advantages of using cow-dung 
.as manure instead of fuel, this practice will continue. Agricultural college 
and school education would therefore appear to be the best solution. The 
peasant for some time to come will be unable to purchase expensive fuel 
as Bubstitutes and must fall back upon the raw product of the farm. 
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It is possible that fodder crops grown to taKe tn~aste 
" sta.!-ks" now eaten by animals would not only improv~liality of 
~he hve-stock but would release this waste to be compressed by machinery 
1D~ cakes of convenient size and weight for fuel purposes. Electrically 
driven presses of this type will become a practical proposition as soon as 
hydro power is available. 

QUESTION 14.-IHPLEHENTs.-(a) This opens up the whole question of 
the use of electric power on the farm. The subject has only quite recently 
come to the fore in Great Britain and America, largely due to the 
developments in this direction in countries like Norway, Sweden &nd 
Denmark. 

It will probably be some time before a satisfactory solution can be placed 
on the market for ploughing with electric power, but there are great 
possibilities for the substitution of electrically driven pumps for bullocks 
in connection with small scale well irrigation. In this connection Ilee 
paragraphs 10 and 20 to 23 of the attached unofficial pamphlet expressing 
the views of the committee got together in the winter of 1924-25 in order 
to draw attention to the advantages likel!, to be derived by agriculture 
in the Punjab from the supply of cheap hydro-electric power. 

QUESTION 17.-AGB.ICULTURAL INDUSTRlES.-{b) and (d)' To start 
subsidiary industries requires three things in addition to r&W materials:

(i) Power. 
(i) Motors for converting the source of power into mechanical power. 
(iii) Machines and the actual process machinery to be driv'-n by t.l!n 

above. . 

It is the ambition of this department to be &ble to supply the first tWtl 
in every farm and village within 20 miles of the transmission system 
now being constructed from April, 1930. The provision of the first (i.e., 
power) involves the solution of certain highly technical and commercial 
problems connected with the transforming down of energy &t a reasonable 
cost from very high pressure (such &B that used on .our tr&nsmission, lines) 
to domestic pressures for use in each farm and village. This problem is 
exercising the best brains in the electrical industry t<Hlay and is well on 
the way to a solution. 

The provision of & motor is secured by a hire-purchase system, which 
is included in the hydro-electric scheme. This will enable consumers to 
obtain electric motors and the equipment connected therewith at actual 
cost price on a deferred payment system spread over a term of ye&rs. 

It-would appear that the provision of the machinery to be driven by 
the motors could also be secured by some form of a hire-purchase fund, 
initiated under the control of the co-operative societies assisted by the 
technical departments, e.g., the Public Works Department and the Dep&rt
ment of Industries. 

APPENDIX I. 

W ArER POWER IN 1'1IB PUNIAB. 

History.-Prior to the War little attention was paid to the water power 
resources of this Province. 

A pioneer development was carried out on the Jhelum in Kashmir State, 
followecl shortly by a sma.ller but in some ways more complicat(>d project for 
the supply of electricity to Siml~. Simultaneously small schemes were con
structf~d in Chamba lind Jammu for the supply of the capit&i towns of these 
States. 

During the War, howevor, oonsider&ble attention had been directed to the 
importanCE! of conserving fuel resources &nd of developing water power &B a 
Bubstiturte. 
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In the summer of .1919 the Punjab Government accordingly decided, a-t the 
suggestion of Mr. F. L. Milne, M.I.N.E., to investigate the power possi
bilitieS of a large bend ad' the river Sutlej near Bhakra.. It was originally 
Government's intention to make simultaneously a hydro-electric survey of 
the whole Province, but owing to the difficulty of finding suitab~ staff with
out interfering with the particular investigation in progress, the survey was 
not actually commenced until October, 1921, after the investigations on the 
Sutlej had been completed. 

This survey was made by Major R. N. Aylward D.S.O., M.C., A.M.I.C.E., 
and was continued uninterruptedly for the n'ext three years, and was 
eventually completed in July, 1924. 'llbe resulting report is a very complete 
one, and occupie8 eight volumes. For the benefit of the lay reader the 
whole of this report has been Bummar>ised in Part A, which can be obtained 
from the Government Press at a comparatively small cost. The report is 
believed to be the only oomplete hydro-electric survey so far produced in 
India and, with certain exceptions, is one of the most complete so far 
published in any country. 

The investigatiolls of the proposed site on the Sutlej River were completed 
in July, 1921. The report was published in considerable detail so as to 
facilitate reference in years to come, because it was considered at the time 
that there was little likeliliOOd of the project maturing immediately. The 
report recommended that no work should be -tar ted until further expert 
advice had been obtained regarding certain technical features peculiar to the 
site. Of these the most important (and that which eventually led to the 
postponement of the project) was connected with the length of the pipe line, 
Which waa so long oompared to the head available that it was anticipated 
that difficulties would be experienced in the governing of the turbines if the 
project was to be self-contained and not working in parallel with other 
installations. A method of getting over this difficulty was suggested similar 
to that which had been adopted tentatively on one or two plants in ;Western 
America; it was though~ advisable, however, to obtain. further information 
with regard to the results obtained at these stations before recommending 
its adoption locally. The pI'OpOSa.! in question involved the dissipation 
directly into heat of large quantities of kinetic energy, which still remains 
one of the unsolved problems of hydraulics. 

As a result of further enquiries Government were advised to postpone the 
development of the Sutlej site until such. time as the project could be made 
to operate in parallel with existIng stati()ll8. Acting on this advice the 
Electricity Board in April, 1922, decided to shelve the Slltiej scheme till a 
later date, and to begin its programme of development on some high head 
site, of which a number were known to exist on the river Beas. 

,While these matters were under consideration, the site on the Uhl river 
was discovered in June, 1922. '.fhis si,te .was just the right kind to replace 
the Sutiej as a first development, besides being superior to other sites so far 
discovered. As it was also believed 00 be capable of meeting all the require
ments of the present generation and thereby unifying the supply of the whole 
eastern half of the Province, the Eleotricity Board in September, 1922, after 
careful deliberation, recommended Government to drop all local propositions 
and concentrllite on the sate in Mandi State. 

The site was surveyed during the winier of 1922-23, and a detailed project 
was worked out dul'ing the following summer and completed by December, 
1923. 

The report is contained in five volumes dealing respectively with the 
hydraulic, electrical, railway and the fina.ncial and general aspects of the 
project. Before taking any further action, Government decided to have the 
project thoroughly investigated by a leading firm of Consulting li!nginel1rs 
in London. In order to assist the Consulting Engineers, and at the same 
time to make sure that no local considerations had been overlooked, it was 

Lt.-Col. B. C. Battye 



551 

decided to have the scheme examined locally by three committees of experts 
dealing respectively with the hydraulic revenue and railway features of the 
undertaking. ' 

These committees all reported favourably on the project and reoommended 
its adoption at once. Their reports were embodied in the project, and the 
whole submit.ted in March, 1924, to two leading firms of Consulting 
Engineers in London, who examined the project on the electrical a.nd 
hydraulic side respectively. The first firm then examin" the scheme as a 
whole with special reference to its financial prospects, and in July, 1924, 
recommended Government to pwceed mith it immediately. 

The scheme was next exaanined in great detail by the Finance Department 
and eventually by a sub-oommittee of rt.h& Punjab Legislative Council. It 
was finally passed by the Council without a division in Maroh, 1925. 

During <the following six months negotiations were completed. with the 
Railway Department for ·the transfer of the railway portion of the project 
to that department for construction and arrangements completed' for the 
formation of a separate branlib. of the Public 'Works Department for the 
construction of the undertaking. The necessary organization was brought 
into being last winter, and works have been in progress since April, 1926. II 
the preselJlt programme is adhered to, the first stage should be completed by 
the spring of 1930. 

The Resources of the Punjab.-The concentration of all the energies of the 
available staff on the Uh} River Project naturally diverted attention from 
the other power resources of the Province, since that Project itself will alone 
and unaided be able to meet all the demands of the Province as fa.r north as 
Sialkot, Lyallpur and Gujranwala for the next twenty years. It follows, 
therefore, that the other water-power resources of the Province, at any rate 
in the south-eastern section, have ceased to be of immediate practical iuterest. 

Any survey of the water-power resources of the Punjab must. of necessity 
fall into separate sectiona dealing respectively with the power avaHablo in 
each of the main rivers of the Prbvince. No proper appreciation, however, 
of these resources is possible wit-hout first. understanding the physiographical 
and geological construction of the Punjab Himalayas. The first portion of 
the general summarising report of the hydro-e1ectric survey, therefore, 
describes the geography and geology of the Punjab Himala) as, necessarily 
based upon the work of Messrs. Burrard and Hayden, which ihas been of 
great assistance to the engineers engaged on the BUrvey. 

The results of tbe survey may be briefly summarised as follows:
Geographically the Punjab rivers, to be investigated fall into four 

classes:- . 
(1) The Trans-Himalayan rivers, i.e., the Indus and the Sutlej, rising 

beyond the Grewl; Himalayan range, and whic:h have a much flatter slope 
than the rest. 

(2) The Mid-Himalayan rivers, i.e., the Jhelum and the Chenah, rising 
on the Indian side of the Great Himalayan range, but beyond the Pir 
Panjal. 

(3) The Cis-Himalayan rivers, i.e., the Ran and the Beas, rising 
between the Dthauladhar and the Pir Panjab, with steeper slopes than 
either of the former. 

(4) The Bub-Himalayan rivers, i.e., the Jumna and several tributaries 
of obhese Punjab rivers, riling in the Dhalaudhar range an~ crossing no 
main range of the Himalayas at all. 

'l1he slope of the Indus is so flat that few power si~ ~xist o~ the Dl:ain 
river, although there must be a number of re~ar~able BItes In the InaccessIble 
area beyond the Great Himalayan range, which IS of course beyond the area 
investigated. '.. . 

There are four sites on rthe main river, but WIth avallable heads varyIng 
from 11 to 43 feet. In spite of this, lwwever, owing to the very large dis-
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charges available, over 100,000 kilowatts could be developed, but the cost 
per kiloW'att wO'Ilid be high. 

As regards the tributaries, an excellent site ca.pable of developing over 
50,000 kilowllitts exists at the point where the irrigation canal fed by the 
Swat, a. sub-tributlary of the Kabul river, emerges from the Malakand 
Tunnel; the other tributaries iIIl'e disappointing. 

The Sutlej, on the other hand, cuts a straight course throu~ all three 
ranges, and al1Jhou~h many wondel'ful sites probably exist beyond, the Great 
Bimlllayan range and on some nf the tributaries beyond the Dhaul<adllar, the 
river itself is SIl fiat that,. liko t.he Indus, it is, with the single except,lon 
JIOII;ed below, rl·latil'ely devoid of good sites on the main stream. It has also 
a remarkably narrow oatchment area within the limits of investigation, and 
therefore few tributaries of important'e from a power point of view. 

The Bhakra hend site, on the main stream, is capable of delivering 88,000 
kilo\v!ltts on a 363 feet hpad. If the Bhakta dam is huilt, this Bite would 
be capable of llelivel'ing threo times tbis quantity for 10, months in a year, 
but would run short of the extra water required during the remaining six 
weeks. As already explained this Project hn!l heen fully investigated nnd 
reports published in great detail. 

The remaining five rivers conta.in most of the sites of importance- reported 
on. The majority of the bes~ si~ on the main streams aeonr where the 
rivers cut through the main ranges referred to above. 

Of these five the Ravi ae a whole is somewhat disappointing, and has no 
good sites, with the possible exception of one on a tribu.tary, the Ojh. 

The Jumna, which forms the boundary between the Punjab and the United 
Provincoo, is MSO disappointing in spite of its comparative steepness, and 
no sites of any importance, with the exception of a small one on the Girl, 
have so far been located. On the upper rea.ohes of the Tons there are 
probahly many good but inaccessible sites. 

The Chenab has one valuable site on the main river at Riaei in Kashmir 
State capable of yielding 40,000 'kilowwtts OOntinuously. 

Of the three tributaries of the Ohenab, the Ans ·and Malikhani Tawi lend 
themselves to a valuable combined three-stage development capable of giving 
OV&l,' 50,000 kilowatts, while the Jammu Tawi, if taken through to the catch
ment of the Ojh, would quite probably yield over 100,000 kilowatts in a 
three-Bba",0'6 development in the valley of the lllitter. 1'his project has not, 
however, been invee"bigated on the ground, and is at present merely a 
proposal. 

.Woith the exception of the Beas, the Jhelum is the best of the Punjab 
rivers. Its value t(l the Punjab, however, is somewhat abatt'd by the faot 
that 1811 the sites are looowd in the territory of Indian States. There are 
two ~it.('s on the main river, one already partially developed by the Kn.shmir 
State at B!lramula, w'llero the rivPl' l'Ut9 through the Dhauhtdhar range, 
while the other on t.he Domel loop is oopable of delivocing more th!ln 100,000 
kilowatt.q in one dt'velopment. The two large tl'ibutaries of the Jhelum, the 
KUMar and Poonah, also oontain valuable sites-that on the Poonch being 
a mlllti-~ta()'e de,elopment capa.ble of yielding well over 100,000 kilowatts. 

Thp. Bell.; is without llo11bt, the most valuable river in the Punja.b. With 
one exceptiOill all the sites are in British territory, and the total gross yield 
is no less than 832,070 kilowatts. 'l1he main river itself, if developed in the 
Kulu valley, is capa.ble of delivering nearly 250,000 ~ilowa.tts. If, however, 
this were diverted through t.he Dhauladhar range mto the UhI valley_ 
project. by no mean~ outside the Hots of modern engi~eerillg--over hal~ a 
million kiluwatts oould be generated 0Ill the site now bemg developed willeh 
utilises the waters of the Uhl. Of the tri'butmes of the Beas, the Pa;rbati 
and the Sainj alono could deliver no ~ess than 16?,000 kilowrubts i? six 
deveropments, while the Uhl, on the hnes now h?mg developed, wlll be 
oapable of yielding eventually no less tha.n 145,200 kilowatts . 

. 'Lt.·OoZ. B. O. Battlle. 



553 

It will be seen that the three rivers providing the· greatest number of really· 
commercially useful sitae are the Baas, the Jhelum and the Chenab. The 
following is a general summary of the capacity of each river, from which it 
will be seen that tllere are no leas than 11 million kilowaM:s capable of com
mercial development in the Punjab a.t present provided markets existed for 
their output. Of these, at preeent only 8,200 kilowatts have been developed, 
and a further 36,000 kilowatts is now under development:-

Item. I Name of river. 

1 Indus 
2 Jhelum 
3 Chenab 
4 Ravi 
5 Beas 
6 Sutlej 
7 Jumna 

Total 

Power capable of 
economical 

development. 

210,000 kilowatts. 
270,000 " 
140,000 II 

190,000 " 
830,000 " 
80,000 " 
50,000 II 

1,770,000 
" 

Dp.lIe/optltf.nts .'0 fm· c01nplcted or 'Under construction.-'£he KashmIr and 
Simla projects already referred to are essentiWly medium head developments, 
using Pelton wheels and high-speed geneNllOOrs of I a standard type in wmch 
the heads, varying from 390 feet in Kashmir to 540 feet in Simla, developed 
artificially by the diversion of water from the river into a flume. following the 
contour and ending in a forebay. The Kashmir 80heme was constructed by 
Lieutenant-Colonel Joly de Lotbiniere, R.E., and followed older American 
practice, using a timber flume and a. small forebay, wJ:rile the Simla project 
is amaller but more elabora.te and more in aooordance with European practice, 
contt.a.ining, in addition to decantation chambers, a large forebay re.qervoir, 
horizontal pressure duct, surge rtank and many of the features embodied in 
the largest undertakings of this na.tuPe. 

The Simla project, which WIlB designed and coustructed by the writer, is 
chiefly of interest from a scientific point of view on account of. its including 
fea.tures whioh at the time constituted world's records. This project WIlB 

constructed primarily in order to supply power for pumpngwater into Simla. 
The plant pumps water to a height of 2,760 feet in one l;ft, which a.t the time 
of its installation constituted a world's record for ihigh lift pumping in one 
lift. The eMisfactory operation of these pumps led to the adoption of this 
type of pla.nt for an even greater ihead in the new Guma woruter works recently 
constructed, where the pump actually lifts wwter over 4,000 foot in one stage, 
which again constitutes a world's record. 

The Jammu scheme makes use of a local irrigation canal, and is chiefly 
interesting III> being one of the first a.ttmnpts to QOmhine a public supply of 
power with irrtiga.tion. 

The Kaahmir and Simla. schemes are particularly of i.nIterest 8B illustrating 
the extent to which electric light when based on water power is taken up by 
the masses. At the present moment every ba.zar shop in Brinagar and SimJa 
uses electric light a.t a cost varying from 12 annllB to a rupee per month. 

The Ka.shmir and Simla. echemes were followed immediately by an interest
ing project in the AmritBar District constructed to the designs of Mr. John 
Ashford, O.B.E., M.I.E. (Ind.), assisted by l\fr. Stephen Legget, 
M.I.E. (Ind.), primarily laS an experiment to test the possibilities of pumping 
lip Bub-soil wa.ter by tube wells. 

i1his is a small scheme, and WIlB the first example of hydro-electric on 
canal falls in the Punjab. The Amritsar project WIlB followed by a similar 
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bu~ more up-to-da-te undertaking at Renala initiated by Sir Ganga. Ram, Kt., 
assisted by Mr. E. S. Crump, I.S.E., and Mr. Stephen Legget. This under
~ing is chiefly of interest for the fact thai\; it. was the first undertaking of 
its kind in the Punjab, depending solely on private enterprise. This soheme 
consists of multi-runner open flume type turbines similar to those at 
Amrit.~a\'. with a similar type of gear drive. The project embodies on 
illtprestins; -and up-to-date syphon overflow, the first of its kind to bc used 
in the Pl1l1jab. -

ThEl ltenala scheme is interest.ing as being the first application of the 
power available at low canal falls for pumping up water from canals on to 
unoommanded areas, a type of development destined to have a considerable 
future in the Province as soon as further supplies of irrigation: water are
available. 

At the present moment the only other undertaking in hand is the Uhl 
River projeot already referred to. -

This hss many iloteresting features, none of whioh, however, oare especially 
novel in hydro-electric development. 

This project makes use of the snow-fed waters of the river Uhl, a tributary 
of the Bess, which joins the latter in Mandi State about five miles east of 
the town of that name. 

Water will be diverted through 21 miles of 9 feet diameter tunnel located 
in solid granite and lilt an altitude of 6,000 feet, and then dropped through 
a. fall of 1,800 feet to the first power station, where 36,000 kilowatts can be 
generated. From this station power will be distributed at a pressure of 
132,000 VQlts via PaJthankot and Dhariwal to Lahore and Amritsar, with 
branches to Ly&llpur, Ferozepore and Luclliiana. T-his forms Stage 1 of tht> 
project and thltt now under construction. 

The supply of watcr lilt present available oan be doubled by the construc
tion of a dam 260 feet high. This will create a. small lake large enough to 
store sufficient water to increase the available supply of power to 70,600 
kilowatts. In this second stage of development it is proposed to extend the 
transmission system so ss to supply Simla, Ambala and Pati·ala in the east 
and aLso Gujranwala, Sialkot and p06Sibly Montgomery and Fazilka in the 
west. 

A further development l'Ontemplated is to take the water through three 
miles of duct a.nd drop it through a second and lower fall of 1,200 feet, 
generating another 48,000 kilt'wllltJt:s, thereby providing a total of 118,600 
kilowatts. This forms the third stage of the scheme, in which it is proposed 
to extend the transmission system so as to supply Saharanpur, Meerut, Delhi, 
and also the districts of Karnal, Panipnt aud possibly nohtak as wl'lI. 'fhe 
whole system when thus extended will be able to deliver power to over 47 
towns extending from Delhi and Rohtak iu the south to Sialkot and Lyallpur 
in the north, at an average cost of Rs.95 pl'r kilowatt year, whioh is equiva
lent to 5 pies a unit.- There'is also II. third fall of 750 feet which ooutd be 
developed later if required j bUl; this hM not yet been surveyed. 

There already exists II. suffioient demand [or power to justify tlie COII

struction of tile first stage. There is, however, good reason to believe rbat 
five years after the completion of the first stage the Mnouut of monlv,} power 
installed in the Province will have noorly doubled. Sta.tistics show tha.t the 
motive power in the area served by the undertaking ~as been developing 
steadily for the lsst twenty years at the l'ate of approxlm~tely 10 per cent. 
per annum, i.e., it has been doubling every ten years. ThIS. development of 
motive power in the Province can be directly co-rel.a.ted .wl~h the dev~lop
ment of irrigatio.n, and as there are still sev:eral promlsmg U'1'l¥~tlOn proJel't.! 
under construction or l'Ontemplated, there IS no reMon tl) RutlClpate III ce6511-

tion in the growth of motive power. . . 
The estimates of power demand ~nrl reVl!Il1l11 upon wh!ch the nndertalun~ 

bas been based do not allow for any inCI'~;l$e in the l'ate of deYl'topMent {,f 

Lt.-Col. B. O. Battye. 
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motive power due to the demand ('reai;ed either by the project itself or any of 
the big irrigation projeote now in hanrl. Tho possiblu l·lectrificllti<ln of the 
railways, the appearance of new indW'ltl'ies, and the IIJl!,liclltio'l of electric 
power to irrigation have not been taken into 'Ilccount. Such developments 
may, Ihowever, be looked for "ith some oonfidence, and it is quite possible 
that the demand for power for irrigation and drainage purp06es alone w.ill be 
sufficient in the next twenty years to use all the available power. 

APPENDIX II. 

SKBTOH OJ!' "THB PossmlLITIBs OJ!' MANUFACTURING AMMONIUM SULPHATE IN 
THB PUNIAB AS A MANURE FOR S.UGABrCANE." 

By Mr. A. T. ATnall, M.lnst.O."e. 
1. Area 'Under 8ugwr-cane.-.India, with 2,500,000 acres under sugar-cane 

(excluding Indian States) is, in point of area, the chief grower in the world; 
it -nevertheless imports sugar, principally from Java and Mauritius, and in 
large and increasing quantities. The Punjab, which is the second largest 
grower among the Provinces, has an area under the cane varying from 
350,000 to 400,000 acres, divided among its 29 districts in year 1921-22 as 
follows:-

District. 
Hissar 
Rohtak 
Gurgaon 
Karnal 
Ambala 
Simla 
Kangra 
Hoshiarpur 
Jullundur .. . 
Ludhiana .. . 
Ferozepore .. . 
Lahore 
Amritsar 
Gurdaspur ... 
Sialkot 
Gujranwala ... 
Sheikhupura 
Gujrat 
Shah pur 
Jhelum 
Rawalpindi... 
Attock 
Mianwali ... 
Montgomery 
Lyallpur 
.Jhang 
Multan 
Muzaffargarh 
Dera Ghazi Khan ... 

Acres. 
1,028 

24,266 
7,578 

23,284 
11,598 

1 
3,505 

19,018 
26,064 
12,956 

2,621 
10,647 
24,784 
49,973 
24,449 
21,099 
16,833 

8,814 
9,869 

84 
47 

938 
49 

10,494 
49,312 

1,973 
5,324 
6,662 

101 

325,560 
47,811 

373,371 

% 0/ normal area. 
60 
65 
45 
75 
64 

62 
73 
93 

110 
72 
79 
83 
88 
70 

107 
120 

91 
124 

31 
46 
81 

123 
243 
112 

98 
182 
125 
149 

Urrigated) 
(Unirrigated) 

89 Total for 1921-22 

456,967 Total for 1920-21. 
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2. Yield of sugar.-Sugar-cane yields a higher percentage of sugar than 
any other plant; but, although it is indigenous to India, the best varieties 
are now found in countries where it is grown under European or American 
planters. Yields up to 8,000 Ibs. of gur (raw sugar) per acre have been 
obtained under careful cultivation and high manuring in the districts of 
Poona (Bombay) and Burdwan (Bengal), equal to results obtained in Java 
and the West Indies; but the average yield throughout India is estimated 
at not more than 2,240 lbs. per acre. In Bombay and Madras the yield 
varies from 5,600 to 6,700 lbs.; in Bengal from 3,500 to 4,800 lbs.· and in 
the Punjab from 1,700 to 2,240 lbs. per acre. ' 

3. The low yield from the cane in the Punjab is said to be due to (i) the 
actual amount of sugar produced in the crop per acre of cane being very 
low; (ii) an unnecessarily large amount of sugal' being lost through imperfect 
extraction of the juice; (iii) losses of sugar through inversion to glucose. In 
commenting upon these call~es of low ~'i.'lr.1, Messrs. W, Roberts and O. T. 
Faulkner (A Tern(; Book of Punjab '.4.gricuZture, 1921) observe that the pro
spects of radical improvement are not very promising, the climate in most 
parts of the Province seeming to prevent good v.a.rieties of sugar-cane from 
ripening properly every year; some improvement in this respect may be 
possible, but it must be remembered, they say, that the amount of water, 
manure and cultivation essential to the cane tells against it in competition 
with other crops especially cotton, for which the climate in most parts of the 
Punjab is said to be more suitable. 

4. Oans-crushing (in mills dnvun by bullock-power', n.nd 9ur-maldng are 
executed in the Punjab by the individual farmers on their small holdings. 
It has been suggested that an increase of 20 per cent. more juice might be 
effected in the crushing of the canes by establishing factories, such as exist 
in the United Provinces, using batteries of nine or more rollers driven by 
steam or oil engines; but, to be sUcce6Sful, use would have to be found for 
the engines during the part of the year when they are not required for cans
crushing, and the area. under cane, easily accessible to each factory, would 
have to be large. 

5. It seems probable that an increase in yield of gur per acre of sugar
cane in the Punjab could be economically effected by anyone or more of 
the following means: -(i) the introduction of better varieties of cane; (ii) the 
use of artificial nitrogenous-ma.nures; (iii) the concentration of areas under 
sugar-cane, and the establishment of modern, power-driven sugar-mills., In 
this Note I shall only consider the second of these means, the use of arti
ficial nitrogenous-manures. 

6. Oos£ u"d profit from suga.r-cane.-Messrs. Roberts & Faulkner (A Text 
Book 01 PU'fl,jOAb Agriculture, p. 147) give the following estimates of the cost 
of cultivation and the profit per acre of sugar-cane in the Punjab, under 
existing conditions:-

OutIay-

Six ploughings at Rs.I-B 
Farmyard manure (residue from maize) 
Seed-8 marlas at Rs.l-12 
Preparation of seed 
Seed-bed preparation 
Sowing 
Three hoeings 
Labour charges for 12 'lVaterings 
Land revenue and water rate, &c. 
Cane crushing 

Lt.-Col. B. O. Battye. 

Rs. as. p. 
900 

18 0 0 
14 0 0 
200 
200 
400 

18 0 0 
300 

15 0 0 
32 0 0 



Outlay-continued. 

Furnace feeder (fireman) ... 
Gur-maker ... 
Hiring of machine 

Return-
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Yield of 25 maunds of gUT at Rs.84 
Less cost of cultivation ... 

Profit per acre (excluding rent ... 

Rs. as. p. 
7 0 0 
700 
5 0 () 

Total cost Rs.136 0 () 

200 0 0 
136 0 0 

Rs.64 0 0 

(1 maund t'quals 82.286 lbs.) 
The prices per maund of gUT prevailing in Lahore at harvest time during 

the 12 years ending 1921 were: -1910, Rs.5; 1911, Rs.4-2: 1912, Rs.5-8; 1913, 
Rs.4-15; 1914, Rs.4-11; 1915, Rs.5-5; 1916, Rs.5; 1917, Rs.5; 1918, Rs.6; 
1919, Rs.9-2; 1920, Rs.1l-8; 1921, Rs.8. 

7. Manuring.-In the us e of artificial manures, India has not assumed the 
importance that other countries have; vegetable and animal manures, which 
are largely produced in India, are .utilized to some extent, but the demand 
at present for artificial manures is mainly from European planting com
munities for use on tea and coffee estates. 

8. Manures a.re generally divided into four classes: phosphates, potassic, 
nitrogenous, and calcareous. In India the phosphatic requirements are 
mostly met by oil-cakes and bones, though basic slag and superphosphate are 
also used to a limited extent in special mixtures for special crops. As 
regards the Punjab, "re~lUlts appear to indicate that very little benefit 
is at present found in the use of phosphatic manures in most of the ordinary 
systems of agriculture adopted" (Report by a committee of the Board of 
Agriculture, Poona, 1917). . 

9. Potassic manures are not generally considered. of importance in India, 
and ue not used except to a very small extent in special mixtures for 
tea, coffee, garden crops, &c. 

10. Most Indian soils are very deficient in nitrogen, and therefore very 
responsive to dressings of nitrogenous manures. Bulky organic manures 
like oilcake and cattle dung are said to -be more suited to Indi-an soils 
than concentrated manures; and although the demand for the latter for 
special, irrigated crops (such 'as sugarcane, tobacco, garden crops, &c.) 
is increasing, and is likely to increase, their 'Wholesale use by, the ryots is 
not considered at present possible, owing to want of facilities for their 
cheap supply and transport. 

11. The important artificial nitrogenous-manures in use in India are 
nitrate of soda and ammonium sulphate; ·both of these have been tried and 
found useful as a source of nitrogen, either to supplement the use of 
organic manures or in complete mixtures. Trials in the Bombay Presidency 
with sulphate of ammonia on sugarcane have proved that on new lands, 
which have only been growing sugarcane comparatively !recently, better 
results are obtained by mixing sulphate of ammonia with saffiower, than 
from either cake or sulphate of ammonia alone. The use of sulphate of 
ammonia is reported to be spreading fast in the Bombay Presidency for 
sugarcane on the Deccan canals (the present a.rea under sugarcane on the 
DeCcan canals is under 30,000 acres; it is expected to increase in the 
next twenty years to 150,000 acres, with expansion due to new canals). 

12. Sugarcane must ·be sown on manured land, and it responds well to 
a heavy outlay on manures. In the Punjab farmyard manure is used 
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almost exclusively for this purpose j it is seldom applied directly to the 
land before planting the cane, chiefly because freshly applied farmyoard 
manure appears to attract white ants, which d'amage the cane, and also 
to delay the ripening of the cane; the greater part, or more usually all, 
of this manure is therefore applied to the preceding maize crop. One 
would think that ammonium sulphate should possess definite advantag-.08 
in this respect over farmyard manure-but I have no information on the 
point. 

13. A series of manurial experiments on voarious crops were made by the 
'Government of the Punjab at their Lyallpur farm, and !reported upon in 
J920 by Mr. O. T. Faulkner, late Deputy Director of Agriculture, Lyallpur. 
'These experiments 'Were made with the object of discovering the dominant 
manurial ingredient for each of the comlIWn crops of the canal colonies 
of the Punjab (sugarcane, maize and cotton during the summer seaBon; and 
wheat, toria and gram during the winter season); a consideration of the 
.economic aspects of the question was postponed for subsequent investiga
tion. Their utility, however, is said to have ibeen impaired by the absence 
of unmanured control plots, ,and moreover the way the crops were rotated 
was not typical of the practice of the district. The results obtained from 
sugarcane are given in the following table, which shows the relative yields 
from plots variously treated with artificioal fertilizers compared to yields 
from plots treated with farmyard manure. 

Experiments at Lyallpur farm. 

Year. 11911./1912.11913./1914. j 1915./1916./1917. 

Treatment: %' % % % I % % % 
Farmyard manure (4 100'0 100'0 100'0 100'0 100'0 100'0 100'0 

tons per acre). 
82'8 94'1 94'4 Bonemeal (304 lbs. per - - - -

acre). 
147'0 92'2 Bonemeal (304 lbs.) and - - - - -

lime (560 lbs. per 
acre). 

35'8 55'5 Gypsum (560 lba. per - - - - -
_ acre). 

112'3 71'2 77'0 Basio Blag (656Ibs. per - - -
acre). 

95'7 66'9 70'9 Lime (560Iba. per acre) - - - -
Calcium cyanamide - 122'6 - - 97'5 - -

(397 lbs. per acre). 
122'9 111'6 Calcium nitrate (550 - - - - -

lbs. per acre). 
119'6 130'9 Ammonium sulphate - - - - --

(318 Ibs. per acre). 
171'5 136'6 Ammonium SUlphate - - - - -

~318 Ibs.) and lime 
560 lbe. per acre). 

144'1 138'7 Ammonium SUlphate - - - - -
(318 Ib8.~. bonllmeal 
(3041bs. I and lime 
(560 lbs. per aore). 

144'1 134'5 Ammonium sulphate - - - - -
'(318 lbs.), calcium 
nitrate (450 Ibs. and 
,superphosphate (213 
Jbs. per acre). 

Lt .• Col. B. C. Batt'/le. 
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14. In reviewing these experiments, Faulkner observed that sugarcane 
gave a substantially increased yield when manured, the: increase amount-

. ing to 2~0 per cent. in all normal years; it was only in' 1911 and 1914, 
when the whole crop was inferior, that the relative increase due to 
manuring was less; the dressings of farmyard manure caused subsequent 
and consistent increases of yield, but the dressings of soluble nitrogenous
compounds caused a much greater increase. He arrived at the conclusion 
that, so far as could ,be seen from the experiments, nitrogen is by far 
the most important element of plant food controlling the growth of crops, 
.. grown under the conditions of these experiments"; <and that the appli
cation of nitrogenous manures to sugarcane and maize .. always markedly 
increases the yield." Gypsum and phosphatic manures appeared to fail, 
under the conditions of the experiments, in producing such increases in 
yield as would render their use profitable on any of the crops experimented 
upon. 

15. From more recent trials in the Punjab it has been found that 
ammonium sulphate alone, applied at the rate of 350 lbs. per acre, gives 
the best economic yield. It not only improves the quality of the cane, 
but also increases the out-turn of cane per acre. Of all the manures tried 
(a) ammonium sulphate (b) superphosphate (c) lime, and (d) complete 
manure (i.e., a mixture of (a) and (b) along with potassium sulphate), 
ammonium sulphate alone has been found to be capable of bringing any 
excess profit to the zamindar; in this case the excess profit is s'aid to 
come to about Rs. 50 per acre. The results, however, are subject to 
experimental errors, and require further confirmation. (I have no details 
of these recent experiments.) 

16. Irrigation in the Punjab.-An important feature of the Punjab is 
that it is extensively irrigated; out of a total cropped e.rea of 27,000,000 
acres, 12,200,000 Beres or 45 per cent. are irrigated; of this irrigated area 
8,000,000 acres are irrigate<! by Government canals, 500,000 aj)res hy 
private canals, 200,000 acres by tanks and other sources, and 3,500,000 
acres from wells. The areas under the chief crops in 1916-17 were:-

Unirrigated. Irrigated. Total. 

Wheat ~,600,000 4,9001000 9,500,000 
Gram 4,200,000 900,000 5,100,000 
Maize 800,000 500,000 1,300,000 
Cotton 200,000 900,000 1,100,000 
Rice 300,000 800,000 1,100,000 
Sugarcane ... 50,000 350,000 400,000 
Toria 400,001.' 400,000 

17. Messrs. Roberts and Faulkner (A Text Book on Punjab Agricultwre, 
p. 27) say that .. with cheap electric power it may before long be possible 
to have nitrogen manure manufactured in the Punjab, and if it could 
be turned out at from &.8 to &.10 per maund, there should be a great 
future for it as a manure for wheat and cotton." I believe nitrates are 
the best for wheat, about 120 lb. per acre being required. 

18. Mwnufacture of ammonium sulphate.--11'he chief raw materials 
required are cheap electric power and gypsum. The Government of the 
Punjab will probably begin this year to construct the first stage of the 
Uhl river hydro-electric project together with the first stage of the power 
distribution system, which is designed ultimately to supply electricit'l" 
throughout the Punjab, and to' Delhi. I am told that, during the firRt 
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four to five years of operation, by-product (or off-peak) power will be 
available from this ~cheme anywhere on the system at about 1 to 2 pies 
per unit (0·0833 to 0·1666 pence per unit) for night supply during eight 
months of the year (July-February) up to a maximum of 5,000 k.w. aud on a 
aaily load-factor of 50 per cent.; after the first four to five years of 
operation, the storage dam of the Uhl river scheme will be constructed, 
and the 5,000 k.w. by-product po·wer would from then onwards be available 
throughout the year. If there were sufficient inducement to start buiIaing 
the dam now, this by-product power would, of course, be made available 
throughout the year from the commencement. For a load of 5,000 k.w. 
at 1 to 2 pies per unit the power would be supplied at 3-phase, 50-cycles 
and at any voltage to suit the consumer; for smaller loads the supply 
!Would be at, say, 11,000 or 22,000 volts. 

19. To utilize this by-product power in the manufacture of ammonIUm 
'Sulphate, it would be necessary to install converters and other electrical 
plant of twice the capacity that would be required for a factory of the 
Bame outturn, but receiving a continuous supply of power throughout 
the day; gasometers would also be required to regulate the fluctuating 
production of hydrogen. 

20. Gypsum occurs in enormous quantities in the Punjab in the Salt
range areas of the Jhelum, Shahpur and Mianwali districts; other important 
occurrences are known along the foot of the Kala Chitta range in the 
Rawalpindi and Attock districts, and in the Spiti Valley in the Kangra 
district. It also occurs in the neighbouring States of Bikanir, Narwar 
and Kashmir. The average annual production during 1914-18 was as 
follows :-

The Punjab (Jhelum district) 
Rajputana (Bikaner) 

" (Narwar) 

Total 

Tons. 

1,389 
12,103 

5,363 

18,857 

Value. 
£ 
56 

672 
247 

975 

21. The most accessible deposits for a factory located near Lahore would 
be those of the Salt range, which, moreover, are in British India, about 
150 miles distant by rail. I have no information regarding the distance 
between the railway and suitable deposits; there are two or three lines 
running into the Salt range, and the gypsum should be available in Lahore 
at about Rs.10 per ton (the transport of gypsum 150 miles at the present 
N.W. Railway rates would cost Rs.5-2 per ton). Some of the varieties 
of Salt-range gypsum are said to be very pure, but I have no analysis; 
it occurs in large masses and should be easy to mine. 

22. There is an idea to encourage the establishment of new industries 
in the Punjab on lands between Lahore and Amritsar, which in time may 
become the industrial centre of the Province. These are the two chief 
towns of the Punjab, and they are only 32 miles apart; they are directly 
connected by the main line of the N.W. railway and by the trunk-road. 
and will be connected by the first instalment of the 132,OOO-volt trunk-line 
of the Punjab electricity distribution system; an adequate water supply 
will be available from the irrigation canals. Somewhere in this area may 
be found upon further investigation the most suitable site in the Punjab 
for a nitrogen factory; it would be well situated not only as regards 
electric power, gypsum, the chief market and business centres (Lahore 
and Amritsar) and the sugarcane districts, but also as regards labour. If 
the nitrogen industry were to be established in this area, and its demand 
.for power became very big, Government could arrange to develop further 
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power sites, of which there is a large number in the neighbouring Hima
layas, and oonnect them to their system to meet any requirements of the 
industry, providing, if desired, a continuous supply of power (doubtless 
at a little higher rate). Once, therefore, the nitrogen factory is bllHt, 
there would be no occasion to scrap it later on in order to move to a 
big power site, and moreover no capital would be required by the nitrogen 
company to construct power works. 

23. To arrive at a rough idea of the possible future magnitude of a 
nitrogen industry, to meet the requirements of the Punjab sugarcane 
alone, we will assume that 50 per cent. of the present area under the 
cane is manured at the rate of 350 lb. of ammonium sulphate per acre. 
There are upwards of 350,000 acres under sugarcane each year in the 
Punjab; half this, or 175,000 acres, would consume annually 27,000 tons 
of ammonium sulphate, which in turn would require for its manufacture 
13,500 k.w. continuous power throughout the year, or 27,000 k.w. by-product 
power (50 per cent. load-factor) throughout the year. The 5,000 k.w. by
product power for eight months would produ~ about 3,300 tons of 
ammonium sulphate annually; or about 5,000 tons annually, when it is made· 
available throughout the year. The cost of electric power per ton of 
sulphate of ammonia produced would amount to Rs.23 to Rs.46 (with power 
at 1 to 2 pies per unit), or, say, 1 to 2 rupees per maund of fertilizer. 

24. If the cultivator obtained an excess profit of Rs.50 per acre by the 
use of the fertilizer (v. paragraphs 6 and 15 above), he would almost 
double his present profits from the cultivation of sugarcane; this would 
represent an. excess profit to the cultivators of the 175,000 acres of Rs. 87 
lakhs annually. 

25. This note is restricted to a consideration of the use of ammonium 
sulphate on sugarcane in the Punjab; there are very important areas, how
ever, of sugarcane in the adjacent United Pro'vinces, and in the adjacent 
States, which could ·be cheaply supplied from a nitrogen factory situated 
between Lahore and Amritsar; and of course cultivators would use the 
fertilizer for other crops besides sugarcane, once it is made readily avail
able to them at low prices. 

26. Co-operative Societies.-The Punjab is essentially a province of petty 
peasant proprietors-the typical cultivator owning about eight acres, and 
probably reuting an additional four acres. The enormous difficulty that would 
have been expel·ienced in supplying such an agricultural community with 
artificial manures, however, is practically solved by the success of the co
operative movement in the Punjab. Efforts of the co-operative olrganisa
tion are said (The. Wealth and Welfare of the Pu'Tljab, by H. Calvert, 
I.C.S., Registrar, Co-operative Societies, Punjab) to be resulting in an 
increasing demand for 'better seed and improved implements, enquiries 
coming chiefly from co-operators, who are beginning to pay greater atten
tion to problems of land improvement and the extraction of bigger yields. 
A considerable amount of selected seed is :now ·being distributed tbrough 
the societies, several of which are also trying new sugarcanes with encourag
ing su('ce~s. 

27. The co-operative idea is taking. firm root amongst the people; in 
the year 1922-23 the total number of co-operative societies in the Punjab 
was 9,570, with a membership of 256,363 and a total working capital of 
over £3,000,000. '.l1he co-operation between the oo-operative and the 
Agricultural Departments, which is already effecting definite improvements 
in agricultural methods, is a matter of great importance; these two depart
ments between them may be able to effect in time a ..standard of agriculture 
amongst the peasant cultivators of the Punjab comp·arable to that usually 
attained by wealthy farmers and planters. We should not have to wait 
for big farmers to replace the small farmers of the Punjab, before we could 
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secure a good market for artificial manures; if the Agricultural Department 
were to recommend. now the adoption of certain artificial manures for 
certain crops, at prices at w·hich we may be able to supply them to the 
societies, a big market might be possibly created at once. I believe the 
Punjab co-operative societies are financially in a position to order, if 
they wish, up to Rs.50 lakhs worth of artificial manures annually; there 
is, therefore, a big prospective consumer in existence in the Punjab wealthy 
enough to provide a commercial basis for the establishment of a nitrogeu 
industry, but the Co-operative Department has to be convinced that tho 
artificial manures (at the prices we could supply them) would be sure to 
bring a satisfactory excess profit to the present cultivators. No elaborate 
organisation has to be created for the distribution of artificial manures 
in the Punjab or for the propagation of the knowledge of their value; it 
already exists in the -co-operative societies, which would become our con
sumers. 

28. Protection and transpart.-As Mr. Calvert has pointed out, the 
land-locked position of the Punjab affords valuable protection to industries 
based on local markets; any based on local agricultural requirements would 
be very favourably situated. Goods manufactured in Lahore are protecte.l 
by 751 miles of freight from Karachi, 1,254 miles from Bombay, 1,213 miles 
from Calcutta, and about 1,070 miles from the coal mines and iron works 
of Bihar and Orissa. The following are the present rates for railing 
ammonium sulphate or saltpetre from the three chief Indian ports to 
Lahore:-

Calcutta to Lahore 
Bombay to Lahore 
Karachi to Lahore 

Per maund. 
R.~. a. p. 

2 10 11 
200 
1 10 11 

Per ton. 
Rs. a. p. 
73 0 2 
54 7 0 
45 12 8 

Sulphate of ammonia (20-21 per cent. nitrogen) at present, in wagon loads, 
varie~ from Rs.190 to Rs.200 per ton gross f.o.r. Calcutta; at the fore
going transport rate it would amount to Rs.263 to Rs.273 per ton delivered 
in Lahore, or about Rs.10 per maund. 

27. The present rllite per maund-mile for ammonium sulphate or saltpetre 
on the N.-W. Railway is 0'42 pie, or roughly 1 anna per ton-mile, which 
would be the rate for railing sulphate of ammonia from a nitrogen factory 
near Lahore to different parts of the Punjab. 

Supplementary Note. by lIlr. A. T. Arnall on Nitrogen Fixation 
in the Punjab. 

I wrote the above "Rough Note on the possibilities of manufacturing 
"ammonium sulphate in the Punjab as. a manure for sugarcane" in 
September 1924. I have no time at the moment to revise this note, and 
bring it up to date, but may add the following:-

Fi;ration Processes.-The processes in use for the fixation of atmospheric 
nitrogen may be divided into:

(1) The arc process. 
(2) The cyanamido process. 
(3) The manufacture of ammonia by direct synthesis. 

The arc process produces nitric acid from which nitrate of lime can be 
made. This process requires a very large ·amount of power in proporti?n 
to the amount of atmospheric nitrogen fixed, and has only been a commerCIal 
SIlCCesS in Norway, where the cost of electric power is abnormall:r low. 
The process would be quite out of the question in the Punjab, and lD any 
case the product, viz., nitrate of lime, is not suitable. 

Lt .• Col. B. C. Batt1l6. 
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The Cyanamide procea8 does not require any very large amount of power, 
'but on the other hand requires good quality coke as one of its raw materials. 
'The process is not profitable in small units and cyanamide under certain 
-circumstances acts as a plant poison a.nd there is a tendency for it to be 
.superseded by other nitrogenous products. Sulphate of ammonia can be 
and 'has been produced from cyanamide, but the combined process is 
ilOmplicated and less economioal under the conditions which we are con
sidering than when a direct synthetic ammonia process is used. 

Of the various synthetic ammonia processes, the Oasa.le process appears 
to be by fa.r the most favourable, firstly because a sma.ller unit can be 
employed eoonomica.lly with this process tha.n with any ot'her, secondly, 
because of the simplicity of the process and thirdly, beca.use of the low 
capital cost. . 

The Casale process of nitrogen fixation produces anhydrous a.mmonia 
in liquid form by the combination of nitrogen and hydrogen under con
ditions of high pressure and temperature in t'he presence of a. cata.lyst. 
Ele<."tric power is llsed for the production of pure hydrogen by the electro
lysis of water. It is not used otherwise in the process except for the 
operation of compressors and other auxiliary maohinery. As a consequence, 
by the provision of gasometers for the storage of the accumulated hydrogen, 
it is possible to arrange t'he load from the power stations at such hours 
of the day or night 68 may be most convenient and so reduce the power 
taken at times of peak load. It is, therefore, a very valuable process for 
the power engineer to employ in connection with the ordina.ry industrial 
or lighting load. 

The synthetic plant is generally made in units to produce 7t tons of 
anhydrous ammonia daily, and one such unit in operation would require 
a,ooo K.W. continuously for its operation. The smallest plant, therefore, 
t'hat would be installed in practioe would be one consisting of two such 
units so that one could always be lon opemtion, the other being held in 
reserve in order to maintain conumious' operation while catalysts were 
being changed, &c. 

The ammonia produced would preferably be fixed as sulphate of ammonia 
which has ibeen found to be the most suitable nitrQgen fertilizer for sugar
cane, as already indicated in the attached note. This product can be pre
pared either by means of sulphuric acid made from imported .sulphur or 
pyrites or by the use of gypsum found in the locality. The gypsum process 
is used in Germany, and also in Spain, and I believe to a limited extent 
in England. 

If the product is prepare.} by means of sulphuric acid made from imported 
sulphur or pyrites, a sulphuric acid plant must be put up. A complete 
E:lasale plant (including necessary sulphUTic acid plant), giving an annual 
output of approximately 10,000 tons of ammonium sulphate, located in a 
·convenient part of the Punjab, should be able to produce ammonium sulphate 
Ex Works at rather less than a Rs.150 per ton, or Rs·5--8---0 a maund, 
based on power costing about Rs.70 per K.W. year. In this connection, 
Mr. D. Milne, C.I.E., Director of Agriculture, ga.ve me in January 1925, 
-the cost per ton of ammonium sulphate delivered at Lyallpur and Gurdaspur 
Agricultural Stations as follows:-

Year. 

1914 
1915 
1916 
1917 
1918 
1919 

Lyallpur. 
Rs. a. p. 

348 ° ° 
369 0 ° 

Gurda8pwr. 
Rs. a. p. 

345 0 0 

397 8 0 
59011 8 
56013 4 



564 

Year. Lyallpur. Gurda8pur. 
Rs. a. p. Re. a. p. 

1920 600 0 0 
1921 600 0 0 476 4 0 
1922 Discontinued 351 9 4 
1923 do. 536 4 0 
1924 do. 435 0 0 

It will be seen from the foregoing tJhat the price paid by the Agricultural 
Department is very considerably above the price that would have to be 
paid from a. commercial plant established in the Punjab, even when using 
imported sulphur. 

In my opinion the position fully justifies a thorough investigation of a 
proposal to manufacture ammonium sulphate in the Punjab by means of 
off-peak power from the Mandi Scheme, linked up with, if necessary, 
power from canal falls in the Province. This investigation should, of 
course, also include tJhe possibility of utilising gypsum from the Salt Range 
in place of imported sulphur. 

Oral Evidence. 
44,402. The Chairman: You are Chief Engineer in the Punjab?-Yes. 
44,403. You 'have provided the Commission with a note of the evidence 

that you wish to give. Would you like to make any additional statement 
at this ,stage, or may we ask you a few questions ?-I have nothing further 
to add. 

44,404. Would you tell the Commission the extent of your responsibilities? 
-I am Chief Engineer of the new branch of the Public Works Department 
that has been brought into existence to construct the Uhl river hydro-electric 
project which is now under construction. 

44,405. And that is the limit of your present function, is it?-Yes. 
44,406. W,hat officer, if any, is !'esponsible for reviewing hydro-electl'ic 

schemes in the Punjab as a whole?-It is rather difficult to say. Govern
ment have so far not formulated any definite policy that I am aware of 
with that object in view, but I have suoceeded in getting a Government 
order issued to the effect -that no hydro-electric development is to be 
undertaken by any Government department without having the particulars 
of that development sent to me for examination. That has been published 
as an order of Government and sent to all departments in order to ensure 
co-ordination of the water-power resources. 

44,407. From your knowledge and experience of hydro-electric develop
ment, would you say that it is a field in which it is most desirable that 
due consideration should be had for the . future so that previous commit
ments may, not prejudice development?-Yes. 

44,408. So much from the provincial .angle: Now from the All-India 
point of view, would you say that the same thing applies?-Yes, but not 
quite to the same extent, as the only contact with other Provinces in 
connection with hydro-electric power are the North-West Frontier Province 
in the north and the United Provinces in the south. The investigations 
of the NQrth-West Frontier Province with regard to the water-power 
resources have been included in those of the Punjab, treating them as a 
whole. We have not made any investigations into the resources of water 
power in the United Provinces, but we have' come in contact with that 
Province in connection with the proposals to extend our transmission system 
to supply Delhi, because at one stage there was a proposal to construct 
a main transmission line to Delhi via Saharanpur and Meerut and in that 
connection we 'have had to carryon some negotiations with the United 
Provinces. 

Lt .• Ool. B. O. Battye. 



565 

44,409. SiT Ganga Ram: Was that meant for lighting purposes onlyP
No, for industrial power. 

44,410. The OhaiTmaill.: You have mentioned the North-West Frontier 
Province and the United Provinces: how about the Indian StatesP-Our 
relations with the Indian States are all carried out through the Agent to the 
Governor-General, Punjab States, and we have entered into agreements 
with two States 60 far, one the Mandi State, in whose territory we are 
actually constructing and developing our site, and with the Kapurthala. 
State. But we have had very great difficulty in coming to any proper 
understanding with the States surrounding Patiala and the difficulties of 
negotiating agreements with Pa.tiala. State have to some extent poet-. 
poned the extension of our operations in that direction. 

44,411. Is there any officer directly responsible to the Government of 
India who is in a position to take an active and useful part in that matter P 
-Only the Agent to the Governor-~neral, who of course renders a great 
deal of assistance. 

44,412. You are no doubt aware of the history of hydro-electric surveys 
in India. I think there have been three and you are probably aware that 
as the result of the recommendations of the Inchcape Committee the posts 
of the Chief Engineer of Hydro-Electric Surveys and Electrical Adviser 
to the Government of India were abolished in August, 1922. From the 
All-India angle, would you say that it is desirable that the Government of 
India should have some officer responsible to it for hydro-electric develop
ment as a whole in India P-I should say that it is very desiI'&ble but I am 
not in a position to say to what extent the questions that are arising and 
coming under the notice of the Government of India are sufficiently 
numerous or important to justify a whol&-time officer. 

44,413. The trouble is, of course, that rights that may be granted and 
vested interest that may arise may in the future stlllnd in the way of: the 
best use being made of the hydro-electric possibilities in the country p-:", 
Yes, I agree. 

44,414. And it is difficult, unless al very close watch is kept, to prevent 
such commitments being entered into. Would you agree with that?-
Certainly. 

44,415. Now to turn to the note which you have provided to the Com
mission: In answer to Question 9 on page 548 you say: "There 
is little doubt that the availability' in 1930 of cheap hydro-electric power 
will enable this problem to be solved by means of pumping." Is that pump
ing from weIls?-lt was not intended to be confined to wells; it was pump
ing either from wells or from open drainage ditches. 

44,416. You have attached a series of notes to your note of evidence, 
dealing with the possibilities of developing the manufacture of artificial 
fertilizers, using electricity as the power. How far have the investigations 
into the economic ossibilities of these schemes been carriedP-About as far 
as you see on the paper in front of you. 

44,417. Nothing further than that?-No. 
44,418. So that meantime no commercial concern would venture in thia 

field?-I do not think so. 

44,419. On page 549, you. suggest that in the future fodder crops may 
be grown which will be consumed by the live..stock and that the waste stalks 
which are now eaten by the animals will be available for manufacture into 
fuel. Have you studied the history of fuel manufacture of that description? 
-No; it is merely a suggestion that occurred to me while I was drafting out 
the replies to the questionnaire; it oocurred to me as the only feasible way of 
getting cheap fuel into the hands of the farmer. 
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44,420. On page 560, you suggest an investigation into this question of 
manufacturing ammonium sulphate by using your off-peak power and say 
that Government would. be justified in embarking on a more detailed 
·examination of its possibilities?-Yes, most distinctly. I am quite con
vinced of that. 

44,421. Would that be an expensive venture, the survey which you sug
gestP-I am afraid I could not answer that. 

44,422. iWhat is to be the nature of the current to be transmitted along 
your main lines ?-Alternate current, three phases, 50 cycles; that is the 
standard practice. 
. 44,428. And at a voltage of ?-I am not quite certain about that yet, 
probably 132,000; we are investigating that question at the moment. 

44,424. What is the smallest power unit which, in your view, would, 
economically speaking, justify the stepping down for use with prime movers? 
-That is a question which we are investigating at present. In fact, the 
electrical industry is concentrating as a Whole on this particular problem. 
At. present the smallest economic unit is about 100 kws. and even greater but 
I hope that eventually we may be able to get something like 10. It is a 
highly technical problem upon which the best ·brains of the electrical in
dustry are at present concentrated. Eventually we hope to be able to 
tap our transmission line with some means or other to supply every village 
through which we pass. 

44,425. You agree that the probable extent to which current of this 
nature is likely to be useful to the agricultural community is the very 
centre of the problem?-Yes, it is; but of course you have got to remember 
that, even if we could !ltep down to small units that only supply the 
villages through which the actual transmission line passes, which means an 
area about ten miles wide along the whole length of the transmission line, 
it does not enable us to solve tihe problem of how to get into districts more 
'than ten miles away from the line. That necessitates additional branch 
lines at low pressure j ·but it is merely a; matter of cost; it can be solved. 

44,426. You mention the instance of California. I was thinking of the 
use of electrical energy by a rural population. To what use is the current 
put in that country 'by agriculturists, for power purposes?-I do not think 
tihey have used it for power purposes. Recently there have been several 
papers read before the Technical Institutes, and it was suggested that 
there were 120 uses for power on a farm, including of course ploughing, 
and in America nearly all those uses are taken advantage of. 

44,427. Even in America the low load factor has to some extent prohibited 
the development in the rural areas, has it not? The amount of current used 
outside California in the United States by the rural population is not very 
important?-No; it is only at the beginning of the development, largely 
owing to the remoteness of the farms from the transmission line. 

44,428. What is the proposal in the case of the scheme for which you are 
responsible, that Government should own the trunk <lines ?-Yes j we are 
building them. Our intention at present is that Government should own 
the whole undertaking and operate it. 

44,429. Have you made up your minds as to who is going to pay for the 
stepping-down stations ?-The trunk lines and the stepping-down stations 
and the distribution in the villages and towns except where licensees at 
present exist are to be under the Government j that is the present intention. 
It has been suggested that tihis distribution system in the towns and th3 
villages should eventually be made over either to local authorities or 
distribution companies after they have been ·built and have been in 
"peration for a few years. 

Lt.-Ool. B. O. Battlill. 
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44,430. Would you expect electricity to take the place of bullock power 
to any great extent?-I think it will take the place of bullock power on a 
large scale. But whether it can take its place in the matter of ploughing 
is another matter. 

44,431. Let us take pumping. Already mechanical prime movers are 
used for pumping water from tube wells. Do you think there IS an 
important field for electrical development in that direction ?-I think there 
is sufficient evidence to show that it will develop, but it will develop slowly. 
It is complicated by the fact that the farmer has to keep some bullocks, and 
a smaU man is compelled to have a pair of bullocks in any case and he 
could use them for pumping. 

44,432. Has it occurred to you that the loss in manurial values might be 
an important consideration in any change of that sort?-The total amount 
of manure produced: by two bullocks on 110 single farm is, I fancy, very small. 

44,433. I observe from page 554 of your note that you think that the prin
ciple of irrigating land above the level of command by means of electrical 
power used to pump water from canals is likely to be an important direction 
of development in the future?-Provided the water is available in the canal. 
At present I understand that practically all the water that can be brought 
by the canals can be used up on the commanded area and that there is a 
shortage of water for uncommanded areas, but I am not sufficiently 
acquainted with this matter; that is an irrigation "question. 

44,434. In the main, has the case for constructing this system been 
founded on the assessed demand by large communities such as LahoreP
No merely large communities; it has been assessed on the total motive power 
actually installed in the towns which we propose to supply. There has 
been a very detailed census made of every motive power user and the 
amount of motive power he has installed, above 10 horse-power. We have 
not ooncerned ourselves with people who have motive power of less than 
10 horse-power. That has been tabulated out and examined and it forms 
the basis of this project and a lot of that is in small towns, not large 
communities. 

44,435. I see that YOll do not include the stimulation of. plant growth 
by electrical discharges in the objects that you have in mind. That is 
perhaps a little futuristic?-I personally know Mr. Blackmann, and I 
discussed it .with him when he was making his experiments in 1919, and 
I gathered from him that he had proved conclusively that there is a 
development of plant growth; but I am especially interested in selling power, 
and the amount of power required for this purpose is a negligible quantity; 
from the point of view of the salesman I am not interested in it; but from 
t·he point of view of agriculture I think it is Hkely to be very costly; it 
requires a very costly overhead system of wires. 

44,436. Can you tell us how soon the fir8t rural area in the pLains may 
expect to have power at its disposal?~We hope to have the whole of the 
fir8t stage of our system complete by April 1st, 1930. Thrut will enable us 
to supply power as far as Lyallpur and also as far as Ferozepore measured 
from Lahore, and Ludhiana measured from Amritsar, and also, of course, 
in the district between Pathankote and Amritsar and also Pathankote and 
:M:andi State, subject to the limitation imposed on us by the difficulty of 
stepping down from the trunk transmission line in between the bigger towns. 

44,437. Sir Henry Lawrence : When do you expect to be able to put your 
power on the marketP-Our goal is April 1st, 1930. We have a chart 
drawn up for every part of the project and oha.rted out for the progress 
every month up to that date. 

44,438. How much power will you be producing then P-36,000 kilowatts. 
We hope to be able to put that amount on the market by then". 
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44,439. Do you see your way to the sale of thlllt in a short period P-We 
see our way to the disposal of 20,000 odd kilowatts almost at once, which will 
be sufiioienct. to pay our working expenses and inwrest charges, but noct. 
deprecilllmon. 

44,440. What is the capital thM will have been spent up 1:0 that rtimeP
Rs.422 lakhs. 

44,441. All of which is proVJided by G<JvernmentP None is on the market? 
--Government so rnr ,have only borrowed d'rom the G<Jvernment of India. 
We use the G<JvernmeDJt of iIndia IllS our banker. There have been no 
loans on the market; we get our money oheaper from <the Government of 
India than we oould in any other way. 

44,442. When your scheme ·is fully developed, MW much oapital will it 
have requiredP-Government has only sanctioned expenditure on the first 
stage, which requires the &.422 lakhs I spoke of. If the demand for 
further power develops, we can develop this particular site in Mandi to a 
total of 118,000 kilowatt in three stages. 

44,443. Between 36,000 nnd 118,000 kilowatts the expenditure will be very 
much less per unitP-Yes. 

44,444. 'What will be the approximate cost for 118,000 kilowattsP-A little 
over Rs.1,000 lakhs, which includes !the whole of the transmission system and 
distributions down to Delhi and oovel'ling, the whole of the Punjab between 
Wazirabad and Delhi. I oannat tell you oftlhand the figure for the power 
station alone. 

44,445. Is that 10 crores in addition W', the first four P-No, it is 10 to 11 
crores for the whole scheme for developing 118,000 kilowatts and providing a 
transmision system to sell it. 

44,446. When do you hope to have a demand for the full 118,000 kilowatts? 
-We have not ventured on a foreoast, but we have drawn up charts sug
gesting a late of development for capital expenditure based on certain 
assumptions. The demand for 118,000 kilowatts is so much in the ajr that 
we have not ventured to suggest a definite time, but between twenty and 
thirty years would be a safe figure. If the dellUl.nd for power for agricultural 
purposes develops, we might get that demand in ten years. 

44,447. To start with, you will only be able to meet your working expenses 
and interest, IIJld will be able to make no provision for depreciation ?-When 
we sell the whole 36,000 kilowatts irt will oover everything, including working 
expenses, interest and deprecillltion; but the amount we expect to be able to 
sell immediately is about 20,000 kilowatts, which will enablo us to pay work
ing expenses nnd in.terest. ,We anticip8lte that in five years the demand will 
develop d'or the full 36,000 kilowatts, so tamt at the end of five years the first 
stage will be fully loaded and paying its way fully. 

44,448. Whlllt rate do you allow for depreciation ?-On the whole project 
2 per cent. on oapital. TJuvt. includes the cost of the tunnel and mnny other 
works which are permanent; it is practioolly a sinking fund. It is taken on 
every item separllltely. On eome it is 5 per cent., on others 4, 3 or 2. It 
works out to an average of 1'9, and we have 1:aken it at 2 on the whole thing. 

44,449. ,Wf1at propol't.ion of the 36,000 kilowattls is allotted for agricultural 
purposesP-None whatever. We did not consider ourselves justified in 
assuming any market for power for agricultural purpo...<@. It was too 
specula.tive altogetbElr. If we had done thlllt, we mi~t hnve gone in for a 
project t.wice the size, but we should have had no foundation for it. 

44,450. If rtJhe agl'icultural demand develops, will you be able to meet it?
There will be no difficulty in doing tha.t. 

44,451. Sir Ganga Ram: You say witlh the sale of 36,000 kilowatts you 
will be able to cover all expenses. What rl\.te have you considered as a 
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selling rateP-The selling rate for power delivered to the consumer is based 
on &.170 per kilowatt-year. 

44,452. The demand will be mostly per kilowatt-hour P-Thlllt depends on 
the load factor of the oonsumer. It works out on a.n average to about 
9·65 pies per kilowatt-hour delivered at the consumer's premises. 

44,453. ·When the whole scheme is developed, what is the lowest rate at 
which you will be able to sell to the agriculturistP 'llhree pies per kilowwtt
hourP-No, never for 110 little as that. 

44,454. With the lwtest form of machinery it can be generated for 2 piesi' 
-That is for fuel charges only, but there are many other items to be con
sidered. 

~4,455. Amongst the many schemes which have come before you for the 
use of electricity in agriculture, have you considered the American scheme 
for ilJcT~8Sing the yield of .·rops by a network of wire,,~-No. 

44,456. Another American Bcheme is for arc lights to increase the sun
lightP-We have not oonsidered that. 

44,457. You have heard of these schemesP-Yes. I believe they ha.ve also 
a scheme for making fowls lay faster. 

44,458. On page 563 of your note you say: "The synthetic plant is generally 
made in units. to produce 7t tons of anhydrous ammonia daily, and one 
such unit in operation would require 5,000 kilowatts continuously for its 
operation." If that .is so, it will neyer be a paying propositionP-It does 
not pay to manufacture fertilisers on a small scale. You could put in a 
plant for 500 kilow,atts, but the cost would be greater. 

44,459. On the same page you give the cost per ton of ammonium sulpha.te 
delivered at Lyallpur as &.348. I do not think that is ~orrectP-That 
refers to 1914. These were figures given to Mr. Arnold by Mr. Milne. 

44,460. His information is not correct; it can now be obtained for Rs.5 to 
Rs.6 a hundredweight in LyallpurP-I will make a note of that. 

44,461. You refer also to pyrites. Have you found any source of iron 
pyrites in this countryP-No, we only know of gypsum. 

44,462. I am told there is a deposit in Gwa1ior. Have you heard of that? 
-No. 

44,463. I do -not understand what you mean on page 549 when you say: 
"It is possible that fodder crops grown to take the place of the waste 
stalks now eaten by animals would not only improve the qUJality of the 
livestock but would release this waste to be compressed by machinery into 
cakes of convenient size a.nd weight for fuel purposes "P~I understand that 
a large amount of wastage off the crop is eaten by the cattle now, and they 
excrete it in tho form of manure which is made into cakes and burned. I 
suggest you might burn it before it is eaten. 

44,464. You refer to bh.u.sG and so onP-Yes, chopped maize stalks and 
that kind of thing. 

44,465. Sir Thoma" Middleton: To what points do your main transmission 
lines radiate from MandiP-There is a trunk line through Amritsar which 
terminates at Lahore. From thdt we have three branohes in the first 
stage: from Labore to Lyallpur, from Labore to Ferozepore and from 
Amritsar back to Ludhiana. 

44,466. The voltage of the main trunk line is 133,000P-Yes. 
44,467. What about the secondary linesP~6,000. 
44,468. These secondary liIWill will be traversing agricultural coun·try. 

What would be the cost of transforming down to 400 volts or thereabouts? 
-I have not the exact figure, but it would be very much less than from the 
main line. 
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44,469. The cost of transformers is very considerable at the present 
time?-It goes up as the square of the voltage, so that with a high 
voltage it is very costly. With medium voltages it is not very expensive. 

44,470. For stepping down from 33,000 to 400, would a single trans
former cost from £200 to £400?-Yes, but this depends on the size. 

44,471. I understood you to say to the Chairman that the best brains 
in the electrical world were being concentrated on this subject at the 
present time?-Yes, to produce a cheap small transformer for high voltages. 

44,472. The cost of the transformer is the main difficulty in utilising 
electricity for agricultural purpooesP-Yes. 

44,473. I think you know that Sweden is the European country which 
has done most in th? ~pplication of electricity to, agriculture. Do you 
happen to know why It IS that such progress has been made in Sweden?
Because the Swedish peasa nt is, very much better educated as to t.he 
uses of motive power on the farm and he has ta.ken it up very much 
more readily; if it were taken up as readily out here, we should be able 
to do the same thing. 

44,474. How was he induced to take it up? That is the point. It was 
not altogether a question of intelligence. iWas it not because Swedish 
producers of electrit'ity sold the excess load at very cheap rates to induce 
the farmer to take it up?-I cannot give you first-hand evidence to that 
effect, but I think that is true. I know the manager of the Swedish 
concern; I discussed various questions with him, but I did not ask him 
that question and so I cannot tell you. 

44,475. That is what happened. I see that, in the estimate made for 
the production of synthetic ammonia, a figure of from 1 to 2 pies per 
kilowatt hour is quoted as being the possible price to be charged for 
power?-Excess power costs us nothing; by-product power costs us nothing. 

44,476. Is there any prospect of your being in a position to supply 
power at that price for agricultural purposesP-Provided we can ensure 
being able to switch it off at our own convenience, and that is rather 
difficult to do when it is spread out amongst a number of small consumers; 
"hen you get one big man like this taking 5,000 kilowatts, you can have 
an arrangement by which you can cut him off and you know he is cut 
off; bnt it is rather difficult to ensure that when dealing with a number 
of small people spread over a large area. 

44,477. At present the agricultural applications in view are pumping, 
sugar mills, mills for rice and wheat grinding, and that class of stationary 
machinery. Do any others ooour to youP-We had long discussions about 
two years ago which we tried to summarise in those notes which we gave 
you. As far as I can recollect, we came to the conclusion that, outside 
pumping, in this Province at present there was very little likelihood of 
getting any market for power on the farm. 

44,478. But if by producing sulphate ~f ammonia at a' cheap rate ~ou 
largely increase the sugar crop, there wlll be a. goo.d deal mo~e crushmg 
to doP-Yes, if we could concentrate the crushmg mto factorles, then I 
think that would give us a market. 

44,479. But even the small three-roll:: mill could utilise electricitrP
Yes, but it is sprlla:i about so much O'\'er the country and the load .IS. so 
small at each point, that it does not .justif:r the network of tranSml?SlOIl 
lines to supph' the power at those POInts; If you could concentrate It at 
the beta: y, ';0 could t.ake a single line to the factory. 

44,480. Is this Casale process to . w~ich you l'~fer be~ng llluch worked 
at present on the ContinentP-It IS In use satisfactorIly, I believe, in 
Italy. 

Lt .• Col. n. C. Battye. 
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44,481. Has it di.\;placed the Haber process to any extentP-No, I do 
not think so, because it is a new process and has only been developed in 
Itsly for a few years. 

41,482. Profe&s(.r Gangulee: It is a post-war developmentP-Yes, it is
entirely post-war. 

44,483. Sir Tho11UUl Middleton: I think it originated in FranceP-I could 
not telL you. 

44,484. It is a patented processP-Yes. 
44,485. You can oniy work under patentsP-Yes. 
44,486. I assume there would be nO' difficulty in arriving at an arrange

ment; has this point been gone intoP-;We have not gone into it, but the
man' who wrote this paper for me was employed by Dr. Crowley in London 
for some years, and as a matter of fact, - he wrote this note when he was 
in the employment of Dr. Crowley; I believe Dr. Crowley has organised 
a syndicate in London which has obtained the patent rights for the
development of the Casale process I think in the British Empire; I am not 
absolutely au fait with all the particulars. 

44,487. Professor GanguZee: Have you worked out the details of the 
Casale processP-No, nothing more than you see in the paper. 

44,488. So that you could not tell us whether it would be advisable for 
the State to undertake the manufacture or subsidise such undertakingsP
No, it is that very inquiry we are asking you to do; we are suggesting an 
inquiry to ascertain that. 

44,489. You are waiting for the demand for the fertiliser before you 
start making it; is that the positionP-Yes. 

44,490. You can create the demand by producing cheap fertilisersP-The 
two must go together; we must have a certain minimum demand before 
we can start. 

44,491. The sale of nitrogenous fertilisers is increasing in India. as a 
wholeP-I believe so. 

44,492. So that that is an indication tha·t there would be a. growing 
and steady market in India for nitrogenous fertilisersP-Yes, we think 
there is sufficient market already, or there very shortly will be, owing 
to the development of the Agricultural Department. We think there 
probably would be sufficient market, but the matter has to be investigated 
by experts. 

44,493. Sufficient market to justify the Government in undertaking such 
a scheme as the Casale process?-Yes; if not to undertake, to subsidise it. 

44,494. Mr. Roberts: Wlith reference to paragraph 24 of your note, on 
page 561, any profit you may get from selling ammonium sulphate will depend 
on your manure being cheaper than the imported manure, or in other words, 
the difference between yours and the imported in price ?-Yes. 

44,495. This is merely an indication of what is possible in the future?
Yes. 

44,496. Do you think it would help if we were to recommend a subsidy 
now in anticipation of this demand, and that we should try supplying 
manure at a cheap price, say, RB.8 a maund, on a fairly large scale? 
Do you think that would help at all in the next two or three yearsP-Yes, 
I think that is a splendid suggestion. 

44,497. At present other manures like nitrate are being supplied, but 
not very much sulphate as far as I know?---,Yes. 

44,498. These firms are pushing their produce a good deal; I was wonder
ing whether you have any views on the pointP-We have not thought 
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out any procedure to try and develop the market, but any suggestion like 
that is worth consideration; we could subsidise imported manures until 
.such time as we are able to replace them, and then stop the subsidy. 

·44,499. Sir Henry Lawrence: What area is served by the first stage of 
Y0llir schemeP-I cannot give it in square miles, but I can show it on the 
map; it is serving 22 towns included on 8. line from Mandi to Pathankot, 
from Panthankot to Amritsar, from Amritsar to Lahore, and on to Lyallpur, 
with a strip down to Ferozepore and another strip to Ludhiana and the 
towns that occur actually on these routes, with one or two small diversions 
such 1I.S Tarn Taran below Amritsar, a few miles away; that is the area. 

44,500. The figure you mentioned to Sir Ganga Ram, 9.6 pies, is for the 
supply in bulk P-N 0, that is the supply to the individual mill-owner. 

44,501. Down to what minimumP-That is the average of all the supply 
down to 10 h.p. 

44,502. When you bring your power into Lahore, do you then sell it to 
the existing . Lahore Company P-That is the present proposal because that 
is a town in which there is a. licensee at present operating. 

44,503. On what sort of rate would you be supplying P-That is the subject 
of negotiations which are in hand at the present moment, but we hope to 
be able to sell it to them in a. big bulk supply concentrated at one point at a 
figure Which may work out! eventually at about 5 or 6 pies. 

44,504. About the same as the supply in Bombay?-Much the same. 
44,505. The Ohairman: Have there been any indications of a demand from 

the Railway Oompanies for power for tractionP-The North Western Rail
way employed Messrs. Merz and Maclellan about six years ago to give 
them a report on the possibilities of electrifying oertain sections of their 
line. That was based upon steam. Sinoe then they have not taken any 
step towards investigating the possibility or desirability of electrifying 
thoat' sections upon water power except the Kalka-Simla Railway where, at 
my suggestion, they had an investigation carried out about three years 
ago; I was one of a. Committee that worked out 8. report on the subject. 

44,506. It is the case, is it not, that as a rule water carried by canals 
is not capable of providing power P But is it your view that in future 
const,ruction canal falls might be designed with an eye to power purposes, 
without prejudice to their primary purpose?-Yes, I have been advocating 
that for the last twelve years. 

44,507. Do you think your words have fallen on willing ears?-They are 
beginning to bear fruit at present I think, e.g., in the designs of the head
works at Suleimanke; for the new headworks now being built I supplied 
them with designs for the foundations and masonry work for a two-turbine 
station which would use water falling from the river into the canal; that 
has actually been provided and they can now put in those turbines at a 
later date if they want to do so without a.ny special extra expenses; for 
masonry work that is the only case I know of where it has actually been 
done. 

44,508. Sir Henry Lawrence: Have you communicated those designs to 
the engineers of t'he Sukkur Barrage P-No, I have never been asked to. I 
simply got out the designs and made a. present of them to Mr. Smith, who 
was the Superintending Engineer in charge; it was purely unofficial on my 
part. 

44,509. Si1f Ganga Bam: Your Kangra railway has not been electrifiedP 
-No. 

44,510. Are they still keeping to steamP-Yes. 
44,511. Ca.n you say whyP-No, I cannot. 
Lt.-Ool. B. O. Batty •• 
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44,512. Your transmission lines will run parallelP-I had better tell the 
history of it. The Kangra Valley Railway was originally got out by 
ourselves aa pal·t of our own project; we realised that it was a very long 
way from the coal field; we had a surplus of electric power available; we 
realised that although the traffic in the first ten years might not be 
sufficient to justify electrification at once, it was almost inevitable that 
that line would be electrified eventually. 'We located the line with steep 
grades with a view to eventual electrification. The project was taken 
over by the North Western Railway and they have located it 'as a steam 
railway with a much flatter grade. The Punjab Government is at present 
under agreement to pay them a subsidy for thirteen years amounting to a 
maximum of four lakhS a year to cover the oost of operating the line. The 
line will be operated by steam. 

44,513. Do you know w'hat the weight of rail is P How many tons per 
yard are they putting inP-They are I believe putting in 60 lb. rails. 

44,514. And they have not considered the possibility of working that 
line by ordinary motor powerP.:....No. 

44,615. The Ohairman: Is there any journal published in India to which 
you ('ould have communicated the idea embodied in the scheme for using 
falls on canals for power which you have just mentionedP-Yes, there are 
two or three engineering journals in India. 

44,516. Is there any irrigational journaIP-No; but there is a journal 
published annually containing the papers read before the Engineering 
Congress in Lahore whic'h has been very useful in that particular way. 

44,517. Have you had the chance of sending any contribution of that 
Bort to any of the official agricultural journalsP-No. 

44,518. The provision of power lift at extremely cheap rates is of very 
distinct agricultural interest, is it notP--<Yes; I advocated the design of 
canal falls in the first place with a view to power development as far back 
as 1914 in a paper which was read at the Engineering Congress at Lahore 
in order to encourage the development of artificial fertilizers and since 
then the only canal system that has been built is the one known as the 
Sutlej Valley Project. 

44,519. You will see my point: the stimulus for the construction of such 
a scheme would probably (;ome from the cultivator w'ho wanw the water, 
rather than from the Irrigation officer who as long as he can sell the 
water and make his scheme a financial success does not usually concern 
himself with auything elseP-Yes; what we hope to do is to develop all 
the hest falls eventually and link them up and have complete system of 
thirty or forty stations, and then they can be shut down one at a time 
without anybody knowing anything about iJt. 

(The witness withdrew.) 
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Dewan Bahadur, RAJA NARAINDRA NATH, M.A., M.L.C •• 
. Lahore. 

Replies to the Questionnaire. 
QUESTION 2.-AGRIOULTURAL EDUOATION.-(V) The main incentive is to get 

a Government post. 
(vi) Yes, but the agricultural classes in the Punjab mean agricultural 

castes. I am of opinion that preference for admission to agricultural 
colleges and schools should be given in the following order:-

1. Landowners· whose principal source of income is land and who 
reside on the land. 

2. Landowners who, though not residing on their land, depend 
mainly on land, or whose principal source of income is land. 

3. Others. 
(x) In connection with this 1 may put forward, for consideration of the 

Commission, a scheme which will not only relieve unemployment, but will 
popularise agriculture and introduce a series of object lessons ill improved 
methods of agriculture, and husbandry to the more ignorant and illiterate 
land owners and tenants. 

I would set apart a large area of Crown lands, specially those on the 
new systems of canals about to be opened, for small grants not exc~ding 
two squares each to persons who previously owned no land but who had 
received education in an agricultural college. The minimum standard of 
agricultural education required should be a six months' course such as t.bat 
now meant for land agents and' managers. Land should be given on twenty 
years' lease, the lease in no case to be renewed in favour of the person who 
has once held it, the object being only to give a start in life. Residence on 
land should be compulsory and an essential condition of the lease, a breach 
of whioh will involve forfeiture of leasehold rights. Assessment on the 
land should not be higher than on neighbouring land not held on the above 
terms. Improved methods of agriculture should not in these leasehold 
lands be more highly assessed on the ground that they yield a higher net 
profit. Proprietary rights should never be granted, for otherwise the 
benefit of the chance will be limited to a small number. Those who already 
own land should be excluded from the benefit of the scheme, for they 
should utilise their knowledge on land which they already possess. The 
lease should terminate on the death of the lessee and it should be inalien
able. No compensation should be granted to the lessee at. the end· of the 
period of the lease, after which the land would revert to the State. Tacca'IJi 
in a suitable amount may be granted to start the work. 

A number of agricultural colleges and schools will have to be opened. 
QUBSTION 4.-ADMINISTRATION.-(C) (ii.i) These need a great deal of im

provement j most of them are unfit for rapid transport vehicles. District 
Boards should be empowered to levy an extra cess for improvement of 
communications, as also for other beneficiary improvements, such as sanita
tion, medical relief, veterinary dispensaries. 

QUESTION 6.-AGRIOULTURAL INDEBTBnNBss.-(c) In the Punjab the right of 
mortgage and sale is already restricted by the Land Alienation Act. The 
right ·should be restricted further. The Act operates in two ways. It 
restricts the right of alienation and it gives a preferential right for the 
acquisition of land by purchase or mortgage to wealthier individuals in the 
same class. The time has come when, while the restrictive aspect may be 
maintained in respect of the poorer or the more ignorant classes, the richer 
and the better educated classes who do not need restriction but who benefit 

·Witness prefers the phrase" sons of parents." See reply to Question 44,571. 
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by the privilege which the Act confers should be exempted from the opera 
tion of the Act under Section 24; for instance, I would exempt the following 
classes from the operation of the Act, 

1. Men who have taken to Government service or to professions such 
as the law, or medicine or teaching. 

2. Government pensioners drawing a pension of more than &.100 
~~~ . 

3. Jagirdars in receipt of Jagirs of more than &.1,000 a year. 
4. Persons who pay more income tax than land revenue. 
5. All ex-members of Provincial or Imperial Cabinets .. 

Some agricultural classes have taken to moneylending and yet they 
enjoy the privilege of a preferential acquisition of land. The whole 
subject needs a thorough enquiry, with a view to carrying the principles 
of the Act to their logical and legitimate conclusion and to prevent the 
expropriation of poorer and more ignorant owners by the richer and the 
better educated rural middle class which has come into existence within 
the last 25 years. 

QuESTION 8.-IRRIGATION.-(a) (iii) Enoouragement should be given to the 
utilisation of subsoil water in all irrigated tracts. Tube wells would be 
useful in reducing the chances of waterlogging and in promoting intensive 
cultivation. Encouragement can be given in two ways:-

1. By giving long protective leases for tube wells, for I am not 
sure if the principle of return of capital within the period of pro
tection will justify longer protection in the case of tube wells. Sinking 
of tube wells requires larger capital; on the other hand, a larger 
area is commanded by tube wells than by ordinary wells. 

2. By not curtailing the supply of canal water already given to the 
land; for, if an owner is deprived of a certain volume of canal water 
after he has arranged for an additional supply, he will not spend 
any money in procuring the additional supply. It may be noted that 
on every canal system only a part of the commanded area is' irrigated. 
For the part which is not irrigated or commanded, wells will lie useful. 

QUESTION 9.-S'OILs.-(a) (ii) As far as I know, the reclamation of alkali 
lands can be best effected by allowing water to stand in the fields for a 
time and repeating the process from year to year. This method of 
reclamation should be encouraged and the Irrigation Department should 
supply more water for 'UBar land where the department is satisfied that_ 
a part of the supply is used for reclamation of such lands. I would 
further reduce the charge of water so used to half its present rate. 

QUESTION 10.-FERTILISERS.-(/) Any method other than that of spreading 
education and knowledge or propaganda against such practice would prove 
inquisitorial. Village panchayats where they exist should use their influence. 

QUESTION 13.-0n0p PROTECTION, INTERNAL AND ExTERNAL.-(C) The 
subject of pests and the methods of their destruction need further investiga
tion. Our knowledge of pests is very incomplete,and still less is known of 
such practical methods of destruction as can be adopted without large, and 
sometimes prohibitive, expenditure. 

QUESTION 15.-VETERINARy.-{b) (i) No. Here also the difficulty is one 
of funds. District Doards have not sufficient funds unless they are autho
rised to levy additional cess. 

QUESTION 16.-ANDlAL HUSBANDRy.-{a) I am of opinion that an average 
, CUltivator, especially in irrigated tracts,. haa hardly any spare time if he 

devotes hi11lBelf properly to husbandry. My experience is that the tenant 
who takes to dairy farming or keeps a number of milch cattle is a bad 
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cultivator. He is keen on sowing fodder crops but does not work hard 
enough on other crops, most of which he spoils by allowing weeds to grow 
which can be used as fodder. Cottage industry would be harmful to hus-
bandry and would make cultivators lazy and disinclined to bear the hardships 
of the weather in OIlen fif'lds. 

(c~ Poultry reari~g requires a regard for cleanliness which the average
cultIvator does not possess. Superior class poultry is liable to many diseases 
and the average cultivator has not the requisiwknowledge of medicine and 
hygiene. 

Only landowners owning large areas grow orchards, which give a slow 
return. Bad roads and inaccessibility of markets are also an obstacle, a~ is
the insufficient supply of water in many places. 

Government should ~ertainly start model factories for utilisation of rice
straw for paper or crude alcohol. At present, rice straw is simply thrown 
away; but, of course, unless communications are improved and facilities 
afforded for transport of the manufaclured article, no industries in pla(~s 
remote from the railways can flourish. In conclusion, I may say that want 
of intelligence and education is the real obstacle in the way of agricultural 
improvements. Want of intelligence, or, what is called in psychology. 
representative faculty, and consequent lack of energy makes the agricultural 
classes incapable of realising the advantages of prospective improvements 
They are unwilling to spend the small amount of money which they can 
afford, for they are unable to visualize the prospective advantages. 

Oral Evidence. 

44,520. 'l'he Ohai-rman: Dewan Bahadur Raja Naraindra Nath, you are a 
member of the Legislative OounciIP-Yes. 

44,521. You have provided us with a note of the evidence which you would 
like to give before the Oommission. Is there anything in addition to that 
which you wish to say at this stage P-I have nothing further to add. 

44,522. You say the subject of pests and the method of their destructiun 
need further investigation. I suppose it is true that many agricultural 
problems need further investigation. What draws your attention to this 
one in particularP-1 have found the destruction of pests to be a very 
difficult problem, because I have failed so far in my attempts to grapple 

_ with this problem, whereas in other matters I have met with at any rate a 
certain measure of success. 

44,523. Is it your point that you have not been completely successful in 
this matterP-Yes. 

44,524. I see on page 574, in answer to our Question 2 (x), you suggest 
setting apart a large area of Crown lands, specially those on the new systems
of canals, for small grants not exceeding two squares each to persons who 
previously owned no land but who had received education in an agricultural 
college. Are you thinking there of a young man who has had no p~actical 
experience in farmingP-I assume that he will have got that prachcai ex
perience in the school. 

44,525. He gets the technical training ~o do~bt, but I should l~ke to. 
have your view as to whether he gets experience In management and In t~e 
commercial side of farming at the CollegeP-1 do not assume that he Will 
have sufficient experience so far as the management or commercial side of 
the question is concerned. 

44,526. Do you think that an ideal course in the college will equip him 
to manage the farm successfully the day he leaves collegeP-Yes, with the 
help of his common sense. 

Raja Naraindra Nath. 
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44,527. I think you are depending a little too much on the common sense 
of a. young man who has not been brought up to the business of management 
by his father because it is very difficult to give 'practical training on the 
commercial side of farming in an institution such as a colJegeP-Yes, but 
that difficulty he would experience in any career of lifej if he were to take 
to trade or commerce, he would certainly need practICal experience even 
there. 

44,528. I think that in most cases, after a young man has received his 
technical training, he gets a little more practical experience before he begins 
on his own, does he notP-He can obtain that amount of practical experi
ence from his neighbours by talking to his friends and so on. I think that 
is not a difficulty which is likely to handicap him materially. After all, in 
every practical career we lack practical experience and we only pick it up 
in the course of practical work. 

44,529. On page 574, sub-section (c), your suggestion, I take it, is that 
there should be some change in the law as it affects the right of District 
Boards to levy taxes: is that your ideaP-Yesj in fact a bill of this kind is 
about to be introduced in the Council. 

44,530. Meantime is it the case that District Boards are not empowered 
to levy any extra cesses or rates for the specific purpose of roadsP-No. 

44,531. And your desire is that they should be equipped with the necessary 
powerP-Yes. 

44,532. Wiith regard to Question 8, you suggest that enoouragement 
should be given to cultivators to use tube wells by avoiding any curtailment 
in the supply of canal water. Is it the case that where a cultivator farms 
land commanded by a canal and where that cultivator sinks a tube well, the 
canal water is deliberately cut off?-I have no practical experience but I 
think that they do discriminate between land commanded by canal only and 
land on which there are wells, and when any area is oommanded by wells 
they are not. very generous in supplying canal water. 

44,533. You suggest on page 575 in your answer to our Question 9 (a) (ii), 
that the recla.mation of alkali lands can best be effected by allowing water 
to stand in the fields for a time and repeating the process from year to 
year. Have you any personal experience of this methodP-Yes. 

44,534. Has it proved successful?-Yes. 
44,535. It is possible in the case of the soil you are thinking of to wash 

the salt down into the sub-soil?-Yes. 
44,536. Has that to be done every year?-It has to be done for a couple of 

years and then gradually the sowing of crops is begun. 
44,537. I see from your remarks on pages 575-6 that it is your view that 

the average cultivator, especially in the irrigated areas, has hardly any spare 
time for other spheres if he devotes himself properly to husbandryP-Yes. 

44,538. Is that view founded on any exact observations?-In my own lands 
I find that whenever they begin keeping milch cows they devote more atten
tion to fodder than to other crops and when they are clQse to the city they 
take to plying bullock carts. 

44,539. :Would you deplore any expansion of the area in the Punjab 
under fodder crops and the keeping of more milch cows?-As one owning 
land and not keeping a dairy farm I do regret it, but if I had had a dairy 
farm, I would not regret it. 

44,540. Why do you regret itP-Because fodder crops do not bring in as 
large an amount of money as the superior crops. 

44,541. Would you agree that a due proportion in the diet .of t~e culti
vator of milk and ghi is absolutely necessary if the populatIOn IS to be 
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vigorousP-Yes; he might have it for 'his own use, but he generally brings 
it to the market and sells it there. 

44,542. Is your land leas~d on the system of bataiP-Yes. 
44!543. How do you arrange with your 'cultivator when you have that 

partIcular system of rental and he grows fodder crops and goes in for 
dairy farmingP-I levy a small cash rent. . 

44,544. But you find that you do not get as much as a landlord would 
expect to getP-No, especially in the case of rabi crops. Moth is a fodder 
crop which is very much resorted to by my tenants, and I levy a very small 
rent. 

44,545. Why do your tenants turn from arable to paatoral activitiesP
Because it pays them more; I do not get a share of the milk that they 
sell; in other words I 'cannot share their profits in dairy farming. 

44,546. That is not possible, is itP-No. 
44,54;. Do they pay you as high a cash rent for land used for dairy 

farming as they do in fact pay in kind in bataiP-No, they do not; nor 
have I devised any system by which I can get as much as I would otherwise 
have got. 

44,548. Are any steps available to you to discourage the spread of dairy 
farming? Have any ideas occurred to your mind in that direction ?-I have 
not put into act.ual practice any such ideas, but I can put a limit to 
the area which they bring under fodder crops. 

44,549. In your lease ?-Yes. 
44,5150. Have you ever inserted that in any lease?-No. 
44,551. Do you have any binding clauses in a lease of that sort covering 

such matters as croppingP-I have very old tenants with whom verbal 
arrangements are mndo. and I therefol'e do not get any bond executed. I 
just depend on their word of honour; it is a purely mutual arrangement. 

44,552. Then you suggest that cottage industries would be harmful to 
husbandry and would make cultivators lazy and disinclined to bear the 
hardshipb of the weather in open fiddsP-That is my opinion; I think, 
myself, that these cot.bge industries about which there is so much talk 
will tend to detract from the time that the cultivator would devote to 
ugricultur~ and husbandry. 

44,553. But surely where cottage industries are taken up they employ 
a man, not in the time which, before they were taken up, he spent on 
hard work in the field, but in the spare time which he is accustomed to 
fritter away in idle argument or even in gambling; is that not the ideaP
It is an idea which does not work well in practice. I find that the culti
vator is not as energetio as he might be. He does not work as hard as 
one might expp':lt him to work. But of course all tenants are not alike in 
this respect. Some are hard working and some are not. Those who work 
hard get very good crops and derive good profit. Perhaps 50 per cent. of 
them are lazy, and if they find means of some occupation, means of earning 
money re)1laining at home and inside their houses, they will be disinclined 
to do the hard work which cultivation involves. It may sound paradoxical, 
but that is my opinion. 

44,554. Do you notice any change in the characteristics of the cultivator 
during the period that you knowP-Yes, he has become a little more lazy; 
hi) is more inclined to be a l'ent-reoeiver than an actual oultivator. 

4.4,555. Sir James MacKenna: I understand that you were a Deputy
Commissioner in the Punjab P-Yes, I was. 

44.556. Had you any agricultural stations in your district when you were 
Deputy-Commissioner ?-No. . I retired ten years ago and the Department 
of Agriculture was just beginning to assume a shape. 
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44,557. Were there ayn c<Hlperative societies at that time ?-Yes, there 
were co-operative societies, 

44,558. What attitude do you think the Deputy Commissioner should take 
up towards the c<Hlperative movement or in agricultural matters ?-I think 
he should adopt a sympathetic attitude. 

44,559. Did you do it yourself when you were Deputy Commissionel' P-So 
far as c<Hlperative socic.ties were concerned, I examined the records of the 
societies, held conversations with people, and recognised the good work done 
by them. 

44,560. Mr. Oal"ert: You are still a member of two co-operative societies, 
aloe you notP-Yes, I,am. 

44,561. Sir Jame8 MacKenna: I see on page 576 you say: "Government 
should certainly start model factories for utilisation of rice straw for paper 
or crude alcohol." Wh~ do you particularly select rice straw for paper and 
crude aloohol?-Decausll no use is JIlade of it now, except that it is con
sidered to be a very inferior fodder which brings in nothing either to the 
landowner or to t,he tenant. 

44,562. What reason have you to believe Lhat paper pulp or crude alcohol 
manufacture from rice straw is a feasible proposition P-I have no personal 
knowledge in this matter. Paper is suggested in the question itself, arid I 
read somewhere that crude alcohol can be manufactured out of rice straw. 
I personally do not know how far it will succeed. 

44,563. Profe8sor (}angu!ee: Do you know the Lyallpur Agricultural 
College intimately P-I had been there once on a visit just to see the College, 
but that was about flight or nine years ago. 

44,564. You have not visited the place l'ecently P-No. 
44,565, You suggest a certain preferential treatment for admission to the 

Agl'icultural College. Do you know what principle is now followed in the 
admission of studentBP-As far as I know, admission is based on caste and 
preference is given to students belonging to the agricultural tribes. I 
8uggest that admission JIlight be given to all who are actually interested 
in the land; because, a man belonging to the agricultural tribe JIlay, after 
all, not have any interest in agriculture; he may be a barrister or a doctor; 
on the other hand, one who doe~ not belcng to the agricultural tribes may 
have a great interest in agriculture. 

44,566. The College does not debar any non-agriculturists ?-It does not, 
but it gives preference to people who belong to the agricultural tribes. 

44,566. You say that the number of colleges and schools should be in
c!easedP-Yes, if my scheme is accepted. 

44,568. You think there would be more demand for agricultural education 
if your scheme were adoptedP-Yes. 

44,569. With regard to the Land Alienation Act, you suggest that certau! 
classes should be exempted from the operation of the Act. Could you amplify 
your reasons for holding that view P-I have given my reasons in lilY note. 
Under the present conditions the peasant proprietor is exposed to expropria
tion by the more intelligent classes of his own tribe. If restriction of the 
right of sale and mortgage is a useful thing, it ought to be enforced not only 
a!!:ainst the lIlen who belong to non-agricultural tribes but also against those 
who belong to the agricultural tribes. I have also mentioned the classes 
which, in my opinion, ought to be exempted. These are the classes that 
have dissociated themselves altogether from agriculture and have nothmg 
to do with agriculture, and yet have got the preferential right of acquisition, 
,,'bich simply exposes the peasant proprietor to expropriation. I say the 
rEcStriction should be enforceable aj!:ainst all. 
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44,570. Do you think that the Act has m any way fostered the growth of 
the agriculturist ml;meylender?-I do not think that it has had the direct 
result of creating that class; but the agriculturist moneylender has come to 
the surface by the ordinary operation of econolllic laws. He has earned some 
lUoney, become more intelligent and more educated, and invests it in money
lending. 

4,1,571. Mr. Calvert: When you mention" landowner" in relation to the 
admissioJ}. to agricultural colleges, you are not stressing the ownership of 
land, are you?-I should have said" sons of parents whose principal source 
of income is land"; that would be a better way of expressing it. 

44,572. You want to take tenants, too, to the Agricultural College-Yes. 
I want that the admission to these colleges and' schools should be widened. 

44,573. You do contemplate people who own no land going to the college? 
-Yes, I do. 

44,574. With regard to the Land Alienation Act, would you like the twenty 
years' limit on mortgages to be extended to all mortgages even though they 
are between people of the agricultural classes?-Yes. 

44,575. At present, a zamindar cannot mortgage his land for more than 
twenty years to a non-zamindar, but he can to a zamindar?-It is a much 
wider question than the one to which I have directed my attention. What 
I wish to impress upon the Commission is that there is no reason why 
these men belonging to these classes which I have enumerated in my note 
(the list is by no means exhaustive) should have a preferential right of 
acquiring land. Government can take action under Section 24. 

44,576. Have you interested yourself in the question of dairying near 
Lahore?-I have heard something about tbe dairy farms, but I have not 
taken any interest myself. 

44,577. Do you think the Lahore people will be willing to pay a higher 
pri~ for pure milk?-They will pay a higlier price for pure milk than for 
bad milk. 

44,578. At present the clients of these high-grade dairies consist of 
BrJtish officers and a few educated IndiansP-Yes, because the better-class 
people who can afford to pay a. higher price generally keep their own milch 
cattle. One finds a. milch cow in the house of almost every respectable 
Indian; that is why he does not buy dairy milk. 

44,579. Has there been a large incre~ in the demand by Indian 
gentlemen for dairy products such as cream, cheese and butter?-FtOr 
butter and cream there has; I am not sure about cheese. 

44,580. Mr. Kamat: What is your opinion of the policy carried on by 
Goverument in this Province in regard to allotting Crown waste land.! 
on canals? Do they give the bulk of the area to capitalists and men 
of wealth and less to men of moderate means? Is their policy in your 
,opinion correct? 

M,58l. Mr. Calvert:, ,They do not give it to capitalists?-There ought 
to be some area given to capitalists, because capitalists introduce agri. 
cultural improvements, but the rights of peasantry and men whose holdings 
have been reduced to very small dimensions through sub-division by in
heritance should receive consideration, and also men who have lost land 
by riverine action and so, on. 

44,582. Mr. Kamat: I am not asking you what should be done; I am 
a.sking you as an ex-Deputy Commissioner whether the policy so far pursued 
has been just and fair to men of moderate means?-The poLicy of giving 
land to capitalists was adopted with regard to the area on the Lower Chenab 
canal and some of the area: on the Upper Chenab, but it has not been 
pursued since. In 189i and 1898 there were capitalist and yeoman grants 
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on the Lower Chenab canal. People did not come forward in, sufficient 
numbers even for those yeoman grants at that time, and it was to give 
an incentive to colonisation that these capitalist grants were introduced. 
They have not been continued on other canals. 

44,583. Is land now being concentrated in the hands of those who Lave 
made money out of irrigated land, or is the distribution fair, considering 
the general population of this Prov:inceP-Naturally all the land sold by 
auction goes to those who can command money, and usually to those 
who have made money out of land. 

44,584. So the wealthy are growing wealthierP-Yes, that is the general 
rule in every country. The cry of the wealthier classes nowadays is that 
more attention is being paid to the poorer classes. . 

44,585. Are those men who have received large grants of land along 
the canals taking agricultural graduates as apprentices on their holdings 
so that these graduates may have an opportunity of learning the business 
side of agriculture P-No, I do not know of a case of that sort. The 
reason is that for the management of land it is not only scientific knowledge 
,,·hich is required; it is capacity to manage and honesty, which cannot 
be guaranteed in the case of graduates fresh from college. 

44,.586. I'do not think you have understood my question. Are these big 
grantees who have got land from Government and who have become 
wealthy encouraging poor graduates fresh from college by giving them 
an opportunity of coming as appentices to learn business managementP
No. My point is that they are not doing this on account of the difficulties 
I mention. 

44,587. What are the difficultiesP-That these men may have scientific 
knowledge, but they may not be good managers or honest mell. 

44,588. As to not having scientific knowledge, when apprentices are taken 
by a business concern they are known to be raw men; that is why they 
are called apprentices?-No ~)De, moreover, will' work with()ut payment; 
no graduates will come forward unless they are paid. 

44,489. Are the grantees as a class offering opportunities to college 
graduatesP-No. 

44,590. The point is therefore one which requires some collsidera1;ion 
on the part of the granteesP-And also on the part of the college graduates. 
Will the graduates undertake to work as apprentices? 

44,591. I suggest that is a direction where the grantees can come to the 
help of their educated countrymen P-Yes, if there are educated men from 
the college who are willing to utilise the opportunity. 

44,592. Mr. Roberts: With regard to your suggestion for giving land to 
men who have had some agricultural training, the two squares you suggest 
would be worth about &.1,000 per annum, would they notP-Yes. 

44,593. Nearly Its.100 a month?-Yes. 
44,594. These men you recommend would have had only six months' 

trainingP-Yes. That is the minimum, of course. ' 
44,595. Most of them would not have hoad moreP-That ie so. 
44,596. Are you aware ,Government can employ these men at lIs.30 to 

Rs.50, which is the pay of the '11IIUqaddwms who have been trained in this 
manner P-But they will ·be only servants. 

44,597. I merely wish to draw your oattention to the cost of your proposal. 
I think it would fall to the ground on that basisP-You think that the 
minimum educational requirement is much too low? 

44,598. Yes, it will coat too much for a man who has had only six months' 
training?-You may have men with three years' training as applicants. 

tI~160 T 3 



582 

44,599. That would be less objectionableP-I mentioned six months as 
the minimum on which I would insist. 

44,600. How is YOlir own land managed P-I have got land in three places. 
One is managed .by a very old manager of mine, whose father was in my 
service and who is a very intelligent man with a good knowledge of 
agriculture. Another place is managed by a man who has only just entered 
my service, ,and who was formerly employed on a farm under Government. 
The third is managed by a man in wh<JS6 honesty and a.bility I have 
complete trust. He has had no college training, but I think he is. the best 
of the lot so far as knowledge of agriculture, managing ability and honesty 
are concerned. 

44,601. You have not employed any graduates fil"om the Agricultural 
College P-No. . 

44,602. Sir Thomo.sMiddileton: Your first point is that the subject of 
pests and the methods of destroying them requires investigation. Have 
you in mind specific instances of damage done by pests to your own pro
perty or that of your neighboursP-Yes. For instance, no satisfactory 
remedy has been found for the insect we call tela, which does a great deal 
of hum to mango trees. 'l1here are tracts in the neighbourhood of 
Lahore where the mango trees have been greatly damaged by these insects. 
I tried one remedy in my orchard and it proved successful, but when 
tried elsewhere it has failed. There is also an insect we call gandheri 
which damages the cotton crop; we suffered from that last year. The 
only remedy for that I have heard suggested is that children should be 
employed to pick the insects o;ff the crop and destroy them, ·but the oost 
of employing children for that purpose would ·be prohibitive. 

44,603. Your point is that the crops of you!fself and your neighbours 
suffer from pests for which you do not know remediesP-'YIes. 

(The witness withdrew.) 

The Commission then adjoWl'ned till Saturda.y, 5th Mareh, 1927, ~t 11 a.m. 
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Saturday, March 5th, 1927. 
LAHORE. 

PRESENT: 
The MARQUESS OF LINLITHGOW, D.L. (Chairman). 

Sir HENRY STAVELEY LAWRENCE, Sir JAMES MACKENNA, KT.,. C.I.E., 
K.C.S.I., I.C.S. I.C.S. 

Sir THOMAS MIDDLETON, K.B.E., Mr. H. CALVERT, C.I.E., I.C.S. 
C.B. 

Rai Bahahur Sir GANGA RAM, KT., 
C.I.E. lLV.O. 

Professor N. GANGULEE. 
Mr. B. S. KAMAT. 

!\Ir. C. A. BARRON, C.S.I., C.I.E., M.V.O., I.C.S.} 0 t d M b 
Mr. W. ROBERTS, B.Sc. o-op e - em ers. 

Mr. J. A. MADAN, I.C,S'}J . t St' 
Mr. F. W. H. SMITH. . o~n eere aTles. 

Mr. M. L. DARLING, I.C.S., Commissioner of Income Tax, 
Punjab and N. W.F.P., Lahore. 

Replie~ to the Questionnaire. 
QUESTION l.-RES.BAlI.CH.-This is . a matter for experts, but it may be 

mentioned that the eight experimental stations maintained by the Italian 
Government do not attempt. to oover the whole agricultural field, but 
specialise in certain crops, thus:-

Rome ... } Wheat 
Rieti .. . 
Velletri } 
A vellino Vines 
Conegliano 
Bargamo Maize 
Vercelli Rice 
R . } Sugar Beet 

OVlgO Poultry. 
It might ,be worth considering whether ·better results would not ·be obtained 
if the same system were introduced in India side by side with the present. 

QUESTION a.-DEMONSTRATION AND PnOPAGANDA.-My views are given in 
my article on "The Cattedre Ambulanti of Italy and the Training of the 
Peasant." (See page 094 below.) 

QUESTION 5.-FINANCE.-Short-term credit should be provided by 00-
operative credit eocieties and long-term credit ,by land mortgage banks. 
For my views on co-operatiV18 finance please see my reply to Question 22. 

QUESTION 6.-AGRIOULTUlI.AL INDEBTBDN1IISs.-(a) (i) The main causes of 
borrowing are summarised on page 251 of my book " The Punjab Peasant," 
and are as follows: • 

II There are four ma.in reasons why the peasant proprietor is obliged 
toborrow:-

1. The small si:ae of his holding and the way it is split up, conditions 
which mue it almost impoBSible for him to live without getting into 
debt, unless he is exceptionally frugal and industrious, or has some 
extraneous source of income; 

• "The "Ptrnjab Peasant in Prosperity and Debt." Oxford University 
Press, 1925. 
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2. His cOllBtantly recu'rring losses of cattle from drought and disease; 
3. His ingrained improvidence, the effects of which are greatly 

aggravated ,by inseourity of crop; and, 
4. His, extravagant expenditure upon marriage and other domestic 

ceremonIes. 
In addition there are two causes that make borrowing easy nameh·:-

1. The money-lender and his vicious system of ,busin;ss; and, 
2. The great expansion of credit due to high prices and the inflated 

value of land. 
The first four causes explain why the peasant proprietor mllBt ·borrow, 

the last two ,how he can ,borrow, and it is the combination of "must" 
and "can" that explains the great increase of debt in the last fifty 
years. Or, expressing it differently, we may say that the first four causes 
explain the existenoe of debt, the money-lender and his system, its con
tinuance, and the exp.ansion of credit, its volume. 

Two minor points must also be noted: litigation, though a serious factor 
, in certain districts, is not a major cause of debt; and land revenue, though 

often a cause of borrowing, is rarely a cause of llldebtedness. 
(ii) For the sources of credit, please see chapter x of the same book. * 
(iii) 'The reasons preventing repayment embrace the whole life of the 

peasant and may perhaps be summed up as follows:-
(1) the profound insecurity of life and crop 1D India acting upon very 

small holdings (for the effect of this see page 266 of my book); 
(2) the thriftless character of the peasant which various forms of legal 

protection do nothing to mitigate; . 
(3) the character of the village moneylender, which is such that it is 

considered almost a virtue to outwit, and sometimes even to murder, 
him· 

(4) the limited field of investment open to him which makes him 
reluctant to press for the return of his money, provided interest is more 
or less regularly paid; 

(5) the heavy interest charges and their rapid accumulation in bad 
seasons at compound interest; 

(6) the prodIgal expenditure upon marriages leading to large unpro
ductive loans which can only be repaid with difficulty. 

(b) Co-operation is much the best direct means of lightening the burden of 
debt, as the following figures ~how, relating to 2,093 village banks in the 
Punjab (with 69,000 members) which have completed 10 years. One hundred 
and twenty-eight. lakhs (£850,000) of debt have been repaid, 38,000 acres 
redeemed and 41,000 taken in mortgage or purchased for 87 lakhs. Fifty
eight lakhs have been accumulated in shares and undistributed profits, and 
35 per cent. of the members are entirely free of debt. In other words, 
liabilities have been reduced by 128 lakhs, and assets increased by 145 lakhs. 
The former represents an average reduction of Rs.l85 per member. .As there 
are over 300,000 members of village banks in the Punjab, this means that 
co-operation is reducing debt at. the rate of about six orores (£4 million) in 
ten years. , 

The best indirect means of combating usury is the developmen1i of com
munications, education and joint stock banks. In the Punjab, usury is most 
evident in the more backward districts, e.g., Attock, Muzaffargarh and 
Gurgaon, and least evident in the more developed districts, e.g., Lyallpur. 
Emigration is another means and has been singularly successful in southern 
Italy (see para. headed .~ Sub-division of Holdings" in the passage on Agri
cultural Progress already forwarded). It would probably be only less effectIve 
in the Punjab if doors now closed could be opened; in Jullundur, for in
stance, it has had marked effect. But this is presumably impossible. A note 
on the present position of moneylenders is attached. (See page 592.) , 

• .. The Punjab Peasant in Prosperity and Debt." Oxford Unh·ersity 
Press, 1925. 
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.(c) In the Punjab, the Land Alienation Act restricts mor·gage and sale; 
Circu~~ance.s have .changed s~ prof,?undly since the Act was passed that, in 
my OpinIOn, It reqUIres reconsideration. It was primarily passed to protect 
the weaker cultivator from expropriation, and in this it has succeeded. But 
it no longer merely protects the weak, but confers a very valuable privilege 
upon ~he strong; f~r, with ~~e great increase in rural prosperity, manyagri
~ulturlst~ ~re now l~ ~ position to buy land, and, as purchasers, are placed 
In ~ priVIleged positIOn ~y the Act. The- conferment of a privilege is 
obVIOusly much less defenSible than the conferment of protection. The diffi
culty is to grant the one without the other •. Some advocate the introduction 
of a Homestead Law making whatever area is necessary to support a family 
inalienable. Such laws are in force in America, and several countries in 
Europe, e.g., France, Germany, Switzerland and Roumania, but they do not 
always prove effective, and as recently as 1920 a Commission reported against 
their introduction into Italy. * In Roumania there is not only a Homestead 
Law, but also a law that no more than a prescribed amount of land may be 
acquired. The object of this is to prevent the sw:elling of large estates at 
the expense of small. 

For my views on certain aspects of the Land Alif;lnation Act please Se9 

pages 187-90 and 230 of my book. 

QUESTIO~ 7.-FB.\GMENTATION OJ!" HOLDINGs.-(a) The question of excessivlI 
sub-division of holdings is discussed in the passage on Agricultural Progress 
already quoted. 

(b) Consolidation on a large scale can, in my opinion, only be effected by 
legislation. 

QUESTION 1O.-FBBTILISBRS.-(/) In 1919 an attempt was made to get trees 
planted by certain co-operative societies in the districts of Gurdaspur and 
Hoshiapur with a view to increasing the supply of wood for use as fuel in 
place of ~ow-dung. The Presidents of two BankIng Unions each gave a kanal 
of Jand for nurseries. Both plots were sown with shisham seeds. Two thou
sand three hundred eucalyptus trees were aLso distributed, and one village 
planted its waste land with 400 dhak trees (Co-operative Societies Report, 
1919, pp. 3 and 13). As I left the Co-operative Department in 1920, I am 
unable to say whether the experiment' succeeded. But I rather think that 
it failed owing to the difficulty of getting the young trees properly looked 
after. An experiment of this kind might be more successful now. 

QuESTION 1l.-CBOPs.-(ii) I have said something about the importance of 
fodder crops in What I have written about agricultural progress (see pam
graph on Intensive Farming, t and also in ,my article on "The Training of 
the Peasant" (see paragraph on La Battaglia di grano).: The success of 
mixed farming would appear to depend to a large extent on the development 
of fodder crop~. The difficulty, I am informed, is water. If so, it is an 
argument for the more economical use of water. . 

Another difficulty is the size of holding. An ItaHan expert informed me 
that he doubted whether it ,was possible to have a scientific rotation on a 
holding of less than 7i acres, as the small holder likes to play for safety and 
grow his PWll food. If, for instance, he puts all his land under one or two 
crops, e.g., potatoes or beans, which fail, he is unable to buy the wheat and 
maize he requires. He therefore grows both every year. In the Punjab a 
very large number of holdings are less than 7t acres. Moreover, they are 
80 fragmented that a scientific rotation is Impossible. 

QUESTION 14.-J:MPLEMBNTs.-(a) Please see page 179 of my book. Labour
saving implements, &c., are required to only a very limited extent in a 
country in which employment has to be found for vast masses of laboUJr. 

* Serpieri Op. cit p. 132. t See page 606. : See page 597. , 
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QVESTION 22 -Co-OPERATloN.-(a) In regard to co-operative finance 
generally, I may pe}:'haps be allowed to quote the following from para.
graph 50 of my Report on Co-operation in Germany and Italy (1922). 

"Under the bracing influence of Mr. Henry Wolff's teaching it hoo 
become an accepted .principle in India that State aid by loan or grant should 
be eschewed. Recently, however, there have been signs' of a change of 
attitude. It is partly reaction from too great insistence on a principle 
which cannot be accepted without reservation, partly the missionary zeal of 
enthusiasts impatient to spread the gospel of co..aperation, if necessary with. 
the help of charity; and partly the influence of France and Italy, which 
have made lavish use of public money, the one to support, if not to protect, 
its key industry of agriculture, and the other to apply a sedative to the 
agricultural and industrial ferment caused by the war. There can be no 
question that Italy is a warning rather t.han an example. • The 
example of France is hardly more encouraging. In a recent report we are 
told that the ' rural credit societies have no independent life of their own' 
arid that' the eredit mov~ment has done little or nothing to encourage those 
moral qualities • which have been stimulated by the Raiffeisen 
method in Germany. All German authorities are agreed that self-
help is the very essence of the movement, and the school of thought repre
sented by the Raiffeisen Federation believes this with such conviction that 
it, will allow no compromise at all. The other school, represented in agri
cultural co-operation by the Imperial Federation, while accepting the 
Raifl'eisen principle in theory, modifies it in practice. Its whole banking 
system pivots on a State bank at Berlin, and most of its Unions before the 
war accepted assistance Nom Government.. . It is impossible not to 
admire the austere attitude adopted by the Raiffeisen Federation. It 
represents an ideal which we cannot bear too closely in mind, however 
unattainable for the moment in practice. It is also impossible to endorse 
without reservation the former policy of the Imperial Federation. 
Recent experience has shown that great progress can be made even when 
State aid is no longer given. In two years (1919-20) 10,000 societies have 
been started. , Lavish public grants, in fact, are a mistake. They 
produce the same effect that largesse produces upon a crowd. . In 
Germany Co-operation has now attained its majority, and no longer needs 
support. In India it is still in its minority. Official control is therefore a 
necessity, and the country is so vast, and its population relatively so poor, 
that large a.ssistance is required Ior organisation and development. More
over, new forms of co-operative effort are being tried, and exp61'iments 
requiring substllllltial capital have to be mOOe. I venture ·tentatively to lay 
down three conditions of financial assistance:-

(a) A reasonable Irate should be charged for loans, otherwise the 
experiment will not be fair. Cheap loans, too, are apt to be wasted. 

(b) To mitigate any pauperising effect, help should if possible be given 
through a ·Central Bank rather than to a primary society direct. 

(c) Only experiments should be assisted, and once the experimental 
stage is passed, no further help should be given. 

Finally, it may be said that the more assistance Government gives to 
organisation, and development, the less it should give to the purely business 
side of the movement. In a country like India the principle of self-help 
cannot be too jealously guarded." 

So much 'assistance has to be given by Government in organization, 
control and development, that financial assistance should be reduced to a 
minimum. Professor Serpieri says that the State should show no favours 
to co-operation beyond providing it with a legal control suited to its needs 
'(un adatta disciplina giuridica), and that if credit is given it should follow 
the ordinary principles of credit. Lavish credit, he adds, was one of the 
most common causes of failure amongst co-operative farms, and distribution 
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of State favours after the war Willi largely responsible for the growth of a 
very unhealthy type of O<Hlperation. * 

(b) As to the different types of society, I have nothing to add to what I 
have written in my "Report on Co-operation in Germany and Italy." A 
point, however, that il would emphlllli~and it applies to all types-is the 
importance of giving the individual co-operator instruction in the elements 
of co-oper&tion. No co-operative organization can be strong without this. 

QUESTION 23.-EDUCATION.-I have touched on this in my article on " The 
Training of the Peasant," page 598. The problem of making rural education 
a vivifying instead of a disintegrating factor in the village is the most 
difficult of all {Jur rural problems. With most other problems the difficulty 
lies not; in finding the remedy but in applying it, for the remedy is known. 
But in this caee the remedy hllll still to be found. The Punjab is probably 
on the right track with its rural training schools a.t Ghakhar e.nd GurgaJOn, 
but this experiment should probably be supplemented by careful stOOy (on 
the spot) of what hllll been done in Europe and Japan. 

QUESTION 24.-ATTRAOTING CAPITAL.·-(a) The Land Alienation Act is an 
obvious obstacle to men of capital and enterprise taking to agriculture. 

(b) An effort should be made to get the larger landlords to realize their 
obligation to give a lead on their own estates in the matter of agricultural 
improvement, vide the passage on " Agricultura.l Progress" already quoted. 
At present there are very few landlords who do anything at all. This is 
one of the crying needs of the Provinoe, and if not remedied, may ultimately 
lead to a clem and for such measures as ha.ve recently been passed against 
the landlord in the Balkan States and in Poland. 

QUESTIOS 25.-WELPARE OP RURAL POPULATION.-(b) In 1919, with the help 
of a Government scholarship holder, I carried out a general survey in twelve 
villages in Hoshiapur and Gurdaspur Districts. Since then much moce 
detailed and elaborate surveys have been carried out in a number of villages 
in the Punjab by the Borurd of Economic Enquiry. I consider that such 
enquiries, if properly carried out, are likely to yield very useful results. 
As the question of economic enquiries is an important one, I attacb a 
separate note on the subject. 

In conclusion, I would sound a note of warning against forcing the paoe 
in any direction. Agricultura.l development depends primarily upon 
research and education. (In education I include propaganda, demonstra.
tion and training.) Both require time, the former to establish its oon
clusions, the latter to train its teachers. In India the personal factor ms 
quite unusual importance, and if the organization required for agricultural 

.development is not to become an incubus upon the countryside, great care 
will have to be taken in selecting and training the men who are to deal wit'b 
the cultivator. 

APPENDIX 1. 

ECONOMIC ENQUIRIES. 
A precise and accurate knowledge of the real conditions of the small culti

vating proprietor, says Professor Serpieri, is essential to an effective agrarian 
policy. t That this knowledge is not available in India is not surprising, for 
it is available in very few countries. In Italy statistical economic enquiries 
are still at their first step (ai primi passi):/:, and in France official agricul
iural statistics are described as " defective, inexact and out of date."§ The 
Punjab is, therefore, to be congratulated on having a Board of Economic 

• Serpieri, Op. cit., p. 237. 
t Per 1a. Piccola Proprieta Rurale e Montana, 1922, ii. 231. 
t Serpieri, La Politic a Agrlllria in Italia, 1925, p. 144. 
§ Laribe, Evolution de la hance Agricole, 1912, p. 100. 
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Enquiry, which has already collected much interesting information. The 
Board! ho~ever, ~uffeu f~om two dr.awbac.ks, which, as its work expands, are 
~comlng increasingly ~v1dent: Its 1nvestIgators are entirely untrained, and 
1tS members have too httle leIsure properly to check and sift the work done 
under their supervislOn. If the Board is to extend its field-and it can 
h~rdly avoid doing so~and if it is to collect reliable information, both points 
wll1 have to be remedIed. They are, Indeed, under consideration at present. 
Sooner or later, too, a paid secretary will have to be engaged. The Board 
has been exceptionally fortunate in its present Honorary Secretary, Pro
fessor W. H. Myles, whose ability' and enthusiasm have enabled him success
fully to cope with the ever-increasing burden of work. But there is a limit 
to what even the most enthusiastic Honorary Secretary can do and that 
limit has nearly been reached. ' 

2. When I was working at the International Institute of Agri(;ulture at 
Rome! I was able to discuss the question of economic enquiries with three' 
AmerlCan experts, Professor A. Hobson, formerly employed in the Bureau of 
Farm Management, U.S.A., and now American delegate to the Institute, 
::\1r. L. M. Esterbrook, formerly head of the Bureau of Crop Estimates, 
U.S.A., and now in charge of the World Agricultural Census, and Professor 
Dwight Sanderson, Professor of Rural and Social Organization, ~ew York 
State College of Agriculture, Cornell University. All three were strongly ot 
opinion that economic and statistical enquiries, to be of real use, should be 
done by trained investigators. Professor Sanderson's opinion was of special 
value, as he had personally supervised various economic enquiries. During 
the last fifteen years Cornell University has collected records of about 7,000 
farmers' family budgets. The work has been done almost entirely by 
graduates, mostly working for their M.A. and for a doctor's degree. Under
graduates are rarely employed, but are frequently attached to graduates for 
training, so that when they take their degree they may be ready for employ
ment. An interesting point is that most of the 7,000 records relate to farmers 
who do not keep accounts. Farmers, said Mr. Esterbrook, have often such 
accurate memories that the absence of accounts is not necessarily a serious 
drawback. Errors, of course, occur, but with a large number of ('ases tend 
to cancel each other. 

3. Intensive enquiries are preferred to extensive as being inore accurate, 
and it was agreed that enquiries made over a large area should always be 
supplemented by detailed enquiries in different parts of the area. The. draw
back of the intensive method was that it was slower and more expens1ve. 

4. As the United States admittedly leads in the field of economic enquil'ies 
in rural areas, it may be of interest to give a brief account of its organiza
tion. This I am able to do thanks to Messrs. Esterbrook and Hobson, who 
gave me the information which follows. Till 1921 there were three Bureaux, 
viz.:-

(a) the Bureau of Crop Estimates, 
(b) the Bureau of Farm Management, and 
(c) the Bureau of Markets. 

In 1921, they were combined into the Bur~au of Agricultur~l E('o,llomics ?s 
a branch of the Federal Department of Agnculture. Somethmg wIll be SaId 

about each Bureau in turn. 
5. The Bureau of Crop Estimates.-In every State there .is a S,tat .. 

statistician under the Federal Government who collects crop estmiates from 
as many different sources as possible and checks them by constant tourlllg. 
In every county-there are altogether 3,000-there are. 60 reporters who 
report on('e a month on the condition of the crops and bvestock, an?- the1:e 
are also 33,000 township reporters. A township, it should be e~plallled, 1S 
not a town but a sub-division of a county, presumably somethlllg hke an 
English parish. Then there are about 20,000 " Fiel?--aids " who report o('ca
sionally, and special reporters who report on specIal crops (e.g., sugar) or 

Mr. 'I ~. Dal·ling. 
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subjects (e.g., elevators). .Altogether there are about 220,000 reporters, all 
honorary, and about 75 per cent. farmers. The remainder are officials, 
dealers In agricultural exports, railway traffic men, &C. If a questionnaire 
is sent out, 60 per oont. will probably reply, but great care is taken not to 
send out too many questionnaires to the same reporter. 

6. The BUTeau 0/ II'arm Manage'ment deals with farming as a business, 
analysing costs, e.g., of production, transport, cattle breeding, &c. A large 
number of enumerators are employed, nearly all graduates, and carefully 
trained in economic enquiries. Starting on 1,800 dollars per annum, they 
rise to 4,COO; some even to 6,500. If necessary, accountants are provided to 
keep the accounts of farmers from whom detailed information is required. 
One accountant can work for a good many farmers, as he is given a car. 
Mr. Esterbrook said that this Bureau, which .has been working for over 
twenty years, has achieved very valuable result.s. 

7. The Bureau pI Markets was organized in 1913 to facilitate the sale of 
produce which had become difficult owing to over-production. Its first object 
was to standardize production. It has already succeeded in doing this for 
cotton, and its grades are so well established that cotton can be sold on 
certificate instead of by sample. Similarly, its wool standards are accepted 
by Bradford and the chief wool markets in Germany and France. It is now 
doing the same for wheat. ThIS has always been graded hy the dealers, but 
the Hureau is trying to teach the farmer to grade it himself before sale. 
Bonded warehouses have been established under federal inspection where all 
kinds of farm produce can be stored. .When stored, the produce is graded, 
and a certificate of quantity and quality issued. This certificate is negotiable 
at a bank which advances agS:inst it. 

Further information about the Bureau will be found in the account of the 
Agricultural Department given in the Annual Congressional Directory. 

8. Of the need for some organization of this kind there can, I think, be no 
doubt. Most Governments are at last feeling the necessity of formulating an 
agrarian programme, and are realizing that this cannot be satisfactorily 
done without accurate infOl'mation as to rural conditions. This explains the 
Board of Economic Enquiry in the Punjab and the Bureau for Economic and 
Statistical enquiry (Instituto di Economia e Statistica Agraria) recently 
created in Italy with Professor Serpieri at the head of its Managing Com
mittee. In Italy, it is also proposed that every large agricultural adminis
trative area should have its experimental Institute, that each Institute 
should have a Bureau for economic and statistical enquiry, and that 'all the 
Bureaux should be co-ordinated by the Central Insitute at Rome.* But it 
remains to be seen whether anything will come of this. In Italy schemes have 
a way of not getting beyond the paper sta.ge. 

APPENDIX II. 

l\bMORANDUM ON THE INTERNATIONAL INSTITUTE OF AGR.ICULTURIil, ROME. 

1 have ventured to write the following note on the International Institute 
of Agriculture at Rome, as I have close personal acquaintance with it 
and its relations with India are one of the subjects for discussion at the 
agricultural conference to be held at Pusa next month. 

2. illie three main objects of the Institute are, firstly, to oollect and 
collate the experience of as many oountries lIS pOllSible in regard to agricul
ture and co-operation and to place thill experience at the service of its 
members; secondly, to give the latest available information as to the 
condition of the more important crops in different parts of the world; 
and thirdly, to oll'er facilities for the study of agricultural and c<Hlperative 
questions. 

• International Review of Agricultural Economics, llarch, 1925, p. 91. 
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3. The utility of the first and last of these three objects depends upon 
whether the eXI,>erien'Ce ~f other countries is likely to be of va.lue to India. 
My own ?xpenence, .gamed. not mer~ly fro~ books, but from personal 
contact wIth the agriculturISt, both In IndIa and in Europe convinces 
me that the agricultural problems of one country cannot be s~tisfactorily 
solved, and .scarcely even understood, without some knowledge of what has 
been ~o~e In other countries. If this is so, it is a strong argument for 
estabhshmg the closest possible ties with an institution like the International 
Institute. 

4. As to the utility of its second object, I am not qualified to judge, but 
I would note that ~ore than o~e busine:ss firm in India pays for crop 
reports to be sent to It by the InstItute, whlCh suggests that the information 
given hlls commercia.l value. 

5. The means by which the Institute seeks to give effect to its three 
objects RJ'e as follows, viz.: - . 

(a) disseminating information on points of general interest through 
its pUblications and crop reports; 

(b) giving detailed information in reply to specific inquiries; and 
(c) maintaining a large library for the study of agriculture and 

co-operation. 

6. Nothing need be said about (a), as the publications and crop reports 
speak for themselves. .AIl to (b), the Institute is always prepared to give 
the fullest possible information on any point referred to it. With the 
increasing interest taken in agriculture and co-operation in India, and 
with a more systematic effort to develop them, many questions are bound 
to arise upon which information as to the experience of other oountries 
is likely to be useful. At present, however, comparatively little advantage 
is taken of this facility. 

7. The same consideration applies with even greater force to (c). So 
far only two or three students have come from India to work in the library 
of the Institute. Yet the fa.cilities which it offers for the study of agricul
ture and co-operation are a.lmost unique. With its 50,000 books, 50,000 
publications, and 70,000 volumes of magazines, it is the second· largest 
agricultural library in the, world and the largest in Europet. In addition, 
3,500 periodicals and bulletins are taken in, so that up-to-date information 
on every aspect of rural economics is readily available. 

8. Enough has perh'aps been said to. show that the Institute has real 
advantages to offer to India in the solution of her many most difficult 
agricultural problems. The question is how the fullest possible use can 
be made of these advantages. In my opinion the first step is for India 
to be represented at the Institute by a delegate familiar with Indian 
conditions and Indian administration. In common with the rest of the 
British Empire, India was represented up to the time of his death by a dis
tinguished retired Home Civilian, Sir Thomas Elliott, Bt., K.C.B.,l who 
had never been in India, so that, in the circumstances, India was unable to 
derive the fullest possible benefit from the Institute was inevitable. Sir 
Thomas Elliott, with whom I had had the advantage of discussing the sub
ject, was in favour of the change and author~sed me to say that pel'6Onally 
he would welcome it. 

9. If India had her own representative, he would be able to develop 
t() her advantage each of the facilities mentioned. in .paragraph 5 aJ:love. 
Thus, in rega.rd to (a), he would secure that the pubhcatlOns of the InstItute 

-"The "iargest" is that of the Department of Agri~ulture"-at-Washi!lgton. 
. t The only one that rivals it in Europe is that of the Agrlcultural 
School at 'Wagenringen in Holland. 

=: Now replaoed, I understand, by Mr. Thompson of the Board of Agricul
ture. who, however, does not reside in Rome . 

• Ur_ loI. E. Da1'Ung. 
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dealt fl'Om time to time with the problems in which India was specially 
interested. 

In ~ega~d ~ (b), he would see that the information sent in reply to 
a .specIfic. mqulry .w:as such as was likely to be useful; and, being intimate 
wIth In.dlan co?-d't~~ns, he wo~ld no doubt be able to indicate the points 
of sp.eclal apphcablhty to IndIa and to place them in their proper per
~pectn·e. At present, for .want of local knowledge, there is a danger of 
lrr~levan~ or superfluous information being sent in reply to an inquiry. 
ThIrdly, m regard to (c), he would be able to assist students from India 
in their studies; and, if he were himself well versed in the practice and 
theory of rural economics and au fait with its literature, his advice would 
be of considerable value, as would also be his opinion on any point referred 
from India. 

10. Further, he would be able to keep in touch with the Directors of 
Agriculture and Registra.rs of Co-operative Societies all over India in a 
way that is impossible for a person who has not been an Indian official. 

11. Finally, he would be able to secure full expression of India's stand
point in the administration of the Institute and in the application of its 
funds. This is a point of some importance in view of the economic 
inquiries w,hich the Institute contemplates initiating in different parts of 
the world. 

12. I am inclined to think that the delegate will require an· assistant, 
for if, as is probable, requests for information become frequent, it will be 
difficult for one man single-handed to. examine and report upon a large 
number of different questions; nor will he have time for the reading which 
i3 essential if ,his opinion and advice are to be of value. With an assistant, 
too, a wider field of literature can be covered, if, in making the appoint
ments, rega.rd is had to the importance of a knowledge of languages. The 
delegate must in any case know French, as the proceedings of the Com
mittee are conducted in that language; and if, as is desirable, he also 
knows Italian, and his assistant is familiar with German, it should be 
possible to keep in touoh with all the more important economic developments 
in Europe and America. 

13. In conclusion, I would note that Belgium, Holland, Non·ay and 
Finland all maintain delegates at the Institute. In the circumstances 
it seems surprising that India with its 220 millions dependent upon 
agriculture is only indirectly represented. 

Supplementary Note. 

I continued working at the Institute for six weeks after writing my note 
of the 26th October, 1925, and found that further experience only served to 
confirm earlier impressions. There was no doubt then that, for all practical 
purposes, the Institute was completely out pf touch with India, a fact that 
was generally recognised at the Institute itself and at the same time 
genuinely deplored. To remedy this the first step, in my opinion, is for 
India to obtain direct representation on the Committee of the Institute and 
to appoint as her delegate or representativ,e a man well versed in the litera
ture of J·ural economics and able to speak l!'rench. If he can also read 
Italian or German, so mueh the better. 

2. Now 'that there is a flow of officials and othert! to Europe to study agri
cllltural problems, a representative of this type might be of great use in 
advising courses of study and planning tours of inquiry. I myself should 
have been able to map out my time to better advantage had there been some
one at the Institute familiar with Indian conditions and rural economics to 
guide my reading. And on an earlier occasion, in 1920-21, when I was I?ut 
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on deputation to study the co-opel'ative movement in Europe, I should have 
found practical advic:e as to where T should go of great help. As it was, I 
had to discover everything for myself, thereby wasting much time in pre
liminary enquiries. There are other ways, of course, in which a representa
tive could be of use. These have been specified in my first note aild need not 
be repeated. 

3. Another point to which I would draw attention is that, for want of 
funds, the staff of the Institute is paid so badly that it is difficult to obtain 
the services of good men. This applies particularly to the English staff. 
J!'or instance, in 1925, the most important member of the latter was, I 
believe, paid only 3,000 lira a month, then equivalent to £300 a year; his 
salary too had only recently been raised. The remedy is for India to press 
for a revision of salaries anel to offer to increase her contribution for the 
purpose. In 1925, I understand, the latter amounted to only £800. Con
slClering the overwhelming importance of agriculture to the bulk of India's 
millions, the amount is almost negligible. 

4. In conclusion, it may be said that if, India means to achieve agricul
tural progress, she will be well advised to take the fullest possible advantage 
of the experience of oountries that have had to tackle, or are still tackling, 
the same problems as those with which she is confronted. To enable her 
to do this, a link is clearly required with the outside world. This link 
already exists in the Institute, but at present it hangs idly and is but little 
used. 

APPENDIX III. 

THE PRESENT POSITION OF THE VILLAGE MOXEYLEKDER IN THE PUNJAB. 

I ha,-e just received reports from all the Income-tax Officers in the Punjab 
regarding the present pOSItion of the village moneylender in the Province. 
With only two exceptions, all agree that the village sou;car or professional 
moneylender is graduully reduc-ing his business in the viliage. The Gurdaspur 
report goes so far as to say that he " is fast approaching the verge of extinc
tioll." The two exceptions aro Hissnr and Montgomery. In Hissar, he is still 
in a "ery ~trong position owing to the great insecurity of harvest which 
most people cannot tide over without his help. And in Montgomery he finds 
ample scope as the rapid development of the district-it contains an im
portant young colony-has set up a brisk demand for capital. But even 
in Hissar it is said that he has begun to feel that the times are against 
him. There is no doubt as to this. His short-lived supremacy, a matter of 
fifty years, is gone, and now, though not yet broken, he is, in my opinion, 
ehollled. For this there are various reasons, but the most obvious are the 
following: -

(a) the rapid growth of co-operative credit societies; 
(b) the legal protection given to the peasant borrower; and 
(c) the rise of t.he agriculturist moneylender. 

2. Little Ileed be said about (a) for it is self-evident. In only three dis
tricts (excluding Simla) are there less than 200 credit societies, and in eight 
thpre are over 500. Last year 183 lakhs were advanced by village banks to 
their members, and it is a curious coincidence that this too was the amount 
upon which the rura~ moneylender was taxed. This does not mean, of 
course, that the total lllcome of the latter was only 183 lakhs, as only those 
with an income of Rs.2,000 or more are taxed. The figure shows that the 
credit society is now seriously encroaching upon the domain of the money
lender. 

:t As to (b), the agriculturist cannot now be evicted by a civil court with
out the intervention of the revenue authority; his plough cattle, implements 

]11'. lIf. L. Darling. 
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and seed cannot be attached; if he is sued, interest charges can be exa!llined 
and, if necessary, reduced; and when he dies, his ancestral land is not liable 
for the payment of his debts unless they are charged upon it. These privi
leges have almost the effect of a cactus hedge round the smallholder and 
his holding, and make recovery for the sowcar extremely difficult. Till 
the War, the cultivator did not realise the strength of his position and took 
but little advantage of it, but since the War his eyes have been opened, 
and in all but the remoter districts he knows he can outwit the 80wcar if 
he wants to, and often he does. Once the spoilt child of Government, the 
Bowcar has become its stepchild. And it is not only Government that he 
feels is against him, but the whole rurai Muhammadan com!llunity as well. 
Where, as in Karnal, communal feeling is strong, his position is particularly 
difficult, and he is said to be leaving the villages where the Muhammadan 
Ran ghar and Moghal are dominant. Karnal is one of his strongholds; yet 
from this district comes the story of a sowcar who, having realised all he 
could from hi,s debtors, asked the Income-tax Officer to have the a!llount 
deposited with the local Central Bank, explaining. that if the bank would 
take care of his money, he would be able to earn more by manual labour. 
Ten years ago such a story would have been impossible. 

4. A number of the reports before me speak of the tendency of the sowcar 
to migrate from the village to the town. The Lyallpur report states that 
the Sikh and Arain villages of the colony have been deserted by all but the 
smaller fry. In the older colony areas, the tendency is to leave the village 
for the Mandi or local market town and start a commission shop there. 
Though the interest rates in urban business are much lower than in rural, 
recovery is much mcrc certain) for not only can house property be attached 
but the townsman has far more moveable property than the villager. And, 
recovery being much more certain, the moneylender has not constantly to 
be pursuing the evasivo or recalcitrant debtor. 

5. There is one gap in the cactus hedge round the cultivator, and that a 
serious one, namely, the gap made by the rise of the agriculturist money
lender. I have dealt with hilllJ at length in my book (vide pp. 228-31), and 
all that it is necessary to add is that, though few reports speak of any 
marked increase in his numbers, all agree, with the exception of Amritsar,* 
that he is steadily advancing, especially in the central districts, where the 
Sikh Jat, the arch-representative of the type,predominates. This year
the assessment is not quite finished-about 400 have been taxed; that is to 
say, this number has been found to have an income of Rs.2,OOO or more. 
Relatively, no doubt, this is a small figure, but it must be remembered that 
in village money-lending a taxable income implies a. capital of at least 
Rs.12,OOO. Few agriculturists have this amount to spare, but hundreds, 
pl'obably ev('n thousands, lend smaller sums. 

6. Though the tide has definitely turned against the 8owcar, it has not 
yet ebbed very far, and rural money-lending is still the most important 
industry in the Province. This is shown by the following income-tax figures, 
which relate to 1925-26:-

CTtief sources of Income and Super-tax. 

Business:-
(a) rural banking 
(b) urban banking 
(c) trade in agricultural produce 
(d) piece goods 
(e) contracts 
(I) legal business 
(g) timber 

* And Jhelum, see Question 44,605. 

Lakh8. 

5·60 
4·07 
4·82 
3·14 
1-72 
1·61 

·92 



Industry:-
(a) ginning factories 
(b) oil mills 

Miscellaneous :-
(a) salaries (income-tax only) 
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(b) house property (income-tax only) 
(c) interest on securities ... . .. 

Lakhs. 
4·26 

'1·24 

12·51 
4·62 
1-69 

It will be seen that there is only Olle head of tax which is more productiv& 
than rural money-lend.lng, viz., salaries. Excluding salary cases, one out 
of every four assessees IS a rural moneylender, and, even including them the 
proportion is one to five. The stronghold of the rural moneylender ,;oul<l 
appear to he "he south-ellstern Punjab. In three out of the four districts. 
which make up this area, namely, Karnal, Rohtak and Gurgaoll, more than 
half the total number of assesseel\ are rural moneylenders, and in the fourth _ 
Hissar, the proportion is more than one-third. ' 

7. In my book J wrote that" the peasant proprietor can hardly pay less
than 15 per cent. on his debt" (p. 218). Thil; estilIlate has been criticised 
as being too low. It is interesting, therefore, to note that after careful 
enquiry extending over the whole Province, 15 per cent. is now the
commonest rate applied to income-tax cases when for waIit of proper accounts 
th", village moneylender's incoma has to be estimated by the application of 
a flat rate to his capital on loan. The l·ate naturally varies from area ro
area, but almost everywhere it oscillates between a minimum of 12 and .. 
maximulIl of 18 per ceut. Only in Gurgaon does the latter go up to 24 per 
cent. It must not, of course, be supposed that, apart from Gurgaon, 18 
per cent. is the maximum rate charged in the Punjab. All that is to be
inferred is that 18 per cent. is the maximum that can fairly be taken as an 
average rate for a large area. The corresponding rates for urban money
lending are 6 to 12 per l~nt., the commonest rate applied being 9 or 10. 
Broadly, therefore, it may be said that rural rates of interest are twice as
high as urban. The difference between the two is the measure of the differ
ence in risk between the two classes of business. 

8. A final word may be said about the moneylender's accounts, as it shows 
how primitive the moneylending system is in this country, and incidentally 
how difficult it is to tax the moneylender correctly. ThiS' year, out of every 
three rural moneylenders assessed-the total number is about 5,200-0nly 
onE; produced acc~ullts that could be relilO'd upon, while one produced no
accounts at all. No doubt the latter often keeps some kind of account, but 
it is generally rlO'ported that a great many agriculturist moneylenders keep
no Recount at all and rely entirlO'ly upon their bonds and pro-notes. 

APPENDIX IV. 

THE CATTEDRA AMBULANTI OF ITALY AND THE TRAINING OF THE PEASANT. 

It was, I think, Pope Julius II who remarked that men are more
influenced by what they see than by what they hear. The cinema sugglO'sts 
that this is true of the mass of mankind. It is certainly true of the 
uneducated mind, of which a good example is the tongawala who, when he
hears the horn of a car coming up behind, invariably looks round before· 
getting out of the way to see if the car is really there. To the same' 
category belongs the peasant. In him lack of education is intensified by a 
singularly concrete outlook upon life which makes it difficult _ for him to 
understand a new idea or even a fact unless it is put before him in some· 
visible tangible form. And he has Buffered so much in the past from men 
quicker-witted tJhan himself thnt hlO' is deeply mistrustful of all who oome· 
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before him with new nostrums. To persuade him, therefore, to change a 
traditional method, it is necessary to demonstrate not only that the new 
method is possible but also that it pays •. Even in the United States, where 
nearly all can read and write, it is said that "though hundreds of millions 
of pages of literature have been distributed (amongst the farmers), only a 
small percentage has actually been read, and only a small percentage of 
that read has been put into practice."* Two thousand" country-agents " 
are now maintained in the States to act as a link between the experimental 
farm and the individual farmer, and we read that "the success of otJhe 
continental and still more of the United States educational work is largely 
due to the provision which has been made for bringing down to the iarm 
the information obtained by investigation and research."t All authorities 
are, in fact, agreed that demonstration is the most effective way of teaching 
the peasant; and, since it is becoming increasingly clear that this applies 
to India, some a.ocount of the Italian organization known as the OattedTa 
Ambulanti, of which I had the good fortune to see something in the winter 
of 1925, may be of interest, especially as the problems of the Italian 
countryside have much in common with those of the Indian. 

ORGANIZATION. 

. Oattedra A'ml,ulante means literally an itinerating chW.r, the last word 
being used in the academic sense of a chair oj history or philosophy. The 
first Chair was created in 1896, and thirty years later, at the beginning of 
1926, thete were over 100. It was then proposed to double the number in 
furtherance of Mussolini's campaign to improve the wheat supply of the 
country' commonly called "la battaglia di grano." Each of Italy's 71 
districts (Provincia) has at least one Chair, and many have branches in the 
lar~r country towns. The dilJtrict·of lOOms, for instance, had ten in 1925, 
and in the whole country there were 304. Every office is in charge of a 
director, and, if a headquarter office, there are two or three assistants as 
well. The combined staff totals nearly 500 men, most of whom have taken 
the highest possible diploma in agriculture. 

The first point to emphasize is that a Oattedra Am.bulante is not an 
official body. The earliest were the product of spontaneous local effort 
unassisted by Government. A District Board combined with the local 
People's Bank and landowners' association, and between them the £250 or 
£300 a year required to start a Chair were found. Before the war few had 
a budget of more than £500. It was not till the movement was launched 
that Government gave any help, nor till after the war that it bore the 
major part of the cost. In 1919 a substantial grant was made and divided 
equally between all the Chairs. But this equality of treatment proved most 
unequal in operation, as districts varied in size and Chairs in activity. 
Bince 1923 the grants made by Government and local bodies have been pro
portioned to needs on the following basis: -One lira for every 25 acres of 
cultivation within the Chair's area; half a lira for every 25 acres of wood, 
meadow and pasture; another half lira for every rural inhabitant; 100 lira 
for every commune or village area; 16 for every mile of communications, 
and 10 for every sub-division of a commuen (Iruzione). The total grant was 
£140,000, ot which three-fifths are contributed by the State and two-fifths 
by the District Boards.:!: Both parties are represented on the managing 
committee of each Chair, Government by one member and the District Board 

----- -----------
·C.M.D. 2145 Memo. xi. 
tC.M.D. 2145, Memo. xi, paras. 165, 170 (4). . . 
tIn this article all post-war payments ha.ve been converted from hra mto 

sterling at 120 lira to the pound, which was the approximate rate of ex
change in the win tel' of 1925. 
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by from three to five. To strengthen their organization and co-ordillate 
their work, the Chairs have federated themselves into a " Union" with a 
Director General as the chief executive authority. To meet its expenses, 
the Union is allotted 2 per cent. of the amount contributed by Government 
and 1 per cent. of the amount contributed by District Boards; the former 
is paid direct and the latter by each Chair from its own grant. 

FUNCTIONS. 

The sole object of a Oattedra Ambu,Zante is the encouragement of better
farming. This it does in a number of different ways, most of them based. 
upon some form of demonstration. The simplest, and perhaps the Illost 
effective, is the demonstration plot. As in tbe Punjab, where in 1917 the 
writer was the first to· introduce the method, an intelligent owner is 
persuaded to cultivate from two to three acres of his land on appruved 
methods in order to demonstrate to the neighbourhood their superiority 
over traditional practice. In 1925 there were as many as 50 in the single· 
district of Rome, of which 20 were demted to the culture of fruit. In.. 
addition to demonstration plots, large gatherings of cultivators are orgamsed 
to discuss the problems of the district, and conferences of a dozen or twenty 
to consider how these problems can be solved. Farmers are encouraged to 
consult the staff about their individual problems, and if advice is needed 
about seed, cattle or corn, it is promptly given. If necessary, the farm. 
itself is visited, and this is not difficult, as every Chair has at least on& 
motor car. A farmer comes into the office in the morning to say tnat he is· 
in difficulties with a horse or a cow, and the same afternoon, with the help 
of the car, horse or cow can be examined and treatment prescribed. Only 
less important than the car are the magic lantern and the cinema. These
are both freely used in the educational courses described below. 

THE CATTEDRA A:UBllLANTE OF SIENA. 

Three Chairs were visited, and the best of the three, that at Siena, wiII 
be described at length, as it shows how a good Chair is run. The Chair at 
Rome will also be referred to, but the third shall be nameless, as it had 
run to seed under the influenee of a director without either capacity or' 
enthusiasm. The success of a Chair depends almost entirely upon the 
personal factor, as is always the case when initiative, enterprise and tact 
are required rather than' a strict adherence to rule and routine. This is a,. 

point to be remembered if the organization is copied in India. 
The town of Siena, famous for its Cathedral, its saint and its horse races, 

is the capital of a hilly district situated in the heart of Central Italy. The
cultivator is prosperous as holdings are large, averaging from 20 to 25 
acres where cultivation is based upon the vine and the olive, and fifty acres 
where it is based upon cereals. To the Punjab peasant with his 5 or 10 
acres these will seem generous figures, but they are not quite as generous. 
as they seem, for the soil produces only one crop a year and in some parts 
is so hard that virgin land has to be broken up by explosives. Even where 
the vine and the olive are cultivated, from 15 to 20 acres are required to 
maintain the smaH proprietor and his family in comfort, and from 35 to 
40 where ooreals prevail. In the more mountainous parts of the district 
many have less than five acres, and are obliged to do other work to make· 
both ends meet. The famous metayel' system, under which both expenditure 
and income are shared by landlord and tenant, is common, but since the· 
war, which has enriched the peasant, many tenants have become proprietors. 
The peasants are now so well off that the ~Ionte dei Paschi, a well-known 
loeM bank, which for the last 300 years has been run for the common good, 
of the district, is nOl" mainly supported by their deposits. Fortunately, 
prosperity has not hud the corrupting influence that it has had in some, 
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parts of the Punjab. The peasant spends his money well, and it is only 
when he lives in the neighbourhood of a town that he is a little extravagant. 
The proportion of illiterate, 30 to 35 per cent., is greater than one would 
expect in the northern haH of the peninsula. But literacy beyond making 
a farmer quicker to pick up a new method, is said to have very little effect 
upon cultivation. 

Founded in 1901, the Siena Ohair is staffed at headquarters by a director, 
an assistant and a cattle expert. 'rhere are two out-stations each in charge 
of a director, and for propaganda on special subjects specialists are tem
porarily engaged. The annual budget amounts to £2,200, contributed in 
varying proportions by Government, the local District Board, the 36 com
munes of the district and a number of co-operative societies. There are 
in addition special grants, which in 1925 were as fo11ows: - £525 for 
technical education, mostly for boys; £350 for the rearing of good live
Btock,-high-class pigs had been obtained from Regio Emilia and a good 
breed of sheep from the Roman Campagna; and £2,200 for the "·battaglia 
di grano" to be spent upon demonstration plots,' ·prizes, concessions, and 
the maintenance of an agent in each commune, etc. £700 of this came from 
Government, and the rest from the District Board, the local landowners' 
association, the district co-operative supply society and the Monte dei 
Paschi. Total resources, therefore, in 1925 amounted to over £5,000, a 
considerable Bum when it is remembered that the population of the district 
is less than 400,000. But the Chair was not always so prosperous. It began 
operationa with an income of only £300 subscribed by Government, the 
District Board, the Monte dei Paschi, the municipality of Siena and the 
local agricultural association. The director was paid £160 a year and his 
assistant £80. This did not leave much for the work of the Chair, and 
there was much to be done, for many obstacles had to be overcome. Land
owners were apathetic and generally absentee; their factors were hostile, 
and the peasants Bunk in ignorance. The first step, as my informant 
expressed it, was to awaken "the rural conscience." This was done by 
talking to the peasant on his fann, explaining things to small groups or 
those who were anxious to improve their position and demonstrating new 
methods. A more general appeal was made by local conferences, of which 
as many as fifty were sometimes held in a year, and by offering prizes of from 
five to twenty pounds to be competed for by the more enterprising farmers. 
That these efforts have succeeded may be shown by a single example. In 
1902, the year after the Chair was created, only 650 tons of chemical 
fertilizers were sold by the local Supply Society; by 1924 the amount had· 
risen to nearly 20,000, and a year later, thanks to the" battaglia di grOlno," 
to close on 30,000. 

La Battaglia di Grano. 

A word may be said in passing about this "·battle of the grain," as 
Mussolini's intensive campaign for increasing the wheat supply of the 
country is characteristically called. The campaign has been launched, as 
large quantities of wheat have to be imported every year, and it is believed 
that, if Italy could manage to grow Bill the wheat she requires, imports and 
exports would balance and the lira, long in danger, would be saved. To 
India the experiment is of some interest, as it will show whether in a 
country not entirely dissimilar it is possible by organised effort substantiaHy 
to increase the yield of a staple crop in a comparatively short space of time. 
In Siena, the peasant is being urged to put not more, but less land under 
wheat. The explanation of this paradox is worth noting. Hitherto the 
customary rotation has been beetroot or tobacco, wheat and clover sowu 
together, followed by clover alone, and finally wheat. 'rhe ideal holding 
was one divided into four parts each representing a different stage in the 
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four-fold rotation. Now it is proposed to divide it into five parts, cultivated 
thus: 

Beetroot 01' tobacco 
Wheat and lucerne 
Lucerne, ... 
Wheat 

.... 
one-fifth. 
one-fifth . 
two-fifths. 
one-fifth. 

It is believed tha.t with this rotation the smaller area under wheat wili 
produce a larger crop. More fodder will also be produced, and with more 
fodder more cattle can be kept. This again means more manure and better 
crops all round. The effect is, therefore, cumulative and touches everything 
in turn. The moral is that, for real improvement, the farm must be con
sidered as a whole. This is, perhaps, a commonplace, but it is apt to be 
forgotten when, as in this country, agricultural progress has to be 
approached through a number of different departments each wedded to its 
own particular activity. We shall, therefore, be none the worse for 
reminding ourselves occasionally that a farm is a living organism, distinct 
no doubt in its parts, but bound together by a common life and existin!t 
for a single purpose, the welfare of the farmer. 

THE Tl!.AINING OJ!' THE PEASANT. 

That this organism may thrive, it is necessary that the farmer should 
be trained. This necessity has become more obvious of late, for since the 
war the peasant has been getting more and more control over the land. 
The labourer now becomes a tenant at will, the tenant at will a leaseholder 
or a metayer tenant, and all aspire "with incredible fervour" to become 
proprietors. At each stage in the upward process more knowledge is 
required, and Serpieri, the leading rural economist in Italy, considers thai 
the ultimate social effect of the process, whether for good or ill, will largely 
depend upon whether this knowledge is gained. t It is to assist the peasant 
to gain this knowledge that educational courses have been instituted. 
These are now one of the chief activities of a Chair and include short 
courses for the farmer and longer ones for his boys. Both are entirely 
vocational and are based on the principle that, as the peasant will not go 
to the school, the school must go to the peasant. In both cases, therefore, 
an itinerating master is employed, and the closest possible contact is 
maintained with the farm. 

Let us take the adult courses first. At Siena, twelve are held every 
year by the director and his assistants, and as there are 36 communes 
in the district and a regular rotation is followed, each commune gets a 
course once every three years. Attendance averages about 40 and includes 
men of all ages with a predominance of those between 20 and 30. A 
dozen lectures are given of 30 to 35 minutes each-it found difficult to 
hold the attention for longer-and each lecture is followed by an hour's 
discussion. A number of different subjects are dealt with in a. single course, 
but at Rome, with one, would think greater wisdom, one course, one subject 
is the rule, as it is believed that the peasant mind can grasp only one 
thing at a time. Thus, lit whole course is devoted to potato-growing, another 
to grafting and a third to machinery and implements. The theory of 
struClture of the subject is taught in the school-room, and its practice, so 
far as possible, in the field. Both magio lantern and cinema are freely 
used. The latter is found mOllt effective (in France as well as in Italy) 
and a portable machine can now be had for £30. No charge is made for 

* Vigorelli, Un Snggio di Inchiesta Bulla Piccola Proprieta in Italia, 
1921/ p. 10. 

t For Professor Serpieri's views on Agricultural Education, see his book, 
La Pnlitica Agraria in Italia, 1925, pp. 145-161. 
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the teaching a.nd 'all travelling expenses are paid. Those who show most 
intelligence and capacity are taken on a tour of inspection round th;) 
district, while others are given prizes of implements or booke. Both at 
Rome Bnd at Siena the results are said to be excellent, for those who are 
taught not only benefit themselves, but spread the teaching to others. At 
Rome I was informed that there was not much to choose between the 
literate and the .illiterate-an interesting point, as a report of the Italian 
Budget Committee of 1924* states that vocational training is of little use 
if the mind has not been prepared for it by some measure of general 
instruction. 

THE TRAINING OF TJIliI PEASANT'S Boy. 

The courses for boys follow somew,hat different lines. They were only 
started in 1924 and are the result of an official Commission which inquired 
in 1917-21 into the condition of the peasant proprietor in different parts 
of Italy. The Commission's report states that there are two ways of giving 
the young an agricultural education. One is to graft it on to the primary 
school and give it through the primary school teacher and the other to 
give it through a special staff to boys who have passed through the primary 
school. The former is much less costly, but! the Commission is agaillBt it, 
as most of the teachers are of urban origin and incapable of teaching 
agriculture, and their liability to cOlIBtant transfer makes continuity of 
teaching difficult. t They, therefore, recommend the latter, and it is the 
course advocated both by Serpieri and by Laribe, the leading rural 
economist in France.t 

Both these authorities are agreed that the primary school 
is not the place for vocational training, and that all that can 
be done there is to give the sc'hool ·a rural tone and keep the youthful 
peasant mind fixed upon the land a.nd turned away from the town. This 
is in itself a sufficiently difficult task, and the complaint is made by the 
Commission that the present educational course kills the peasant in the 
pupil. § Tbe urban school, says Serpieri, has been fostered at the expense 
of the rural. The former is fairly efficient, but the latter has been neglected 
and leaves everything to be desired.1I The differences between the rural 
and the urban mind, which still exist "in the strongest measure", II are a 
further complication, and even the secondary agricultural schools do little 
more than train a very limited number of boys for technical posts and the 
charge of the larger farms. In, all of which we are vividly reminded of 
conditions in this country. 

The object of the courses started in 1924 is to catch thlll intelligent boy 
when he leaves the primary school and teach him the elements of agricul
tural science while his mind is still plastic and before he has had time io 
forget how to read and write. A secondary object is to correct the urban 
bias of a.n education based primarily upon the pen. The courses are con
fined to boys of 14 to 17, who have passed through. the top form of a primary 
school and have, therefore, really absorbed the primary course. Subject 
to this, anyone is admitted who is connected with the land, but the son 
of a proprietor is preferred to the eon of a tenant and the son of a tenant 
to the eon of a la.bourer, as in each case the need for training is greater. 
About twenty boys are taught at a time and 80 lectures (lezioni) are given, 
spread over a period of three or four months. Each master. holds three 

• Dated 20th December. 1924. 
t Per Za Piccola Proprieta Rwrale e Montana, 1922, ii. 208-9. 
1 Laribe, Le Paysan Fro!TIcais apres Za (h,eTTe, 1923, p. 26. 
§ Op.-cit. ii. '1,94. 
11 Tbid. ii. 237. 
1\ Serpieri, Op. cit. p. 61. 



600 

oourses a year in different communes and, that the effect may be lasting, 
repeats them three years running in eaoh commune. He uses the local 
primary school, which the educational authorities are obliged by law to 
place at his disposal. That his appeal may be as much to the eye as the ear 
he is given a magic lantern (weight about 16 pounds and cost £6 lOs. 9d.) 
and a large a~sortment of pictures il!ustrating the animal and vegetable 
hfe of the neIghbourhood and the dIfferent methods of cultivation with 
t.heir appropriate implements. It costs about £60 to fit out an itinerating 
school, and, as the master is paid only £90 a year (including his travellinoo 
expenses), the cost is not prohibitive. '" 

The crux of the scheme, indeed, is not the cost but the master. The 
ordinary schoolmaster, says Serpieri is not suitable, for, even if he has the 
technical knowledge, he rarely has the right spirit. In his hands, instruction 
" inevitably becomes general and abstract . . . and may even end in his 
becoming an object of derision to pupils who live amongst practical 
farmers."* A man who understands both boys and land is required, and 
he must be a countryman and not a townsman, in order that he may be 
understood by the peasant. The peasant's vocabulary is not more than 
three or four hundred words, and a man has almost to be a peasant himself 
to be able to teach within so narrow a range: yet, beyond this range, as 
all Italian remarked to the writer, the peasant is lost. It was, therefore 
110 easy matter to find the 100 masten required to launch the experiment. 
They have been recruited nwstly from farm managers, trained agriculturists 
and primary school teachers wit.h what success it is difficult to say, but 
one may guess that a hundred men of the right stamp are not likely to 
ha\"e been found at a single blast of Mussolini's trumpet. 

OTHER COUNTIUDiI. 

Of the experiment as a whole it is too soon to judge. I found no one 
enthusiastic and some critical. The difficulties are evidently greater than 
were expected. So fa·r as other countries are concerned, experience is not 
\"ery decided. Laribet favours it for France, where there are winter schools 
attended by boys two or three years running for seven or eight weeks: But 
the experiment there has been handicapped by want of funds and has made 
but little way. In Germany, there are somewhat similar schools but no 
widespread popular system of agricultural education, and we read in a 
recent report that " it is rather through the example of the larger farmers 
and through the work of the co-operative societies that educational influenceo: 
have reached the small farmers."t On the other hand, Wygodzinsk a 
German writer of eminenoo, says that the agricultural school for adults is 
" perhaps the most important event that has taken place for decades in 
the intellectual life of the countryside."§ Courses for adults would appear 
so far to have been more successful than courses for boys. In Norway, 
Sweden and Denmark, they have had a remarkable influence, particnlarly 
in Denmark where the "passion and enthusiasm" of the teachers can be 
"more easily imagined than reproduced. '" Where this spirit can be 
e"oked, success is sure, whether it is the young or the old who are t,aught. 
But where it is lacking, other fac~rs must be. carefully considered. :rhe 
most important of these is the relatIOn of v~catlOnal to ge!leral educ?tlon. 
In Denmark, a boy is allowed to return to hIS farm on leavmg the pnmary 

* Opcit. p. 158. 
t Laribe, Le Paysan Francais apres la Gucrre, 1923. p. 265-9. In 1921-22 

there were 27 winter schools with 392 pupils and 16 (itinerating schools). 
: C.M.D.2145, para. 16I. 
§ Agrarwesen and Agrar politio, ii 70. 
~ Stdckland, Studies in European Co-operation ii 179, ii 1, see also 

C.M.D.2145, para. 162 and Memo. iv. paras. 66-9 . 
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school and spend three or four years there before joining the adult school. 
The advantage of this is that when he joins the latter his mind is mature. 
But what if, in the interval, he forgets how to read and write? Here we 
have a difference between northern and southern Europe, and it is n 
difference with a lesson for India. Broadly speaking, in the north, once 
literate always literate, but this is not the case in the south any more than 
it is in India, for in both a large proportion of those who learn to read 
and write forget it all in a few years. In Europe this is to some extent 
a matter of religion. In the Protestant north the mind of the peasant has 
come under the grand educating influence of the Bible. For generations 
he has been accustomed to hear it read, and now when he learns to read, 
he reads it to himself and is able to carry on the education begun at school. 
But to the Roman Catholic the Bible is a sealed book and reading too often 
ceases when the school is left.* So is it, too, in India. On leaving school, 
the boy finds little or nothing to read and quickly forgets what he has 
learnt. If, therefore, as some think, vocational training requires a literary 
foundation, it must in this country follow closely upon the primary school 
or the benefit of the latter will be lost. A possible alternative is to improve 
the primary school so that its effect 'endures. 

THE PUNJAB. 

In the Punjab, agriculture is taught as an optional subject in about 100 
vernacular middle schoolst which have a garden or small farm (generally 
the former) attached to them for the purpose, and in 1925-26 over 6,000 boys 
took it as as subject. But so far, no attempt has been made to give any 
vocational training either to the grown-up peasant or to the boy whose 
education stops at the primary school. The immediate problem is to 
combat the almost universal ilIitera{)y of the countryside j hence the 3,200 
adults' schools with their 100,000 pupils all learning the three R's. And there 
is another problem even more urgent, namely, how to make rural education 
really rural. In the last Education Report (1925-26) we are warned that 
the application of an urban system to the village may impoverish the village 
instead of enriching it, and we are told, what some of us have long 
suspected, that the "university. and secondary school systems tend to suck 
from the countryside its best initiative and talent." There is some truth 
in the remark made to me by an Italian economist that education distracts 
the peasant from his calling. At all costs, this must be prevented in India 
where 224 millions are dependent upon agriculture. In the past, too much 
honour has been laid upon "the person of the scribe" and too little upon 
the person of the peasant. For this the urban master with his urban tastes 
and ties is partially responsible. It is, therefore, a step in the right 
direction that an attempt is now being made to bring the primary school 
.. into the closest relation to the life and experience of the people." Fifteen 
hundred village libraries have been started and are being stocked with books 
likely to interest the peasant and broaden his mind. More important, II 

carefully chosen staff is being trained in two schools (Gurgaon and Gakhar) 
where the atmosphere is entirely rural and attention is concentrated, on 
one hand, upon community work or service, and on the other, upon village 
occupations and crafts. It is hoped that, when these men go out into the 
village. they will infuse a new spirit into the village school, the ~pirit of 
service rather than gain, of keenness for land and craft rather than for 
desk and pen, and of content with the country rather than of yearning for 
the town. If they succeed, the school will become the centre of village life 
instead of being its possible canker, and the most difficult problem of all 
will be solved. ' 

* Inchieste Parlementare, 1911, ii (2) p. 18. 
t In 1925-26 the number was 80, but this year (1927) it is expected to 

reach 120. 
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Outside the school, the method of approaching the peasant is much the 
same in the Punjab ,as in Italy, though the agency employed is different. 
There are "hundreds" of demonstration plots which "could be extended 
to thousands" if the necessary staff were available.* Exhibitions are held 
at all t!J.e more important cattle fairs, and the latter are now being attended 
by manufacturers of machinery and implements for the display of their 
wa~·es. A popular. novelty is the institution of ploughing competitions 
whIch draw competItors from all parts and excite the liveliest interest. At 
one almost Olympian gathering, which was open to the whole of the southern 
Punjab, 130 appeared to compete for the medals, cups, cash prizes and 
ploughs offered by. district boards and public-spirited gentlemen. Other 
vent.ures are the touring cinema car and the demonstratwn carava1l which 
itinerates from village to village with bullocks and improved implements 
and showlihow wheat and cotton should be sown. Then there are 100 co
operative Better Farming Societies, still however in their initial siage, the 
members .of which pledge themselves to follow improved methods. But the 
most original experiment of all is the selection of 56 villages scattered over 
the province for intensive development. The object is to modernw.e them 
completely and show on a considerable scale what can be d.one by a rational 
system of agriculture. The detailed reports about them are of exceptional 
interest, as they show in concrete form what is actually taking root in 
the village. They speak again and again of improved implements, of Raja 
and Meston ploughs, cha1f-cutters, drills, harrows and hoes, and also of new 
varieties of wheat, cotton and cane. There is an occasional reference to 
tube wells, demonstration pl.ots and consolidated holdings, but only one to 
fruit and manure and none at all to vegetable and cattle. Yet, without an 
abundant supply of manure, agricultural development cannot go very far, 
and without fruit-growing, market-gardening or cattle hreeding, it is doubt
ful whether the small holder, who is the typical cultivator .of the Punjah. 
will be able permanently to raise his Rtandard of living. The reports sug
gest that, so far, progress has been mainly confined to implements and seed 
and to the study of two or three staple crops, and that the more difficult 
questions connected with the supply of manure and the best system of 
rotation and farming are still untouched. They suggest, too, with theil' 
re-iteration of a few forms of improvement, that the problems of different 
tracts have not been sufficiently studied. In reading them, no one would 
guess that, like Italy, the Punjab has a "wide range of climates, crop, 
and systems of farming."t The explanation is that there have not been 
enough experimental farms. With its popUlation of 15 millions suppo~d 
by agriculture, the Punjab, till recently, had only three. f~rms as agaInst 
eight in Italy with a corresponding population of 19 mllhons,t and only 
one of the three was to any extent a barlmi farmS, though more than half 
the cultivated area of the Province is barani land.~ With only three 
farms, it has been impossible to study different types of cultivation. 
Attention has been too much concentrated upon cotton and wheat, and 
too little upon what will benefit the cultivator who has to support a family 
upon only a few acres. We saw that in the single district of R?me. there 
were as many as twenty demonstration plots devoted to the cultIvatIOn of 
fruit. There is nothing corresponding to this in the Punjab, for. unlike 
Italy, no systematic experiments have been made in fruit-culture except 

* Report of the Department of Agricmt'Ure, 1925-26, p. 37. 
t Ibid. p. 10. . . . . 
+ Colletti's estimate, based on the figures of the 1911 Census, IS 18 m!lhon~ 

(Lz Pop1/.la~ione R'Urale in Italia 1925. p. 36); one million has been added 
on n<'Count of territorial additions made in 1919. 

§ Land dependent upon rainfall. 
~ In the farm at Gurdaspur 100 out of 160 acres are devoted t.o barani 

eultivation. 
Mr. M. L. Darling. 
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with dates, though parts of the Province are ,well suited to the growing 
of fruit.-

An experimental farm is the neOOl\sary background of all demon~tration 
work. It is, therefore, satisfactory to know that two more are on the point 
of beginning operations and that in a year's time they will be folIowed by 11 

third. Specialists in fruit and fodder have also been engaged, and t.he work 
of the Veterinary Department is being greatly extended, so much so that 
last year (1925-26) over 600 stud bulls were supplied to the Province. 
Government is now thoroughly alive to the importance of development and, 
as the cultivator on his side is eager to learn, great things are possible, 
but it must be some years before the results of the research now being 
initiated are available. Meanwhile, there is such a demand for advice 
and assistance and the officials concerned are so overburdened with work, 
that it is worth considering whether the present system of employing a 
number of different agencies (mostly Government departments) for demon
station and propaganda is the best, or whether, as in Italy, the employment 
of a single agency, charged with co-ordinating alI the teaching to be given 
and in close contact with the individual cultivator, might not yield better 
results. The single-agency system would certainly be less bewildering to the 
simple-minded peasant, who must sometimes be puzzled by the number of 
his teachers. But whichever method is adopted, from our present poiut cf 
view it is an advantage to the Punjab that the cultivator for the most 
part lives in villages and not in scattered farms as he generalIy does in 
northern and central Italy. The latter system by itself, no doubt, makes 
for better farming, but the former greatly facilitates demonstration, tt'ach
ing and training, for in a village it is a comparatively simple matter to 
get people together. This is an advantage of which the fullest possible use 
should be made. 

THE WORK OJ!' THE CATTEDRE AMBULANTI. 

A final word is necessary as to the work of the Chairs. The Director 
General of the organization, whom I had the privilege of meeting, claims 
for them that they have had a marked influence in four directions: ferti
lizers have been popularized, fodder crops encouraged, modern ploughs and 
other improved implements introduced and cattle breeding developed. Their 
influence has been most evident in the case of the first two. To take a· 
single example, in twenty years, the amount of artificial fertilizers used in 
Italy has risen from 100,000 to 1,400,000 tons. The war imposed a severe 
strain upon the staff, as it was everywhere depleted for military purposes, 
and the political and financial confusion that folIowed the war ouly made 
matters worse. The organization might have colIapsed but for the flDancial 
assistance of the State. This, however, hl!-s led to another evi1--excessive 
State control. "Every day," says SCl-pieri, "the Chairs tend to become 
more and more bureaucratic and lose the dynamio force which inspired them 
at first." They have not succeeded 80 well in the south as in the I1(1rth. 
In some districts of thl! north-Siena is an example-t.hey have worked 
miracles, but there are few, if any, cases of this in the south. This is 
partly because nothing in Italy fares quite so well in the south as in the 
north, and partly because the Chairs in the south have not. been so well 
staffed, the best instructors preferring to serve in the north. Nor is it yet 
sufficiently known what is the best system of farming for the hotter parts 
of the country. Perhaps, the chief advantage of a Cattedra Arnbulante is 
that it provides in every district an organization, which automatically con
siders the farmer and his farm as a whole and not as a mosaic of different 

• Grants of Colony land have, however, been made in three cases on con
dition that 'fruit would be grown, and a certain amount of spade work has 
also been done at Lyallpur in connection with mangoes and figs. 
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problems to be dealt with .by separate departments independently of each 
other. A further advantage is that being a local organisation it studies 
local conditions and draws attention to local needs. A good Chair will take 
on the colour of its environment and interest itself in the questions suggested 
by its surroundings. As such, it is a useful antidote both to the depart
mentalism of the experts and to the over-centralization of the State; and 
being 1n close touch with the cultivator it realizes what some are apt to 
forget that the land exists for the peasant and not the peasant for the land. 

~\PPENDIX V. 

CAN THE SMALL HOI.DER LIVE .~s HE SHOULD ON HIS HOLDING P 

This question is perhaps the most important and difficult that we have to 
deal with in the Punjab. It is importaDt because such figures as are avail
able suggest that three quarters of our cultivators cultivate ten acres or less. 
It is difficult because bv the words " live as he should" I mean live with 
his family in such a way that they are properly fed, clothed and housed and 
sufficiently .ccupied. As the problem has arisen in Europe,_ I propose in 
this article to consider how it has been dealt with in three countries, Italy, 
France, and Belgium. I take Italy first, as it is the country in which it is 
most acute, and it is also the country which mos~ closely resembles the 
Punjab. 

Extensive Oultivation and Poverty. 
In the eighties Count J acini, whose report on rural conditions in Italy is 

still worth reading, wrote that "in the greater part of Italy, especially 
where extensive and promiscuous cultivation prevails, agriculture is 
exclusively given up to the cultivation of cereals, regardless of the fact that 
this is being done with implements as old as Adam, that it is exhausting 
the productive energy of the ~oil with an ince~ant alternation of wheat and 
maize, that 110 account is taken either of dung or of artificial manures, and 
that the ploughshare is forced to drive its furrow through thin impoverished 
soils which could M well be used for profitable shrubs and trees."· Italy, 
like the Punjab, WM then essentially a poor count.ry. To-day this poverty 
is confined to those parts of the country where agriculture has not progressed. 
There are, adds J acini, two types of agriculture, one primitive, simple, 
patriarchal, extensive, self-contained, entirely dependent upon its own forces, 
taking from the earth and restoring nothing, leaving everything to the 
spontaneous action of nature, and requiring two factors only, human labour 
Rud a productive soil: the other, intensive, worked like an industry with 
all the resources of chemistry, mechlUlics and natural science and requiring 
two more factors, intelligence and capital. t In its extreme form, the first 
is hardly distinguishable from the nomad systE>m and is still found in the 
high mountain areas of Sicily, where the soil is prepared with axe, plough 
and fire, and after each crop left fallow for four years or more.~ 

Between this extreme and the other, there is every gradation of farming, 
and if the ItalilUl peasant is not so poor to-day as he was forty years ago, 
it is largely because cultivation has been steadily progressing from the former 
to the latter. "rhere it is still extensive poverty remains. In Sicily, the 
people are better off along the coast, where the vine, the orange and the 
lemon are grown, than iu the interior, where the ordinary rotation is a year 
of wheat followed by a year of pasture lind a year of fallow. With this 

• Oonte Stefano Jacini-Relazione Finale Sin Risultati dell Inchiesta 
Agral'ia, XV 4.3 (1884). 

t J acini pp. 50-1. 
t Inchiesta. Pnrlementare Sulle Condizioni dei Contadini heile Pro\'ince 

:Meridionali e helln Sicilia, vi (i) 117 (1910). 
Mr. M. L. Dnr!in!J. 
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rotation, the basis of production is not repeated manuring but repeated 
ploughing. The land is first ploughed in January (unless it is being grazed) 
and again in March, May and July; and it is weeded in September ~nQ 
sown in October. This is curiously like the Punjab, and, as in the PunJab, 
the ploughing is done with oxen. * In Sardinia, which is "far the poorest 
part of Italy," all that the peasant proprietor can do, when his land is 
devoted to cereals, is to repay the grain borrowed for seed and food. t One 
reason for thill and it is a reason that applies to the Punjab-is that the 
land is fragmented almost beyond belief. Holdings are split 'into 200,300 
and even 400 microscopical plots some of which may be a mile or two apart, 
and, in parts of the island, the cactus hedges that divide one plot from 
another take up nearly half the cultivated area.t What is true of Sicily 
and Sardinia is also true, though in a lesser degree, of much of Southern 
Italy. Jacini emphasizes" the wretched conditions in many parts of Italy 
of property which has been excessively subdivided, resulting in a regular 
proletariat of proprietors, badly housed and badly nourished."§ The small 
holder is unable to support himself properly DY his land unless he can find 
1Iome Bupplementary source of income. He would die of hunger, says Jacini, 
if for part of the year he did not find work elsewhere either in a town or as 
a labourer on one of the large estates of the plains.ll Writing more recently, 
Serpieri states that this is still more or less the case wherever peasant 
holdings prevail. In South Italy, he says, the commonest type is a poor 
peasant, generally wretched, who has a bit of land and a hovel and usually 
Borne cattle, and who depends for his subsistence on paid labour or on 
cultivation done for, it may be, several masters in return ,for a specified 
share of the produce." And even when he has enough land, he doet! not 
know how to cultivate it intelligently. In Calabria, says a report of 1909, 
.. we have not seen one example of a rational manuring. Fertilizers are 
very little used and implements are almost always the primitive plough ,and 
the spade. The modern plough, the reaper and the thresher are to be found 
on the large estates but rarely on the small." ** 

The Director General of the Cattedre Ambulanti informed me that, where 
the peasant depended solely upon cereals, he was not so well off as where he 
combmed them with some form of intensive cultivation. It is one cause of 
the poverty of the south, that the lack of water-as in the Punjab drought 
is the enemy-does not usually permit of any form of intensive cultivation 
away from a town. But where it has been possible to substitute the cultiva
tion of fruit, vegetables and tobacco, for cereals and pastures, the standard 
of living has generally risen. This has not been possible to any great extent 
in the mountains which embrace 37 per cent. of the area of the country. 
Cultivation is mainly confined to grain and potatoes, and, as holdings are 
small and often fragmented, the standard of living is low and, the chestnut 
is still an important article of diet. In the hills, which cover 41 per cent. 
of the country, a greater variety of cultivation is possible and the standard 
of living is correspondingly higher. It is highest of all in the irrigated 
plains of the north, where farming is most progressive and the cultivation 
of wheat is based upon an elaborate rotation of leguminous crops combine 
with vegetables, dairying and si.1kworms. Here intelligence, enterprise and 
capital have been available und, climatic conditions being favourable, great 
things have been done. In lower Lombardy, the very soil has been 

* Ibid, pp. 111-18. " 
t Per 1& Piccola Proprieta Rurale e Montana, i. 132 (1921). 
t Problemi Italiani, issues dated 15-2-23 (p. 276) and 1-2-23 (p. 229). 
§ J acini, p. 68. 
lIJlI£ini, p. 21. 
II A Serpieri, La Politico. Agral'ia in Italia, 1925, pp. 23-4. 

** Inchiesta Parlementare etc. V (2) 111 (1909). 
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artificially formed by filling up swamps, and 21 million acres have heen 
reclaimed at a. (;Ost of £40 per acre. * 

The Predominance of CeTta[, and it, Effect 'Upon the Small Holder. 

As in the Punjab, cereals preuC>Illinate in the cultivation of the country, 
and of cereals much the most important is wheat. In the. five year$, ending 
1923, out of a total cultivated area of 32 million acrest 17* millions were 
under cereals and nearly lIt millions under wheat.::; Over half the cultivated 
area is, therefore, given up to grain, but whereas in the poverty-stricken 
mountains the percentage is 66, in the prosperous 'north it is only 27. More
over, in the north, wheat may yield 30 bushels an acre and in the mountains 
it often yields no more than seven or eight.§ One writer says that conditions 
in the latter are frequently so unfavourable that it yields no commercial 
profit; yet it goes on being cultivateu and to such effect that 2t million acres 
are under wheat in the Apennines and in the mountains of Sicily and 
Sardinia.lI This is because the peasant's first care in Haly, as in the Punjab, 
is to groW' what he and his family can eat, and as wheat and maize form 
the basis of his diet, he grows these before growing anything else. When it is 
realised that 80 or 90 pel' cent. of the holdings in Italy are 10 acres or less,t/ 
the predominance of cereals is explained. In the Punjab conditions are 
much the same, and in both countries the cultivation of cereals on primitive 
lines on innumerable small holdings leads to identica.l results, unprogressive 
farming and a low standard of living. 

One writer in speaking of these holdings in Italy, says that 'even if they 
do not fail, they remain " neglected and often almost' abandoned" and are 
of no more use to the community than to the owner who has to work else
where. They are too small to .give a peasant's family either enough food or 
enough work. Still less do they allow anything to be saved for an emergency 
or for development. "Without vigour, without credit, lacking ecanomic 
value and, if one may say so, moral value also, they actually make .. state of 
bankruptcy seem the most natural c.ondition of the peasant proprietor." 
The problem, he adds, might be left to solve it.'IEllf were there not so many 
small proprietors, were they not always increasing by subdividing their lands. 
was not a life of hardship and humiliation preferred to sale, and were not 
small parcels of land so constantly sold to those who had no other land at 
all.·* 

Types of Intensive Farming. 
BroLdly, if the &maU holder is to be maintained on his land with enough 'to 

eat and enough to do, farming must he made more intensive in one of three 
ways. Either cereals must be eliminated altogether and the holding con~ 
verted into a market garden, or they must be subordinated to the cultivation 
of fruit like the orange and the lemon and of special crops like tobacco; or 
finally, they must be combined with leguminous crops an~ ~~e breeding and 
fattening of &tock. The first two methods are really subdIVIsIons of the type 
of cultivation called by the French "petite culture," being based mainly 
or entirely upon horticulture. The third, which forms a different type and 

._----- . - --- -- - ----
• Ghino Valenti, VItalia Agricola dal 1861 al 1911, p. 102 (1911). 
t Excluding natural pastures (International Year Book of Agricultural 

Statistics 1924, p. 50. 
t International crop Report, 1925. 
§ Valenti, pp. 58 and 62. 
11 Valenti, p. 62. 
II See figures collected by the ItaliM Mini~tri of Finance in 1896-7 •. Con

ditions are said not to have changed much since. (A. Mortara, Doverl della 
Proprieta Fondiaria, 1912, p. 93). 

** Montara, pp. 99, 100, 309. 
Mr. M. L. Darling. 
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which we may call mixed farming, is based. mainly upon the production of 
meat and wheat. Both types are intensive in character, but whereas the 
first depends more upon the intensive application of labour than of capital, 
the last depends more upon the intensive application of capital than of 
labour. Till recently, the tendency in Italy has been more in favour of the 
first than of the lsst. This, no doubt, is largely because Italy has exceptional 
facilities for growing fruit and vegetables. But it is also due to the 
rapid growth of population which has led to an excessive subdivision of 
holdings. The smaller 110 holding becomes, the more the cultivator is forced 
to depend upon his chief asset-his labour. He turns, therefore, more 
readily to the cultivation of fruit and vegetables than to the more intensive 
forms of arable farming which demand a good deal of capital. Moreover, 
market gsrdening will support a larger population than any other form of 
cultivation. In the country round Naples there are 1,288 to the square mile, 
which is, I think, denser than anything to be found in the Punjab. * Presently 
we shall see how this population live~. 

Market Gardening. 
Vegetables in Italy are grown in two ways, in rotation with cereals, e.g. 

asparagus, artichokes, cabbages, cauliflowers, tomatoes, onions, celery, water
melons and cucumbers, or in regular vegetable gardens. t There are about 
375,000 acres under the former, and perhaps 150,000 under the latter. In 
both there has been an immense development in the last thirty or forty years. 
The export of fresh vegetables rose from 13,750 tons in the eighties to nearly 
250,000 tons in 1912-13, and the export of pickled vegetables from 600 to 
over 70,000 tons. Most of the latter were tomatoes, and it is characteristic 
of the development that has occurred in this class of farming that by 1912 
eixty-one tomato factories had been established with an annual output of 
10,000 tons.:!: This development could not have taken place without a great 
improvement in communications and a rapid growth of urban markets. 
Round every town there is a girdle of market-gardens, and the larger towns 
with the help of' the rail often draw part of their supplies from a distance. 
Thus, the vegetables of Lombardy, Tuscany and Naples all find their way to 
Rome and early potatoes cross the Alps into Switzerland and Germany.' 
But, apart from a. few areas in Liguria, Venetia and Campania, where 
market-gardening has become almost an industry, it is rare to find vegetables 
grown on any Bcale away from a toWll. Even round Rome the vegetable 
radius is not more than ten or twelve miles, and so marked is the contrast be
tween the neighbourhood of a town and the open country that to the traveller 
the sudden appearance of the market-garden is as sure a sign of the approach 
of a. town as it is in the Punjab. But there is this difference between the 
two countries: the Italian peasant will generally grow a modicum of vege
tables for himself and his family, and even a townlet is sufficient to make 
him grow them for others. In the wild uplands of Basilicata and Campania, 
though the townlets (there are no towns) are often perched so high that it 
takes hours of t'limbing to reach them, the garden with its fruit and vege
tables play an important part in the system of cultivation. II In Umbria, 
where the standard of living is higher, vegetables are actually grown away 
from the town for sale in the villages, ** but this would not appear to be 
common elsewhere. 

-~-- -~------

* Inchiesta Pariementare, iv (i) 272 (1909). 
t L'Italia Agricola e it sno Avvenire, 1920, ii pp. 181, 182. 
t Kid., pp. 183, 190. 
, lbid. p. 186. 
II Inchiesta Parlementare, iv (i) 76 (1909). 

** Information given me by a Member of 8· staff of the International 
Institute of Agriculture which lives in America. 
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The Bay of Naple., and Fraymp.ntatio'1l. 

The par~dise of the market-gardener in Italy is the striI! of country which 
stretc~es ml.and from. the Bay of. Naples to Caserta. This is perhaps the 
most mtensively cultivated area m Europe, a fact which is due to the 
fertility of the soil,. famous even 2,000 years ago, and the intensity of the 
labour brought to bear upon it. The density of the population per sqnare 
mile varies from .500 to 1,100* and, as we have seen, in one area touches 
nearly 1,300. 'rhe land is so fertile that from 11 to 2! acres suffice to 
maintain a market-gardener and his family.t In 1909, in the seven com
munes round Naples, out of 13,27.5 proprietors 69 per cent. had less than 
2-~ acres,: and in the rich volcanic island of Ischia, which guards the mouth 
of the Bay, 10,300 acres are dh'ided into 6,356 holdings giving an average 
of little more than Ii acres each.§ Not all these holdings are market
gardens, and many are so small that to maintain himself and his family the 
cultivator has to work for others. Comparatively few in this area were 
said to be well off before the war. The tract is, in fact, a good example of 
what invariably happens in such circumstances in India, the blessings of 
nature have been almost entirely neutralised by an increase of population. 
And, as in the Punjab, great fertility is accompanied by excessive 
fragmentation. 

Great fertility is generally accompanied by a wider variation of soils 
than where there is a dead level of comparative sterility; and where, as 
in Italy and the Punjab, the laws of inheritance prescribe the equal division 
of property, variety of soils leads inevitably to fragmentation, as each 
heir wishes to get a share of the better lands, which means that he must 
also have a share of the worse. This is the case with the tract of which 
we are speaking, and, it may be noted in passing, it is also the case 
with the rich garden lands round Jullundur which are as much fragmented 
as any land in the Punjab. Round Naples, each heir tries to get his 
share of every bush and field, and the smaller the holding the more he 
tries, so that every kind of land, whether arable, vineyard, garden or 
pasture has to be split up into as many plots as there are heirs. 

This excessive fragmentation seems to accompany the forms of intensive 
cultivation which are based more upon labour than upon capital, and it 
suggests that it would he wise in India to consolidate holdings before 
developing them intensively, by "petite culture," for if the latter is done 
first, it will make the former more difficult. In Campania, the combination 
of fragmentation and small holdings has kept the standard of living down 
and has led to a great deal of emigration. The peasant proprietor is better 
off than the tenant, but those who can snpport themselves on their own 
land are a minoritv. The majority have either to take other land on lease 
or to work as labourers, in which case they can only cultivate their own 
plots on Sundays and holidays. Or one memher of the family emigrates. 
and helps to support his family by his savings abroad.t 

The Market Gardener's Standard of Living. 

The pitch to which intensive cultivation is cayri~d in Call~pania is a 
remarkable tribute to the energy of man; but it is a questlOn whether 
any comfortable standard of living, as the term is now under~tood~ can 
be maintained by market-gardening. All over the world the hfe of the 

Inchiesta Parlementare iv (i) 68. 
t Ibid, p. 191. 
: Ibid. p. 68. 
§ Ibid. p. 164. 
" Ibid, pp. 163, 225. 
II lbid. pp. 163, 225. 
:Ill'. JI. L. Darling. 
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market-gardener is a hard one, and it affects the whole family. In 
Campania, the wife of the small holder, whether he is a proprietor, tenant 
or labourer, has to work without ceasing. When obviously pregnant, she 
can be seen washing the family linen at the public fountain and even 
carrying it home in a bundle. She has to work almost to the hour of 
her delivery, and fifteen days later she starts again. Often beautiful at 

, 15 or 20, she is said to be faded by 30, old by 40 and decrepit by 55. 
The honse cannot be kept dean, for the family baking and cooking have 
to be done in addition to work in the fields, children have to be tended 
and not infrequently nursed. When the latter is necessary, the infant is 
taken to the fields and deposited in the shade of a tree while the work 
is being done, and as it is the custom to nurse a child for eighteen months 
or two years, the strain is great. As IlOOn 8.8 a child can walk, it is handed 
over to an old woman who looks after it with ten or twelve others for 
halfpenny a day. Only those who own a good deal of land escape the 
unending burden 'of toil, and the wife of the tenant fares worse than 
the wife of the proprietor, 8.8 a high rent has to be paid and it is paid 
partly out of her labour.-

Mized Farming. 

Since the war, everyone wishes to be more ~omfortable and do less work. 
The wife of the market-gardener, therefore, it no longer held np as a 
desirable state. At the same time, there is everywhere a movement in 
favour of the small proprietor as against the large proprietor on the one 
hand and the labourer and tenant on. the other. This means the multipli
cation of small holdings and raises in a crucial form the question how a 
highel' and more comfortable standard of living is to be obtained on a small 
holding. The remedy advocated is the mixed farm intensively cultivated; 
and, as this requires capital and a compact holding, two more remedies 
are prescribed-co-operative banking (to eliminate the usurer) and consoli
dation. The mixed farm depends primarily upon an elaborate and scientific 
system of rotation. It may perhaps be doubted whether this is feasible 
upon a holding of a few acres, but it is clearly impossible when the few 
acres are split up into plots scattered round the village. All writers, 
therefore, insist upon the paramount necessity of consolidation as the 
indispensable condition of any real development. The provision of capital 
is also important. Serpieri reckons that to convert extensive cereal cultiva
tion into intensive requires 400 lira per acre for the simplest start and 
from 1,600 to 2,000 to do it well. t Cattle have to be partially stall-fed 
instead of being allowed to pasture wild; well-drained byres have to be 
built, mannre has to be stored and supplemented by artificial fertilisers; 
water has to be economised by a system of carefully constructed channels, 
and fruit trees have to be planted. 

The Problem 01 Work. 

The problem, as already stated, is not only to give the small holder 
enough food but also enough work. When cultivation is extensive, periods 
of idleness alternate with periods of overwork. In the former, every kind 
of mischief is hatched, and, in the latter, either the family is overworked 
or the work is badly done. In the Punjab, it is doubtful whether the 

X. small holder ev~r works for more than_ 200 days in' the year unless he is 
/- cultivating his land more or less intensively. In Japan, even with intensive 

farming, the position would appear to be much the same,: and in the 

• Ibid, pp. 262-64. 
t Per La Piccola (Op cin, ii, 255 (1922). 
: See Robertson Scott, The Foundations of Japan, 1922, pp. 64, 237. 

62160 u 



610 
\ 

interior of Sicily, where there is no intensive farming, he is said to work 
for only 150 to 200.days in the year.* In South Italy, the period depends 
upon the nature of the . farming. III the Abruzzi mountains, where there 
is a long winter and farming is simple, it ~aries from 180 to 200 days, t 
but wherever fruit. is combined with grain, it varies from 200 to 2.50 days,t 
and where petite culture prevails, as in the country round Naples and 
along the coast of Sicily, the average is from 250 to 260. § From this 
point of view, therefore, the market-gardener and the· fruit grower have 
an advantage over the arable farmer; but monoculture, as this form of 
farming is apt to be, is a risky business, and if anything goes wrong 
with seasons or markets, thEl cultivator may find himself on the rocks; 
whereas in a country like Italy, which has a considerable urban population 
and imports a large amount of grain, a market can always be found for 
meat and wheaj;. ~ For the small holder, therefore, the mixed farm has 
two advantages ove'!' the market-gardener-it provides a more comfortable 
life and is less risky business. And in a. country in which the cultivation 
of cereals is necessary, it is also It protection, for cereals' suit the large 
farm better than the small, and if the .§mall holder grows nothing but 
grain, he runs the risk of being driven out by the large.1I In the Abruzzi 
mountains, where the cultivator is employed for only 180 to 200 days in 
the year, the customary rotation of wheat, maize and potatoes is being 
modified by the introduction of leguminous crops such as clover, sainfoin, 
and lucerne; and at the same time an attempt is being made to substitute 
stall-feeding and cultivated grasses for the immemorial custom of everyone's 
cattle being pastured together, a system that is bound up, as in India, 
with fragmented fields and a primitive rotation.** Broadly, it may be said 
that at present all over Italy, where cultivation is still in a primitive or 
semi-primitive stage, the main effort of the Agricultural Department is 
in this direction, and as was shown in the article on the Cattedre Ambulantj 
l,\Iussolini's "Battaglia di Grano" is being fought on the same lines. 

The Importance oj l!:odclel' Crops. 
H seems that very few peasant proprietors are able to support thelllselvc~ 

from their land by the 'cultivation of cereals only. Nearly all combine it 
with some form of intensive cultivation, and in grain areas, the progress 
of agriculture may almost be measured by the part played by fodder crops 
in 'the local rotation. The development of these crops is important not 
only because it increases the productivity of the land, but also because 
it em'ourages cattle hreeding. In Umbria, and no doubt elsewhere as well, 
the metayer tenant maintains himself by his land, but such surplus as he 
earns comes from his stock-from the cow he milks, the calf he fattens 
and the pigs and poultry he breeds. tt Presently, we shall see that the 
same is true of many peasants in. France. Valenti says that the cultivation 
of cereals requires the support of cattle breeding,tt and for thls the extension 
of fodder crops is naturally essential. It is one of the causes of the greater 
poverty of the mountains that fodder crops represent only 10 per cent. 
of the cultivation, and as the mountains include rather more than one-third 
of the total area, this affects the whole country. § § In the south and the 

* Inchiesta Parlementa1'6; vi (2) 21. 
t Ibid, ii (i) 109. 
:t Ibid, v (2) 270, Vol. iii (I). 312. 
§ Ibid, iv (i) 279. 
~ Valenti, p. lOS. 
" Inchiesta. Parlementare, iii (i) 737 (1909) . 
•• Ibid, ii (i) 27 (1909). 
tt Information given me as above (p. 8-footnote). 
:tt Valenti, p. 107. 
§ § L'Italia Agricolo (of. cit.) ii, 9. 
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islands, fodder crops play an unimportant part and cereals almost always 
alternate with pasture, or in Sicily with the bean. The following figures 
show the effect of this upon the yield of wheat and maize :-* 

Alps 
Northern Apennines 
Southern 
Sicily 
Sardinia 

Wheat. Maize. 
Bushels per acre. 

16 28i 
15t 19i 
lOt 13i 
11 9i 
10 

Serpieri, following Valenti, lays equal stress upon the development of 
fodder crops and says that, throughout Italy, there is a want of equilibrium, 
between their cultivation and the cultivation of cereals. The aim, he says, 
should be to create "in mountain, hill and plain" the conditions likely 
to promote a great development of cattle breeding, and he pertinently 
observes that the object of this is not to increase one particular means 
of production, but through an agricultural system meglio enqu,ilibrata, e 
rin1ligorita to increase production under every head. t How this can he 
done has already been explained in my article on the Cattedre Ambulanti. 
The policy has been widely applied in the Alps and with the happiest 
effect upon production. Serpieri goes so far as to say that it is the real 
agrarian revolution that has taken place in Northern and Central Italy 
and in many part.s of Europe.! But it has hardly begun in the Southern 
Italy, where the cultivator barely knows of the existence of hay and of the 
possibility of stall-feeding. 

Size 01 Holdings. 

From what has heen said, it is perhaps clear that, broadly, there are 
three types of cultivation practised by the small holder in Italy: firstly, 
the extensive or primitive system of farming to be found in the southern 
Appenines, the uplands of Sicity and Sardinia; secondly, the system asso
ciated with horticulture in which labour rather than capital is intensively 
applied. and finally, the system of mixed farming in which the emphasis 
is more upon capital than upon labour. We must now consider how much 
land is required to support a family in any comfort in each of these 
ca tegories. 

We have already seen that round Naples, where market-gardening prevails, 
a family can live, though not very comfortably, upon an acre or two of 
land, a fact which, curiously enough, agrees closely with the experience of 
the very similarly-situated tract of the Chhachh in the Punjab. On the 
Bay of Salerno, where cultivation is almost equally intense but depends 
more upon fruit than vegetables, four to five acres are required, and where 
the orange and'the lemon are grown, 2i suflice.§ So, too, all along the 
sunny slopes of the hills that look out over the Mediterranean, provided 
that water is available. In Apulia, where the climate is dry, it is calculated 
that to give a family of five enough food and work when cereals are planted 
between the vines and there is a small garden as well, 12i acres are required 
plus another 25 acree of pasture to support a flock of 25 sheep.'U In Calabria, 
where cereals are grown between the fig, the olive, the mulb~rry llud t~e 
vine, and the land is not irrigated, 10 to 25 acres are reqUlred,1I and ID 

* Ibid, 'ii, 10. 
t Ibid, ii, pp. 49, 51, 53, 61. 
: Ibid, ii, 5l. 
§ Inchiesta Parlementare, iv (i) 75. 
~ Per La Piccola Proprieta, ii, 193. 
I! Ibid, ii, 138, and Inchiesta Parlementare, v (2). 38. 
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Sicily the corresponding figure is 15 acres.* The report, from which these 
figures are taken, me~tions an area in which out of 1,200 families occupying 
less·t.han 21 acres only 69 were well off. * In Central Italy, where the vine 
and the olive are admirably cultivated in combination with cereals on the 
faVlOUB meilayer system, the estimate of what a family requires varies from 
10 or 12 acres in Tuscany to 15 or 20. in Umbria and Siena. The latter 
estimate applies, too, to the mixed arable farms of Modena. t This is of 
particular interest to us in the Punjab, as it corresponds closely with the 
average holding in the Lyallpur Colony (18 acres),t where the Punjab 
cultivator is at his best. The Modena figure is also significant, because 
in this dist.rict everything is in favour of the cultivator; the average yield 
of wheat IS over 20 bushels to the acre; the dairy industry is highly 
developed and the farmer's business co-operatively organized. Can we 
wonder that the ordinary cultivator in the Punjab with his few acres is 
badlv offP 

Where farming is extensive, and cereals predominate, the figures are 
naturally much higher. In the dry areas of the south, 50 to 125 acres are 
required, § which may be compared with the 70 or 80-acre holdings of Sima 
and Fazilka. It is much the same in the Marches of Central Italy, and in 
parts of the l\laremma, the estimate touches 150 acres. '\I Even in the hilly 
country of Siena, where agriculture has definitely begun to progress, 35 to 
40 acres are said to be necessary. II 

These figures are rather broad indications of tendencies than precise 
statements of fact. But they have value as they show clearly that the 
amount of land which a man requires to support himself and his family 
varies greatly according to the way in which it can be cultivated. For the 
market-gardener, it may be said that from one to 21 acres are sufficient, and 
for industrial crops like tobacco and the more intensive forms of fruit
growing four or five acres are enough. But where cereals play at all an 
important part, the minimum is 12! acres, and it is only as low as this where 
the vine is grown as well. Where the farm is entirely arable and a fairly 
high standard of living is maintained, it is nearer 20. 

z,'ram,ce. 
Now let us see how these figures oompare with France, This we are able 

to do, as the point came under enquiry in 1908-9 when every district 
(department) in France submitted a report in the form of a monograph on 
its agricultural conditions, incidentally indicating the limits of small, 
medium and large holdings.** At least 48 districts have al:eas wh~ll!,. or 
almost wholly, given up to cereals. In only four of these IS the dIVldmg 
line between the peasant and the medium proprietor put at less than 25 acres, . 
viz.:- Haute-Savoi (20 acres), Loire Inferieure (12k), Pyrenees Basses (12~), 
and Haute Saone (15). And it is significant that in the first two, as m 
Modena, doirying is of importance, wh.ile in the third, emigr~tion is a 
factor, and in the fourth, the small proprIetor does no more than hve.tt In 
29 districts the line of division is drawn at over 25 acres; in 15 it runs up 
to 50, and'in one (Oise) which recalls the Italian Marches and Maremma, 
it goes up to 125.1: . . 

In 40 districts there are areas devoted entIrely, or almost entIrely, to 
petite culture. in 18, the line for this class of cultivation is drawn at less 

.. Ibid, ii, 204. 
t Information given me by the Cattedre Ambulante at Siena. 
l The Punjab Peasant, p. 149. 
§ See Inchiesta Parlementare iv (i) 74, v (2) 152. 
, Ibid, iv (i) 73. 
II See my article on the Cattedre Ambulanti . 
... . La Petite Propriete Rurale En France-Enquetes Monographiques, 

190~9. 
tt Ibid, p. 210. 
II Ibid, p. 175. 
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than five acres and in one only at over 12. acres. Round Paris, as round 
Naples, lees than 2. acres can support a family. Before the war there were 
twelves to thirteen hundred market gardeners in this area. with holdings of 
slightly less than two acres each. They managed to support themselves and 
their families as they got six or seven crops a year out of their land.· By 
their industry Rnd constant manuring they have raised the value of the land 
ten-fold. I'll Vaucluse, which is described as "~e departement pM'Ililigie de la 
petite cultu,re ", the cultivation of asparagus and the strawberry had raised 
lit before the war from 20 to 2,400 francs an acre. This has not been done 
by labour only, for the cultivator has his glass frames, his forcing houses, 
hie heating apparatus and his pipes. t 

Speaking generally, the different reports suggest that for cerea.ls 25 to 50 
llcres are needed, for " petite cwtu,re " 2t to 121 acres, and for a mixture of 
'both 121 to 25, according to the proportions of the mixture. The corrllSpond
-ence between these figures and the Italian is remarkable. The following 
points must, however, be noted. 

Firstly, cereals are nearly always combined with stock-breeding or dairy
ing, or with both; and in addition there is the produce of the poultry yard, 
the garden and the orchard, and it may be a plot of tobacco as well. Pigs, 
too, are generally kept and sometimes sheep and goats; and occasionally 
-carting is done or cider made. The more these different elements are 
oombined and more the Bcience is applied, the nearer the limit can be- to 10 
acres. Where the peasant is described a.s doing well on less than 25 acres 
he is usually said to use arti1icial fertilizers, improved implements like 
harrows and hoes, and even a machine or two, such as a small reaper or 
thresher. And where the small holder is able to hold his own with large 
in cereal areas, he owes it to the help derived from his poultry yard, his 
dairy, his pigs and his stock. 

Secondly, as in Italy, market-gardening nearly always seems to be due to 
the neighbourhood of a town or factory or to some special climatic advantage 
-combined with first-rate transport facilities. The bulk of the market
_gardener's produce ha.s naturally to be sold, and as it perishes quickly it has 
"to be sold at once. If, therefore, there is no market in the neighbourhood, 
it must be possible to reach other markets quickly. First and foremost, there 
must be roads, and it may be said that without good roads there can be no 
market-gardening away from a town, and, if distant towns are to be reached, 
-there must also be good railways. In France, cabbages, peas, onions and 
-artichokes are sent in masses from Brittany to England, Switzerland -and 
Belgium j and flowers are grown in the Riviera to adorn the tables of London 
and Paris, to such effect that before the war an acre of land produced from 
£100 to £130 a year and yielded a net profit of from £16 to £32.:::-

In Italy, the proprietor clings to his holding at all costs, liut the 81 mono
:graphs of the French enquiry suggest that the French peasant is not 
prepared to accept the low standard of living involved in a very small 
holding or to live on it at the price of running into debt. He either limits 
his family or buys more land, or, if he cannot buy, takes it on lease in the 
hope of being able to purchase it later. Or, if this again is beyond him, he 
goes out as a labourer. If the worst comes to the worst, rather than live a 
-miserable life upon the land he sells it and migrates to the town 01" goes 
.broad. § The advantage of this rural exodusie that it enables those who 
remain to enlarge their holdings, and this is why in France, but not in 
Italy, such holdings have increased in area rather than numbed! 

• Ibid, p: ~26. 
t Ibid, p. 262. 
l See Ibid., p. 20, and Laribe; L'Evolution de Ie France Agricola, 1912, 

pp.71-4. 
§ Ibid (La Petite Propriete), p_ 275. 
~ Ibid, p. 68. 
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Oral Evidence: 

44,604. The Chuinnan: Mr. Darling, you are Commissioner of Income-tax 
in the Punjab?-Yes. 

44,605. You have provided the Royal Commission with a note of the 
evidence that you wish to give. Do you desire to make any statement at. 
this stage in addition to that which you ha.ve already submitted, 01" may 
we asl;t you a few questions?-There is only one small correction that I wish 
to ma.ke and that is with rega.rd to the present position of the reoney
lender in the Punjab. I ha.ve sta.ted on page 593 of my note that all reports. 
agree that the agriculturist moneylender IS steadily adv.ancing, except in 
Amritsar district. I have received the Jhelum report since and Jhelum is 
a furt4er exception; that is the only correction I have to make. 

44,606. Your note of evidence combined with your book which we llad 
the advantage of reading gives me at any rate, all the information that 
I desire, and I have very few points to ask you. Have you studied closely 
the rural problem of JapanP-Not at all, only through Mr. Robertson 
Scott's book-" The Foundations of Japan"; I have never been in Japan. J 
think, however, from what I have read that it would repay study; the 
conditions seem to be very similar. 

44,607. On page 583 of your note of evidence, you suggest that it might be 
worth considering whether research in this Province should not be can· 
centrated upon th~ more importa.nt crops. Is it your idea there tbat 
research -should be organized by crops rega.rdless of provincia.! or other 
territorial boundariesP-I do not see why the two methods should not be 
combined. I would not suggest that it should be confined to single crops, 
but I think it might be worth considering whether it would not be a good 
thing to take a staple crop like wheat and organize research into it 
irrespecth'e of territorial boundaries. 

44,608. On an All-India basis or on a provincial basis?-I ca.nnot say, I 
am not an expert. I only throw out the suggestion as I notice they do it 
ill Italy. Personally, I should like to see research more organized from the 
point of view of the holding that it is desired to improve, and assuming 
that there are three types of holders, the small, the medium and the large, 
I think it might perhaps be a good thing if research could bear that more 
in mind. One form of research may be useful to the big and not very 
useful to the small mau. The latter has not been sufficiently borne in mind. 
If the small man went to anybody who had been engaged in research and 
asked him for advice as to how he should live on his five acre holding, he 
would probably not get a clear answer. 

44.609. Are you thinking particularly of the small man in barani districts? 
-Everywhere, but particularly in barani districts. It seems to me that 
almost nothing has been done for the man in barani districts, or rather not 
nearly as much as he deserves. 

44,610. We have your views on the problem of indebtedness. I understand 
that, broadly speaking, your opinion is that the problem should be attacked 
rather on thE' lines of educating the debtor than attempting to curb the 
moneylender by any legislative checksP-Exactly so; that is very important 
I think. 

44,611. Regulating moneylenders does very little goodP-It may e,.en d() 
harm. 

44,612. D() you think he has had a fair hearing?-Not recently; when 
1 say reC'E'ntiy, I mean in 1'Ihe Pll5t two or three years. 

44,613. Do you rE'gnrd the rate of interest charged by the moneylender 
as too high having regard to the risks P-That is a very difficult question 
to answer, but my impression is no. I am speaking very generally; 
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I do not mean to say that there are not many exceptions j when the 
moneylender gets the opportunity, he will squeeze the last farthing out 
of a man. But, as I say, that is a question on which it would be very 
difficult to express a definite opinion in a few words j one would have 
to make so many qualifications, for the position would be different in 
a district like Attock and in a district like Lyallpur. But taking the 
Central Punjab as typical of the Punjab, I should say no. 

44,614. On page 584 you say" The best indirect means of combating usury 
is the development of communications, education and joint stock banks." 
Would you enlarge a little on the possibility of developing joint stock 
banksP-One reason why there are so many moneylenders in the Punjab 
is that, if anyone has any money to spare, he finds moneylending ,the 
most .convenient form of investment. If a man has money to spare in 
England, he puts it on deposit, whereas the man who has any money to 
spare here turns to his neighbour and invests it in him. Then again, 
with the freer circulation of money, I think that the rates of interest 
would probably fall, and this would be an advantage as more money 
would be available for productive lands. At present, there is very little 
differentiation in the lo('al village market between productive loans and 
non-productive loans. The joint stock bank would, of course, firs~ of all 
see that the money which it advances would be for productive loans and 
not for non-productive 10a~1/ unless of course very good security were 
forthcoming. I think you will find that in Europe, particularly in Ger
many and North Italy, this has been an indirect means of combating 
the usurer who has been very strong in both countries but is now almost 
non-existent. 

44,615. In this Province, for instance, you lack, I suppose, the urban 
investor for the capital required for the joint stock bank and the 
habit of investment in a bank is not developed at all P-It is being developed; 
the co-operative societies, I think, have done a great deal in that direction, 
nnd the Imperial Bank, of course, has greatly increased its branches during 
the last three or four years, though it is too e!!<rly yet to judge the 
effect. 

44,616. Are there any indications that Indian traders in the towns, 
euch as prosperous shopkeepers and the like, are on the look out for 
aafe investmentsP-I think BO. 

44,617. Again that is a beginning onlyP-Yes. 
44,618. There are, I think, investment societies organized on a co

operative basie in the ProvinceP-No, I do not think so. But the position 
in the Punjab ie very like the position in England during the sixteenth 
century when the land and usury questions were the two most important 
questions of the day. In the following century, when commerce began 
to look up, you find that the question of usury had fallen very much 
into the background as a result of the advance in commerce and com
munications. But in the middle of the sixteenth century everyone 
in England did exactly what everyone in the Punjab does to-day, that 
is, if they !had money to spare, they would lend it. This general tendency 
to do money-lending is one of the difficulties which Government would have 
to face in dealing with any attempt to control the moneylender by law. 

44,619. Would you expect one consequence of a development of the 
tendency to invest to be a reduction in the value of land P-Yes, I think 
it . probably would, but there might be other counteracting factors. 
Undoubtedly one reason why so much money is put into the land is 
that it is the safest and the easiest form of investment. 

44,620. You sound a note of warning as to the danger of attempting 
to proceed too fast in the general agricultural and rural development 
of the Province. Do you form the view, broadly speaking, that the 
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present rate of advance in the Punjab is sufficiently rapidP-I should 
say so, although I a;m not personally in touch with it; but whether it 
is on the' right lines is another matter. The danger now is that it may 
become too rapid. Very much depends upon personnel in this country; 
you ~lUst ge~ the. ,right man and train him carefully. I speak from 
experIence gamed m my own department. 

44,621. There is a risk of declining efficiency in the subordinate grades 
of the service?-I think so, and it may react against any forward move
ment if you send out the wrong man to advise the cultivator, for he 
might give the right advice in the wrong way and thus set the cultivator 
against any kind of advice whatever. I think myself that it is essenLial 
that we should proceed slowly and cautiously in this direction. 

44,622. Townrrls the end of your note, you make a strong plea for 
the appointment of an Indian representative at the International II'stitllte 
at Rome. "'nat type of man have you in mind P-The f,rat qualification 
must be a knowledge of French. That is unfortunate, but necessary, 
as all the discussions are in French. He sh'lUld also be nn expert in 
some aspect of rural economics, and the mOTe weigllt he can c.arry 
personally the better. He must be able to give useful aJ'dre when he 
gets inquiries from India, because the staff of the Institute is perhaps 
not sufficiently well equipped at present to give that advice. If he were 
not in a position to give the advice himself and were not familiar with 
the books in which the necessary information could be found, he would 
not be of as much value as would otherwise be the case. 

44,623. It has been suggested that a pensioned officer should be 
appointed P-I think that would probably be necessary, but in that case 
I suggest someone should be chosen who has only just left India. It is 
important that India's representative at the International Institute should 
have been recently in close touch with India. 

44,624. What would it cost GovernmentP-I have not worked that out, 
but my impression is it would probably cost about Rs. 10,000, if he were 
treated on the same footing as Sir Thomas Elliott wns when he represented 
the whole Empire. 

44,625. And now Mr. R. J. ThompsonP-Yes. The scale of salaries at 
the Institute is exceedingly low, so that, if that scale is followed, it should 
be possible to do it very cheaply. 

44,626. You think that his services would be of great value to Indian 
agricultureP-I think they would. Personally I found the Institute of 
value, and it would have beE'n of even greater value to me if I had found 
someone there who could advise me as to rending. So far as India is 
l'onccrnoo, the Institute hardly exists, but through no lack of will on 
its part. 

44,627. Have -you ever heard it suggested that there should be an 
All-World Tropical InstituteP-Yes.' 

44,628. That would probably compete with Rome and to some extent 
take the tropical work away from Rome. What is your opinion on thatP
I have never considered the point, nor do I know what would be the 
scope of the Tropical Institute, whether it would be for research or for 
exchange of miormation. 

44,629. It would do for the tropics what the Institute at Rome is now 
doing for all the worldP-I think if you already have an organisation 
it is better to use that rather than start another. 

44,630. It is your experience, I gather, that comparisons betweeen 
conditions in India and conditions in European countries have yielded 
very valuable suggestionsP-I think so. Whenever I am reading any
thing on Southern or Central Europe I always feel at home at once, 
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and I heard the other day that an Italian who was out here felt exactly 
the same thing when he began inquiring into conditions here. I think 
there is a very close affinity; but that does not apply so much to 
Scandinavia and Northern Europe, and still less to England. 

44,631. I gather you are not altogether happy about the Land Alienation 
Act, and that in your view tne time has come to review the position in 
relation to that Act?-That is a very big question, the answer to which 
depends to some extent on whether the emphasis in regard to the work 
of this Commission is to be laid on the improvement of agriculture or on 
the improvement of the agriculturist. If you are going to lay the 
eml/hasis on the improvement of agriculture, then I think a strong case 
could probably be made out for reconsidering the Alienation Act; and 
I am inclined to think that, even if the emphasis is laid on the improve
ment of the agriculturist, a case can. be made out for reconsidering it. 
What one feels about the Act is that when it was passed the conditions 
were totally different in many ways from what they are now. The Act 
may be in place in a static community but is less so in a dynamic 
community, and its seems to me that the Punjab is just beginning to 
emerge from the static into the dynamic. 

44,632. Might there be a case for rendering its provisions inoperative 
in certain districts while leaving them operative in others?-I find it 
difficult to believe, from what I have seen of the canal colonies, that it 
is any longer necessary there, but there again one wants to be in full 
possession of the facts before expressing a definite opinion. I think myself 
the time has come to reconsider its application to the more advanced 
partAll of the Province. That does not necessarily mean that I should 
vote for its repeal when all the facts were laid before me. 

44,633. You do not wish to suggest any direction in which amendment 
might meet 80me, at any rate, of your points of objection, while leaving 
a measure of protection to those for whose benefit the Act was passed?
The idea of restricting alienation is not peculiar to the Punjab. A form 
of it existed in Germany in the eighteenth century which, however, was 
repealed in 1807, when Germany decided to go forward. Since the war 
various countries, mostly in Eastern Europe, have felt the necessity of 
protecting the smallholder. There are various Homestead Laws which 
began in America in the early part of the nineteenth century, came over 
to Europe in the last half of that century and were adopted in France, 
Germany and Switzerland and rejected in Italy. Recently, in Roumania 
and Poland an attempt has been made to prevent a person acquiring 
more than a certain amount of la·nd. In Roumania, the maximum is 
62! acres in the hill country and 250 acres in the plains. There are 
,'arious alter.native~ which could be considered. Therefore, I have 
not studied the question sufficiently to say whether any of 
these would be applicable to the Punjab, but the Land Alienation 
Act in its present form is certainly not the only thing that can be 
done to protect the peasant and keep him on his holding. 

44,634. In this connection, you are anxious, if possible, to make an 
opening for tbe successful business or professional man who has acquired 
sufficient capital to embark on agric)llture ?-That is a question on which 
I tried to get information when I was in Europe. My general impression 
is that in the most progressive countries the urban element has been a 
very important one in development. That is certainly the case in Germany, 
and emphatically the case in Northern Italy. The great reclamation 
schemes which have been so extraordinarily successful in Northern Italy 
have been very much the result of urban capital and intelligence. The 
authorities I have been able to consult all seem agreed that you get 
a more intelligent and progressive spirit with the introduction of the 
urban element. On the other hand, they all agree there is nothing 
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whatever to be said for encouraging the urban man to acquire land who 
continues to live in the town. The two chief authorities of Italy and 
France are both agreed on that point. The answer to that question for 
the Punjab, therefore, depends on what you think will be the con
sequences of opening the land market to the non-agriculturist classes. It 
is an extremely complicaled question. But, the Punjab having reached its. 
present position, it seems to me the time has come to review the whole 
position in regard to the Alienation Act. No one can doubt who knows 
the zamindar that he regards it as his Magna Charta, and that point of 
... iew is entitled to the very greatest respect. 

44,635. Turning for a moment to the existing landlord class, do they 
show any signs of wishing to take a lead in progressive agricultureP
I made certain inquiries on that point in connection with my book, and 
the result was most disappointing. There is this to be said for the 
Punjab landlord, that there are only a few countries in the world where 
the landlord has shown any sense of social obligation in regard to the 
development of his land, so that if the landlord in. the Punjab has been 
lacking in t·hat respect, he is no better and no worse than most of 
his colleagues elsewhere. There are very few signs of a progressive spirit. 
in the Punjab, although there are notable exceptions, of course. 
Uufortunately, the landlord zone is one of the least developed areas 
of ~he Punjab, and so the landlord comes under the influence of an 
essentially unprogressive atmosphere. I refer to Attock and the valley 
of the Indus generally, Muzaffargarh, Mianwali and so on, an area that 
is one of the most unprogressive in the Punjab. With very few exceptions. 
the landlords have done little to mitigate this. It seems·to me of great 
importance that. they should be roused to a sense of their obligations. 
because in reading of agricultural progress in Europe one is very much 
impressed by the part played by the landlord in Germany, and even more 
in England and Scotland. The best authorities in Germany say that 
without the landlord agriculture could not have progressed to anything 
like the extent it has. Looking to a progressive future for the Punjab, 
one must emphasise the importance of landlords, and it seems to me 
the appeal must be to the social rather than the economic obligation. 
The ordinary landlord has enough to live on, and when a man has that 
in this country he is generally fairly contented. If you were to say to tht" 
ordinary landlord "You will make more money by doing this or that" 
the appeal will not go far home, but if you could appeal to the 
obligation on his part to do something for his fellows, I think the 
appeal might go further and be more successful. 

44,636. You do not get men with an agricultural hobby in this country, 
men who, while not able to spend lavishly, nevertheless are prepared to 
spend a certain amount of money in an attempt to improve, say, the breed 
of cattleP-A man like that is very rare in India, I think. The position 
in the Punjab corresponds exactly to the position in Southern Italy and 
Sicily. I do not think there is any difference between the two. The 
correspondence extE-nds so far that, in Muzaffargarh, the landlord. rather 
than develop his land, will mortgage it to acquire more land. He does 
exactly the same thing in Sicily. . 

44.6Si. Do you think any means are to hand for stimulating ambition on 
the part of the zamindar?-I think more emphasis might perhaps be laid on 
the need for such activity in colleges such as the Chiefs' Colleges. That is 
the time when '" boy's mind is malleable, and that would be the time to 
inspire him with the idea. On the other hand, I remember meeting a 
prominent landlord in a oertain district who had been at a Chiefs' College 
nnd who hnd been inspired with the idea and who went back to his esta:tes 
anxious to impro'\'e them. He did so for two or three years, and found hIm
self becoming increasingly unpopular. He discovered the reason was that 
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he was trying to improve his estates. That involved sacking a good many 
people and generally interfering with' people's comfort, and it entailed' a 
great deal of work on his own part so th'at he had not much time to visit 
7nd gossip w~th his fe~ows. He told me that it was not until he gave up all 
~dea of trymg to Improve his estate that he regained his personal 
popularity. " 

44,638. SO D_ man is not r8lipected by his' neighbours and friends for any 
work he may do in that direction?-He was not in the past, but there is a 
new atmosphere now in this Province and it is not fair to judge the future 
-entirely by the past. 

44,639. You have given some interesting notes on the movement in Italy 
-called the Cattedre Ambulanti. Do you think that is applicable to the 
PunjabP-You mean that particular form of organisation? I am inclined 
to think it is. 

44,640. In what essentials does it differ from the idea of peripatetic demon
stratorsP-In Italy, all demonstration and propaganda is done by this single 
organisation, which is, at any rate in theory, independent of Government 
control; whereas in the Punjab, and I suppose in India generally, each 
department does its ,own demonstration and propaganda. I understand, 
however, that an attempt is now being made in the Punjab to develop Rural 
Community Councils, with the idea of establishing something which seems to 
me similar to the Cattedre Ambulanti. I think that is a good idea. 

44,641. Sir Henry Lawrence: You say this Italian organisation is non
official ?-The Cattedre Ambulanti was originally a local organisation formed 
by various local bodies interested in the development of agriculture. It was· 
entirely unofficial at the start, but now the State has taken possession of it, 
lUI it has, af 80 many other things; with what results remains to be seen. 

44,642. Sir Th.omas Middleton: Do'these local bodies correspond in some 
respects with the Indian District Boards and the English County Councils?
Very much, I think; they were the moving spirit. The point is that if you 
go to the office of one of these Cattedre they will give you an answer on any 
l'I1ral problem you like, to name; there is a single organisation. I imagine 
a humble peasant would find it much more convenient to be able to go to 
one office and get' all the information h~ wanted than be told he must go 
and see the Forest Officer about this and the Canal Officer about that and 
80 on. That involves an effort which the ordinary man in this country is 
either too lazy or too diffident to make. 

44,643. Was the parallel organisation in Germany run by the Chambers 
of Agriculture?-I know very little about it. There are Chambers of 
Agriculture there, but I have not gone into their work. 

44,644. The Chairman: Do you think the type of man required to lead 
these local centres of general propaganda could be found in the Punjab?
I think so; the Cooperative Department has been singularly successful in 
getting the type of man that would do well; but he would have to be 
selected with care and also trained; you will not find them for the asking, 
but I think they could be found. In fact I think that anything almost can 
be done in the Punjab if it is done sufficiently methodically and slowly. 

44,645. No doubt.· you have studied the problems arising when an 
agriculturl'l community embarks on the adventure of growing money crops 
rather than food cropsP-Yes, 

44,646. Setting aside the canal colonies for a ~oment, co~ceive a c~e 
where that experiment is being made by, the ordmary cultivator who 'IS 

thinking of taking up cotton or, it may be in other Provinces, ground nu.ts; 
do you think there is a danger in the Agriculture Department encouragmg 
that tendency too strongly?-With what class of men? So much depends 
npon the type of cultivator you are speaking of. 
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44,647. It is very difficult to defineP-I do not think there has been much 
danger in the past of the tendency being pressed with the small man 
because the Agricultural Department as a whole has been much more con:. 
cerned with the medium or big man; also the instinct of the small man tOo 
grow the food which he requires for himself and his family is overpoweringly 
strong. It is probably as strong in southern Europe, and even in GErmany a. 
great deal is still grown for subsistence purposes. There is more to be said 
for subsistence farming than the theoretical economist perhaps allows because
it is safer to grow your own food than to depend upon a distant market. 
from which you may possibly be cut off or which may charge you a price you 
cannot pay. 

44,648. Is there not also a great danger that alteration in price levels may 
cause distress for a season or soP-With subsistence farming you are not 
likely to get such wide variations of prices; that is another point in its· 
favour. 

44,649. And yet it is difficult to see how the standard of living of many 
cultivators is to be substantially raised unless they can produce, in terms of 
money value, on thei-r holdings, more than they are likely to be able to< 
produce with food crops P-The possible remedy is for them to change their 
diet or widen it, as has been done in the Punjab in the last 25 years. You 
find the orange penetrating to villages where it was never seen 25 or 30' 
years ago. Instead of letting it come to them from Lyallpur or Gujranwala 
or Amritsar it would be much better to grow it in the village itself. 

• 44,650. That is so far as bettering his standard of living is concerned p
It applies equally to vegetables. 

44,651. That is confined to his food; it does not supply him with any, 
surplus of purchasing power which he can devote to buying, for instance, 
manufactured articles?-He must of course grow something that he can sell 
to buy the things that he cannot grow, but these things fortunately in India; 
are very few; it requires very little to clothe a peasant in this country and' 
he requires very little furniture; his standard of living is quite different 
from the standard that is necessary in central and northern Europe. That 
is a strong point in favour of the Indian cultivator; with a reasonable 
holding he could probably do all that out of a quarter of it. 

44,652. Does not an important part of the case for subsistence farming 
rest on the assumption that the farmer is going to hold the food grains that 
he grows for his own consumption, whereas, in fact, he very often markets
the crop and buys again?-I do not think that is very often done in most 
of the Punjab; but it is in the more backward parts, in Gurgaou, 
}luzaffargarh and Dera Ghazi Khan, where the cultivator is apt to be 
entirely in the hands of his money-lender whom he uses as banker and store
keeper'; but I do not think you will find that done in the central Punjab. 

44,653. But where it does occur, the case for subsistence farming goes 
by the board, does it not ?-YeS, certainly; but that is a matter of improving 
the money-lending system. If it is not done in most of the Punjab, one 
may be confident of being able to stop the rest. 

44,654. Wherever the cultivator turns the produl'e of his land into cash, 
the market in which he buys becomes just as important to him as the market 
in whil'h ·he sells, I suppose?-Yes, certainly. 

44 651). The importance of good communications in relation to nis selling 
market is often emphasized but good communications in relation to the 
mars:et in which he buys the necessities of life, if he buys them, is a very 
important consideration?-Certllinly. Prices in the remoter p~rts of the 
Province are notic'eably higher. "When I was in the Co-opilratlve Depart
ment I had to deal with one of these trads, and this was one of the diffi
c\llti~: the cultivator got a milch lower pri<'e for his produce and had to 
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pay a muc.h higher price for his commodities; that was one rea8(>U why the 
area waa In vpry low water. 

44,656. How often, do you suppose, does the average cultivator in the 
Punj.ab go to market to sell his produce P-That I cannot say; I have never 
enquIred. 

44,657. It occurs to one that the loss which he may incur on these 
comparatively rare occasions when he goes to market, owing to his not 
getting the best prices which he might get, is sometimes rather over 
p.mphasized in comparison with the slow but steady drain on his means which 
occurs owing to his paying slightly more day by day for anything he may 
buy; in other words, that the buying side of his budget is sometimes 
neglectedP-Yes; no doubt that is an important factor.· 

44,658. Have you studied the problem of price levels in the rural areas P
No. 

44,659. Has that been studied at all in the PunjabP-Two very interesting 
articles have been written by Professor Myles and Professor Brij Norrain 
(·omparatively recently; but they took the Province as a whole as far as I 
can remember. 

44,660. Did that include retail price levels ?-Speaking from recollection, 
1 think they were wholesale price levels; I am not certain about that. 

1Ifr. Calvert: It was retail. 
44,661. Professor Gangldee: One of the lessons that you derive from the 

italian Peasant Organisation is that the farm problem must be considered 
as a whole; t.hen further on you say that agricultural progress is to be 
approached through a number of different departments, each wedded to its 
(own particular activity. I think you there suggested that the various 
departments &hould be linked up together and should advance as a whole; 
is that your ideaP-Yes; there is, I think, advantage in dealing with the 
zamindar through a single organisation. 

44,662. Can you tell us how this object could be achieved in this country? 
-We have, in the Punjab, bodies called Rural Community Councils with 
much the same object as the Cattecllre Ambulanti in Italy. 

44,663. Would you like to see the Community Council idea developedP
I think it is a step in the right direction; I have no personal experience of 
their work. 

44,664. That is a body consisting of officials and non-officialsP-1 think so. 
44,665. Should that body be purely advisory or should it be executive in 

its functions P-Their relation. to the cultivator would naturally be purely 
advisory. 

44,666. What would be their relation to all the official departments?-
1 do not know; I have not studied the organisation. 

44,667. You also make reference to various schools. in the southern part 
of Italy and you suggest that, in India, the school should become ~he ~entre 
of village life. Do you think that, in the Punjab, you are. mOVIng In .the 
direction of making the VIllage school the centre of village Me?-That IS a 
question that I am unable to answer, not being an educational expert. 

44,668. Can you suggest how your schools could b~om~ community cent~es 
in rural areasP-What the Education Department IS dOIng at present With 
its two normal schools at Ghakhar and Gurgaon seems to me again a step 
in the right direction and a very hopeful.exper.ime~t1 I understand .t~ey 
have very promising material and are deahng WIth It In a very prOmISIng 
way. 

44,669. Have you studied the Moga system at all ?-I have never seen it. 
I should really have mentioned Moga, too, because these two schools are,. I 
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believe, derived from Moga, but Moga, I think, deals entirely with Indian 
Christians whereas the other two are irrespective of creed. 
. 44,670. Referring once more to the Italian Organisation, you suggest in 
the last page of your note that it is a useful antidote both to the depart
mentalism of the expert and to the over-centralization of the State. Do you 
think that the time has come in India to have such a useful antidote?-Do 
you mean the Oattedre Ambulanti? 

44,671. Yes?-I have said that I think a single organisation has certain 
advantages and that, in developing the rural cODllllunity, the Punjab 
Government is taking a step in the right direction but it is too soon to 
judge the effect of it; it is still in the experimental stage. 

44,672. Would the development of that spirit of rural community councils 
serve as a useful antidote to the over-centralization of the State ?-That 
remains to be seen. 

44,673. On page 593 you say that rural moneylending is still the most 
important industry in the Province?-Yes. 

44,674. On page 584 you describe the moneylender's syst~m of business as 
Leing viciousP-Yes. 

44,675. Would you explain in what way the system is viciousP-Briefly 
I may say. it has a bad effect upon the moneylender and a bad effed upon 
the borrower. My reasons are given in the chapter on moneylending in 
my book. 

44,676. We know that the rate of interest is high?-Yes. 
44,677. I wanted to find out whether there was anything you particularly 

wished to point out about his system of business?-Ko more than I have 
pointed out in my book. 

44,678. In enumerating the causes that make borrowing easy, you also 
suggest the great expansion of credit due to high prices al!d inflated 
t"alue of land in this Province. Could you tell us what has inflated the 
value of landP-'fhe great development of the Province that has taken 
place since 1900. Money has poured into the Province and it finds its 
chief mean~ of investment in land. That is a phenomenon that is found 
in many other countries. 

44,679. Do you think it is an artificial state of things?-In what sense cIo 
you use the word "artificial." 

44,680. I would like to know if this inflation in land \"alues is a temporary 
phase or noH-That depends entirely upon the strength of the converging 
factors and their permanence. 

44,681. Is there any emigration from the ProvinceP-Yes there is; that 
is a point of resemblance between the Punjab and Italy; in the Punjab 
there is a very strong desire to emigrate; as" there has been in Italy, and 
with very much the same results. Here is a statement which relates to 12 
emigrants from Jullundur and Hoshiarpur who, in 1924-25, remitted through 
banks Rs.54,594. Part of it was remitted in sterling and has been con
verted at one ~hilling and six pence to the rupee. In 1925-26, eight 
emigrants remitted Rs.32,OOO j that is to say in two years Rs.80,OOO has been 
I'emitted. That shows the financial possibilities of emigration. 

44,682. When the emigrants come back and settle down in the Province, 
do you notice any change in their outlook or in their standard of living P
That is a point which I am 'enquiring into. 

44,683. You are of opinion that labour saving implements are required 
only to a very limited extent in a country in which employment hilS to 
be fonnd for vast masses of labour. In that category of labour-saving 
illlDlements would you include improve<i ploughs and mechanical water lifting 
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devices?-Yes; a plough is a labour saving instrument as compared with 
a spade; but ploughs are neceSsary. 

44,684. You would not be opposed to the use of ploughsP-No, certainly 
not; I would suggest the importance of bearing in mind the relation between 
the plough, the. soil and the cattle; that is sometimes forgotten. 

44,685. You have been associated with the credit movement in the< Punjab 
for a long time; in your note you draw our attention tothe example of France 
and you say that there the credit movement has done little or nothing to 
encourage those moral qualities which have been stimulated by the Raiffeisen 
method in Germany. Do you think that in this Provinoe the credit move
ment has donE' something to encourage the growth of moral qualities P
Certainly, without doubt. 

44,686. OI!. page 1)86 you say': "Finally it may be said that the more 
nssistance Government gives to organization and development the less it 
should give to the purely business side of the movement." Is that the 
case in your ProvinceP-1 think, generally speaking that is the principle 
which has been applied. The emphasis is very much more upon propaganda, 
staff and crganization than upon actual financial assistance which has been 
given to a comparatively small degree. 

44,681. With regard to this question of the Land Alienation Act being 
an obvious obstacle to men of capital and enterprise. taking to agriculture, 
'you know of course that during the period from 1914-15 to 1921-22, that 
is within the last seven or eight years, the amount of land auctioned in 
tho Crown Colonies came to the value of 271 lakhs?-I know that land was' 
sold, but I do not know thefig'ures. 

44,688. Those auctions are open to men of all classes, without any 
restriction whatever?-The door is not completely bolted, but it is not wiM 
open. 

44,689. And the areas auctioned out ran from 25,000 to 69,000 acres a 
year. Do you not think that that opens up sufficient scope for capitalistic 
onterpril!e ?-I should say probably not; it is very difficult to express a 
definite opinion on a point like that without going into the figures very 
thoroughly. 

44,690. Would you venture upon any estimate as to the amount of capital 
which the non-agriculturalist capitalist class would like to investP-I do not 
think that anyone could give an estimate. 

«,691. We have got the actual figures of the receipts from the sale of 
land by auction during the last 20 years. My latest figure is 41 lakhs for 
the year 1922-23. That is a very fair sum, is it not, which hall been 
invested in canal colony auctionsP-lt does not seem to me a very large sum 
for a population of twenty-one millions. 

44,692. But the non-agriculturist capitalist claas is not 21 millionP-They 
are competing with others, so you have to look to the whole population 
whioh oonsists of 21 million, in fact of 25 million, if you include the Indian 
States. 

«,693. Your non-agriculturist capitalist class does not run to more than 
Bix per cent. of the population. The figures I have got here show that there 
are 31 million non-agriculturist Hindus and nearly 5 million non-agriculturist 
Muhammadans, which makes 8£ millions altogether. You are including the 
menialsP-I would not exclude the menials from the possession of land. As 
I say, I am not dealing with any particular class but with all classes.. I 
would not differentiate between the menial and the capitalist, as many 
menials have been doing excellently. 

44,694. Is it not a fact that, for the last 23 years, tho Punjab Government 
has steadily offered land for auction to all ~lasses ?-I believe so. 
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44,695. Are you aware that the offering of land for auction is carried to 
the extreme limit of the capacity of the market to absorb tht' land?-I have 
noi studied that point. 

44,696. And that, when the Punjab Government have tried to sell more 
land, there has been a marked slump and the prices have fallen?-I do not 
know. I imagine that when a person wishes to buy land at lln auction, he 
has got to have a lot of money in his pocket espt'cially when the price of 
land has ri8en. Another point, he would certainly prefer to pUlchase land 
at a time when he considers it best to do so and not at a time when 
Government want to sell, because Government natural!" sell when land 
values are high. . 

44,697. I have got a note here which says that an attempt waa made in 
tint' year to sell a somewhat larger area but the slump in the bIdding after 
a certain acreage has been disposed of gave warning of the beginning of 
a glut. What would be the minimum purchase price if a holding of two 
squares of 50 acres were soldP-I do not know. 

44,698. Mr. Barron: The price of that would be about Rs.15,OOO?-1f the 
minimum purchase price at an auction is to be Rs.15,000, it must naturally 
exclude a good many people. 

44,699. But they do not have to pay the whole amount at the time of 
~he auction, do theyP-They have got to be good for it at the auction. 

44,700. Do you know what proportion is demanded at the time of the 
lIuctionP-1 do not know. 

44,701. 1 can tell you: it is 10 per cent., and the rest is spread over a 
period of five or ten years?-I think a person might very well hesitate 
to involve himself to the tune of Rs.15,000 even though he might only have 
to pay Rs.l,500 down. 

44,702. In some places it is smaller than that?-I think that ·these facts 
which have been put forward by Mr. Calvert, if 1. may say ~o, suggest 
that the capitalist is placed in a privileged position as compared with 
the small or medium man, and I would like to know whether you are 
ju~tified in difft'rentiating between them. 

44,703. Mr. Calvert: The phrase you use is ,. a man with capital" P
Yes, that is true, but in that case, the phrase must be qualified. 

44,704. You know of course that large areas in the canal colonies have 
been purchased in auction by men of the capitalist class?-Yes. 

44,705. Do you know whether they have tak~n to agriculture or just to 
rent receivingP-The information I gave in my book on that point was, 
I think, that on the whole they show more disposition to control their 
property than the agriculturist landlord; they have got the busint'ss instinct, 
and the business man will not sink Rs. 30,000 or Rs. 40,000 in land without 
satisfying hilIll!elf that he will get a good return for it, wht'reas ~he 
agriculturist landlord views the question from a different standpoint; in 
buying he tends to consider his social position, whereas the other probably 
does not do so to the same extent. 

44,706. In your note, you say at present there are very few landlords 
who do anything at all. Would you distinguish between zamindar lan?lol'ds 
and capitalist landlordsP-When I was down in the South-West Punjab, I 
was struck by the part played by the urban landlor~; there seems to be 
no doubt that he is the only progressive elt'ment III that part of the 
Province. 

4-1,707. You havt', I believe, been on deputation to Europer-Yes, for 
six months in 1920-21. 
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44,708. Twice was it notP-I was on study leave the second time and 
that was in 1925. 

44,709. Do you consider that that deputation or study leave was of valueP
It was of great value to me personally. 

44,710. Do you not think that it would be a good thing if more officers 
could be persuaded to go on deputation to study problems there?-Yes, 
if they had the linguistic knowledge. You must be able to speak the 
language of the oountry you visit in a rough and ready way. I am not 
a linguist myself but I was able to carryon wherever I went. 

44,711. You are preparing an article, I think, on the small holder. Would 
we be allowed to see that article when it is readyP-Certainly. 

44,712. In your studies of the petty holder, the 5-acre man in Europe, 
did you find him attemp~ing to subsist without animal husbandry?
He does no animal husbandry in Southern Italy but depends largely upon 
horticulture. What I have found is that anyone who attempts to depend 
entirely upon the extensive cultivation of cereals cannot expect anything 
more than the bare means of subsistence. If he wants anything that could 
be called a standard of living, he must combine cereals with some form 
of horticuRure, or develop his arable farm on intensive lines. 

44,713. Do you think that the Agricultural Departments in the three 
countries that you have dealt with, namely Belgium, France and Italy, 
devote more attention to these petty cultivators P-I have not studied the 
work of the Agricultural Department in any of these countries. 

44,714. It is deduced from the replies received from the officers of 
your department that the decline in the moneylendel· is substantially due 
to co-operative societies. Is that a ~ir deductionP-Most certainly; there 
is complete agreement on that point. 

44,715. Somewhere in your note, you state that rural debt has been largely 
lightened by rpmittances from emigrantsP-Yes, that is in Southern Sicily. 

44,716. And in GermanyP-Not to the same extent. But in Southern 
Italy, it hIlA! had an enormous revolutionary effect. About £500 millions 
have been remitted in Southern Italy and Sicily in about twenty years. That 
is about as much as th~ total debt of India. It has had an enormous effect 
and all authorities are agreed that, in South Italy and Sicily, usury has 
either been killed or greatly mitigated. 

44,717. Does that suggest that the question of emigration shouid be 
studied in connection with that of rural debtP-I should certainly like 
to see it studied, but the question of emigration in India bristles with 
so many difficulties that I am not very hopeful of finding a solution in 
that direction. If, however, the door could be opened the Punjab would 
be the first Province to take advantage of it. 

44,718. Take the peasant proprietor in Italy; can he transfer his land 
with the same facility as the Punjab proprietor?-I believe not; I have 
not gone into the question of alienation, but I do not think· it could 
be easier in any country than it is in the Punjab. 

44,719. Do you think that the fact of the transfer of land in other 
countries being beset with difficulties has tended to serve as a restrai'nt 
on alienation P-I cannot say; I have not studied the question. 

44,720. Have you ever had applications for employment under you from 
B.Sc's. of the Agricultural College?-I have had quite a number of 
applications from the Lyallpur Agricultural College for employment in the 
Income-tax Department, but I have always refused to take such men in 
because it seemed to me that they should look for employment elsewhere. 

44,721. That would be making rather a poor use of a State subsidy 
for educationP-Yes. 
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44,722. Are there not still some agricultural tribes in the Province whO' 
regard agriculture alt rather undignified ?-I suppose the pure bred Rajput 
would take that view, but even with him it is weakening. 

44.723. Does the Agric.ultural Department in Italy do any touring for 
propaganda purposes?-Up to 1925, they had no touring staff. 

44,724. Mr. Kamat: With regard to this regulation of the accounts of 
moneylenders, may I know whether on principle, you would be in favour 
of some sort of regulation of accounts being introduced~-If I thought it 
feasi~le to ins~~t upon accounts being kept in a simple, clear form, I should 
certamly be m favour of it; but I am very doubtful if it is feasible
in a country like the Punjab. 

44,725. I take it that, from your experience as an Income-Tax Officer, 
you apprehend difficulties with regard to the script?-That would be one
of the difficulties no doubt. 

44,726. Have you not got a staff to read the vernacular accounts which 
are written in different scripts?-Yes, we have a staff of experts to read 
the accounts which. are kept in five different scripts. But the main 
difficulty is that many have got no script at all; a great many money
lenders are illiterate, not the majority, but an appreciable number. 

44,727. Speaking of the consolidation of fragmented holdings, you hav~ 
studied the laws on the subject of France, Haly, Germany and the United 
States of America?--Only very partiall::y. - ' 

44,728. From the general impression you have formed of those laws, can 
you give us an indication which of those various legislations is most suited to 
Indian conditions?-That is a very complicated subject, on which I could not 
express an opinion; I should have to ge into it very carefully first. Mr. Patel 
was sent ,to Europe to study thnt question on behalf of Baroda, and wrote a 
long report on the subject. If there was any quest.ion of introducing a law 
to consolidate holdings, tho different European systems would require to be
very carefully examined. 

44,729. In Bombay, there is an idea of restricting sub-division to what is 
called an economic holding, below which there should be no partition. Do 
you think that this would be a workable principle?-Assuming the consent of 
the cultivator, I think it wculd be possible to work it out. It has been done 
in Germany. It would certainly be possible in the colonisation areas. In 
the colonisation areas of Germnny you lire not allowed, if you get land from 
Government, to subdivide it below a certain point, and, in 1925, Denmark 
passed a law to the same effect. The whole object in Europe, at present, ill 
regard to the peasant proprietor is to establish the family farm. They are 
very wisely giving up the use of the term" economic holding," which is too 
,a!1:ue; "family fal'm " is more expresaive_ The object is to establish 8B 

many family farms as possible, and to prevent their being either combined or 
divided. 

44,730. Reverting to the Land Alienation Act, if you accept the principle 
that men of rapital ought to a certain extent to be allowed the opportunity 
t'jl do agriculture, in your opinion would it be a .mitigation in reply to their 
grievance to tell them that they can go t.o a particular colony and there, and 
there only, be allowed to do farming?-It is certainly a mitigation; un
doubtedly it is a partial opening of the clOGr, as the figures given to us by 
1\1 r. Calvert show. 

44,731. If a man like Sir Ganga Ram, for instance, wants to start an 
experiment ill dry farming on American methods in the interest of dry fa~m 
"ulth-ation, would it be an advantage to, tell him to go to the canal colon?es 
and not to a dry area of the Province ?-Clenrly not, but no one would gIve 
him that advice. 
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44,732. Then what is the solution under the Act?-The solution would be 
to give him land elsewhere, which I suppose would not be beyond the power of 
Government. 

44,733. MT. RobeTts: .In answer to Mr. Calvert, I think you said graduates 
holding the B.Sc. of the Agricultural College apply for posts in your depart
mentP-A certain number; not many. 

44,734. I believe the pay is higher there, and the prospects better, than in 
the case of the Agricultural Department?-I do not lmow what the prospects 
are in the Agricultural Department. 

44,735. At any rate the initial pay is higher. You start at Rs.250, I 
believe?-Yes. It. is entirely a matter of pay; it is not any enthusiam for 
income tax. 

44,736. With regard to these land auctions, is it not a fact that the prioo 
given for land 'is so high that generally the return is only about 3 per cent.?
That is an extremely difficult question to answer precisely, but such inquiries 
as I ha'·e boon able to make suggest that, in a Province like the Punjab, the 
return would be somewhere between 2 and 3 per cent., and perhaps only 
averages 2i per cent., taking the Province as a whole. 

44,737. Is not that in itself an indiCation that there is a vel·y great desirt' 
<on the part of non-agriculturists to get land?_There is a very. keen desire 
on the part of everyone in the Punjab to get land. 

44,738. Do you think, if only the farmers themselves were competing, the 
prices would reach these uneconomic levels?-I think one advantage of the 
Land Alienation Act is that it tends to keep prices down. That is an 
important effect. 

44,739. That is in the ordinary settled tracts, not in the case of auctions?
Auctions depend entirely on market conditions. When I f'aid I thought the 
percentage w';lUld be about 2! I was speaking of the, Province as a whole, 
not of the canal oolonies; I should think it was probably higher there, but I 
have not considered the question. 

44,740. Do you consider the high price of land an advantage from the point 
of view of attracting capital?-In a progressive community, I think it a 
disadvantage, because in a progressive community you assume a desire t() 
progress. and if a person has to pay a large sum for his land, it leaves him 
little to devel()p that land with. In atl unprogressive community that con
sideration does not apply. 

44,741. Is it partly due to the fact that there is no other opening for 
investing capitBlP-Very largely, and also to the social position that attaches 
to the possession of land in this count:ry. That is very strong indeed., 

44,742. Speaking generally, you would consider, it a gooo thing to attract 
brains (whether from the agricultural or non-agricultural tribes) and capital 
to agricultureP-I was very much impressed, in reading" The Wealth and 
Welfare of the Punjab" by the fact which the book brought out very 
clearly that in the case of other countries which have progress~d that has 
been a very important factor in thei .. development. It was that idea which 
led me to consider the position of the Alienation Act in this Pi:ovince. 

44,743. How do you think a higher water-rate would affect the problem? 
Supposing in tl:e case of anew .tract it was decided from the beginning to 
impose a much higher water-rate, would that tend to correct the factor of 
high priceP-I do not kn()w. I have never studied the question of water-
rates. . , 

44,74.1. In two places in your note, you draw attention· to ~he importance 
of growing more fodder, You state that one result of a different system 
Would be more fodder and more cattle?-Yes. 
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44,745. On this question of cattle,. I should like your opinion on the subject 
of whether the Punjab has sufficient cattle-power ?-I ought not to express. 
~n opin.ion on that point, beca.use I have not studied it, but my impression. 
If that If they were .11.11 good, there would probably be enough' but many of 
them are not earning their keep. ' 

44,746. You may get defective cattle-power from a large number of 
inefficient animals or too small a nu~ber of good animaIs?_Yes, and I would 
rather have the latter state of affaIrs than the former' the problem would 
be much easier to solve. ' 

44,747. On the question of getting more fodder, you draw the conclusion 
that it is an argument for economy in the use of water?-I gather (I alll 

not an expert on this point, of course) that the extent to which you can us& 
fodder crops in your rota.tion depends very largely on water. If this is the 
case, economy of water becomes very important. 

44,748. Do not you think the whole position of the farmer compels him to 
economise water? There is every incentive for him to do so at present?
Possibly there is, but I have very often heard the reverse stated; it is often 
said that water is wasted, but that is a question for the irrigation expert. 

44,749. I wondered whether you had studied the question of intensiv& 
cropping at all?-At Lyallpur they told me they could get five crops in 
three years with a rotation of wheat, summer fodder, gram, cotton manured 
with farmyard manure and senji. The fodder factor is the important one. 

44,750. In that rotation, the fodder proportion is much higher than usual? 
-The ordinary rotation in the canal colonies is wheat, wheat and toria, 
cotton, wheat.· Wheat is very rarely manured. It is apparently difficult 
to manure wheat to the same extent as other crops because it is grown over 
such a large area. By introducing leguminous crops the manuring becomes 
easier, as the leguminous crop itself acts as manure. I was very much struck 
by the tremendous emphasis now being laid in Italy on the development of 
the fodder and leguminous crop as compared with the development of oereals. 

44,751. One of the points in regard to this Lyallpur rotation of 166 per 
cent. intensity which you mention is that it can only be done with a 
high proportion of fodder cropsP-I asked them at Lyallpur why this could 
not be applied to other parts of the Provinoe and was told that water was 
the difficulty. 

44,752. With regard to the landlord system in Western Punjab, is not 
the economic position there ruled by the water question?-Nothing can be 
grown there without irrigation of some kind, either from wells or canals. 
You cannot grow a crop in Muzaffargarh simply by rain. 

44,753. And the irrigation there is very precarious?-Very; it is not 
perennial; it is only inundation, which depends on what happens in 
mountains a thousand miles away. 

44,754. There are not even permanent headworks; it is liable to big 
disasters? -Yes. 

44,755. Do you not think those con.ditions generally te~d to form the 
landlord type or leading man who dommates the rest? Is It not the fault 
of the conditions more than of the people?-That there are landlords there? 

41,756. Yes?-It has puzzled me why there should be landlords in one 
part of the country and not in another. I think you a.re right, and that 
where you get conditions of insecurity, whether political or economio, you 
require a person in a strong position, in the case of political insecuri~y 
t.() protect everyone in the neighbourhood and in the case of economlO 
insl'<'urity to protect himself. 

44,i57. In connection with implements, you mention a principle I could 
not quite follow. You say there is so much la.bour available that no 
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attention is demanded for labour-llaving appliancesP-No, that the amoun1 
of attention depends on the labour factor. It is no use urging a man who 
has only 5 acres to buy a thresher or reaper. 

44,758. I W8ll thinking more of the principle. I am looking at your reply 
to question 14 on page 585, "In a country in which employment has to 
be found for ,'ast m8lIS6S of labour---" etc. Would you regard that as a 
BOund business principlei'-With a population of 320,000,000, it is rather 
a formidable proposition to find occupation for everyone. The problem of 
the family farm (or the economic holding, .if you prefer to call it that, is 
not only to find food and clothes and housing but also enough occupation. 
The problem has two a.<>pects; you may be able to find enough food but not 
enough occupation, or 'Vice 'Versa. 

44,759. If you accept a principle of that kind, it seems to clog all possi
bility of progressP-It simply means that progress must take other lines. 
In this Province, as far as I can see, very little has been done to help the 
small man, the man with 5, 6 or 7 acres. The man with 20 to 50 acres 
has received much more consideration than the man with 5 to 15. 

44,760. In the case of the small man, it is very likely an economic 
question whether it is not better to do something in regard to consolidation 
than in regard to new crops and so onP-It is useless to think of l'eal 
enduring agricultural progress without consolidation. That is absolutely 
vital. 

44,761. If two classes of people were competing against each other, and 
one recognised the law of the survival of the fittest and the other did not, 
what would happenP-I think. the former would soon be in the bankruptcy 
court. 

44,762. The first would look for new outletsP-He would have to do that 
or sell his machinery and cut his loeses. Wherever the population is great, 
as in parts of Southern Italy, you will find the tendency is much more 
towards horticulture, where the labour factor is the most important, than 
towards mixed farming, in which capital is as important, or even more 
important than labour. 

44,763. Do you think the Punjab is ready for legislation on consolidation? 
-I should imagine that in districts like J ullundur where the field has been 
prepared, it is. 

44,764. You would favour permissive legislationP-1 would go just as far 
as it was poIlSible to go with the consent of the majority of the cultivators; 
I would not do anything without the consent of the majority. 

44,765. Sir He'1Vl"'Jl Lawrence: I think you say you are in favour of opening 
the doors of emigration widerP-I think I should be. 

44,766. Is there in the Punjab an effective desire to emigrate?-Yes. 
44,767. To emigrate within India or outside IndiaP-Outside India; the 

tendency to emigrate is a very marked feature in the Punjab but has 
necessarily been very much restrained. 

44,768. In what country is that strain of emigration tending to settleP
It has gone to the Far East, Australia, Canada, the United States, Peru, 
Mexico, East Africa. . 

44,769. Are they to be found in Peru and Mexico?-Yes, I have met 
people woo have made their money in Peru and Mexico. 

44,770. Prof. Gangulee: Do they go to British GuianaP-I do not know, 
but they go to almost every field you oan think of. The Punjabi is extra, 
ordinarily enterprising; he is very like the Italian in that respect; he goes 
wherever he can get a living. 

44,771. Sir Henry Lawrence: Does he go to East AfricaP-Yes, but I 
think most of them go to the Far East and America; America is the place 
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they like to go to. For instance, I ·have ·a lame chaprasi who is a typical 
uneducated lIla·mi1lda'r· of the Jullundur Di8trict; I·once took him to Calcutta 
and asked him if he would like to see the big steamers. He replied: "I know 
them, I have been to Vancouver." That. is typical of the enterprising 
Punjabi. 

44,772. When they go far abroad do they take to service or farming?
They do all kinds of things. 

44,773. Is the Punjab Government taking any steps to increase the possi
bilities of emigration P-That Ido not know. 

44,774. Do you think some such steps might be taken.?-That I cannot 
say yet. One of the questions [ want to investigate is the effect of 
emigration upon the .returned emigi:ant. I am collecting information on 
the subject, but until I have gone into the matter further, I cannot say 
whether it is beneficial; all I can say at present is that, if the doors were 
open, the Puj nabi would go; whether that is to the advantage of the Pro
"ince or not is another matter. 

44,775. The returned emigrant is not always desirable ?-He is often a 
difficulty politically and he may be a difficulty economically, too. 

44,776. Notes have been furnished to the Commission by Mr. Moreland 
whom no doubt you know; he is of opinion that one of the greatest draw
backs to improvement of the status of the cultivator is the lack of the will 
to live better; do you think that applies to the Punjab?-Yes, I think it 
does; it is a drawback. I doubt whether it has the same force in the 
Pubjab as in other parts of India, but it is there undoubtedly. 

44,777. You think generally in Indi" there is a marked absence of desire 
to live better?-I doubt whether that is peculiar to India; I think it is 
a characteristic of all hot climates,. and that you will find the same thing 
in Sicily and South Italy. The factor is present in the Punjab, but I 
do not think it is so strong as in other parts of India, because the people 
are pretty virile up here. 

44,778. What do you consider is the most effective method of altering 
this particular phase of the psychology of the ryot ?-I am not absolutely 
clear in my mind that we should be wise to alter it; it is a doubtful point. 

44,779. Do you agree with the opinion of the late Mr. Edwin Montagu 
that it is desirable to rouse his pathetic contentment ?-I think that is open 
to question; I think milch depends upon what you are going to give him 
in place of his present contentment; for instance, if you are going to 
substitute the material progress that you have got in Europe, I should 
say on the whole, leave him where he is. I mean progress in Europe 
has entailed a vast industrial expansion, the growth of very large towns, 
&. very heavy rural exodus and a dull bored village. We have none of 
those evils at present. (I have heard it said that the zamindar suffers 
from boredom, but personally that is not my impression.) I think there is 
a danger that, if you proceed too quickly, you may be moving along wrong 
lines and may regret it afterwards. 

44,780. You do' not agree that the villager sets to work to steal his 
neighbour'S cattle and his neighbour'S women from a spirit of boredom?
No, certainly not; that is enterprise; the Punjabi is most enterprising. 

44,781. You do not think the jazz band and the" Charleston" ~ill s,ave 
him from these crim€tlP-Personally, I would much rather he stole hIS neIgh
bour's cattle. This is a very important question upon which you have 
touched, because at present in Europe, and especially France, it is a vexed 
question to which economists are devoting some attention; there ar: two 
schools of, thought with regard to it; the conventional and usual p.omt of 
view is that it is better to try and enliven the village 'on the hnes of 
the town; but there' are some-writers who say this is wrong,. that what 
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you ought to do is to preserve a vigorous Spartan spirit in the village, 
because life for the cultivator is necessarily a hard one, and if you soften 
his life you make him less disposed to cultivate. There are those tW() 
points of view; one of them has been very eloquentiv stated by a French 
writer, M. Vincent. • 

44,782. The Chairman: Which would you choose if you were standing for 
election in a rural constituency?-If I wanted to get in r should choose
the first, but, personally, I think the second is the more important. 

44,783. Sir Henry Lawrence: Mr. Moreland tells us further that of 
all the items of waste in the countryside the greatest waste of all is the
waste of labour owing to the periods of under-employment in the present 
agricultural system. Does that apply equally in the Punjab?-Yes, if you 
are using the word "waste" in the sense that labour is lying idle which 
might be used. Estimates differ as to the amount of time that the agri
culturist has to work· in the Punjab, but outside the colony areas and 
the more intensively cultivated areas, I should not think 'he is occupied for 
much more than 200 days, and possibly not for as much as that. 

44,784. Do you consider that these periods of idleness are injurious to 
character?-I should think almost certainly they are. 

44,785. And are also economically injurious ?-Certainly. 
44,786. Mr Moreland suggested as the most suitable form of employment 

the cultivation of sugar cane crops. That has also been advocated, I believe, 
in the Sugar Committee's Report. Do you regard that as a valuable 
development in the Punjab ?-Very; I personally should be in favour of 
anything that led to more intensive cultivation, partIy because it will give· 
the cultivator more food, and partly because it will give him more work;· 
from that point of view, the cultivation of sugar cane would be valuable. 
It would also increase the supply of sugar in the country and would lead' 
to less being imported, which would be another advantage. 

44,787. Mr. Moreland, using a curious phrase, describes the sugar cane
crop as a labour savings bank?-What does he mean by that? 

44,788. The peasant puts into it days and hours of work which would 
otherwise bs wasted and he draws the value of his labour, often with very 
good interest when he sells his produce P-I 'See what he means and I 
certainly agree with him. 

44,789. So that anything that could be done to increase the area under 
sugar cane ought to be done ?-I would not agree to that without qualifica
tion, because my view is that YOl1 must look at the' holding as a whole. 
If I agree to it, I should be agreeing to the whole of a man's holding 
being put under sugar cane, if it were possible to do so. 

44,790. Not nececssarily because sugar cane must be in rotation?
It might mean the whole of his holding being put under sugar cane in 
rotation; I should not agree to that. I am certainly in favour of growing 
sugar cane, subject to it~ being combined .with other crops which have 
to be grown and subject,' too, to the general interests of the holding, for 
it is not the only factor. 

44,791. Sir Ganga Ram~: Following up Sir Henry Lawrence's question, 
if you increase the area under sugar cane, the other crops would be 
deprived of water because water is not given with . reference. to the
qmintity of any particular crop; it is given on· a certain formula ?-I think 
more water would have to be found. 

44,792. The supply of water is already short enough?-There is plenty 
of water available, but every available drop of water in the Punjab is, 
not being used in agriculture. 

44,793. The increase of sugar cane depends on water. because sugar cane 
requires more water than any other crop?:-From the farming point of vieW' 
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it seems to me everything depends upon increa.sing the supply of water 
and manure; ultimately everything depends upon these two factors. 

44,794. Does not the rigid fixing of the date of paying the revenue 
.affect the position of the cultivator and compel him to sell his produce 
earlier than he would otherwise do, or borrow from a monev lenderP-
I should say not to an appreciable extent. • 

44,795. Is not that the ca.se with regard to small landholders and 
peasantsP-You will no doubt be able to find instances of that but after 
looking into that question 1 came to the conclusion that land revenue 
and indebtedness have no real connection. Sometimes people borrow to pay 
their land revenue hoping that it will be economically profitable to do so 
because prices may rise. 

44,796. Do they nQt sometimes sell their produce earlier than they 
otherwise wouldP-Not to an apprecible extent. 

44,797. Could not some satisfactory system be devised by which peasants 
who will not trust their money to banks and institutions of that kind 
could nevertheless obtain a little interest on their money? What was in 
my mind was that they might buy ca.sh certificates which would be in 
payment of the next five years' revenue, so that by paying Rs.775 now 
they would be credited with a thousand rupees in five years' timeP-Yes. 

44,798. Some system of that kind could be worked out by means of which, 
when they have a bumper crop, they could pay the next five years' 
revenue in advance and receive interest at the rate of 4 to 5 per cent. In 
that way the problem of the rigid date of payment of revenue would 
be solvedP-I think that problem is being tackled on those lines by the 
Co-operative Department; a certain number of co-operative societies have 
been formed for payment of land revenue. 

44,799. That system ha.s been thought outP-Yes and an experiment is 
being made now. 

44,BOO. Sir Thomas Middleton: You make out a strong case for the 
appointment of a. representative from India on the International Institute 
at Rome. Would it be true to say that India has only lacked a 
representative for the la.st ten years or soP You had a representative there 
before that time in Sir 'James Wilson from this ProvinceP-Yes; he 
represented, I think, the whole of the British Empire, and of course he 
bad Indian experience. 

44,801. Your case is strengthened by the fact that at the moment 
you have a British Civil Servant representing the whole Empire at Rome P
Yes, Sir Thoma.s Elliott was himself in favour of India having a. separate 
representative. He said that it would strengthen his own position to 
have one. 

44 802. I think that, in the early days of this Institute, the late Sir 
Edw~rd Buck gave a good deal of attention to the development of the 
workP-1 think he represented India alone, but I am not sure. 

44,803. Sir James MacKenna: He was the first representative. 
44,804. Sir Thomas Middleton: Following him you had a representative 

of the British Empire in Sir James WilsonP-Yes. 
44,805. So that it is since 1917 that the need for a special representative 

for India. has arisenP-Yes. 
44 806. There is a very 'interesting point raised in your note on the 

expe~ience of these Italian peripatetic teachers; this is that they find 
in some parts of Italy very little difference between the quality. of literate 
and illiterate pupilsP":"-Yes. 

44807. Have you discussed that point at any lengthP-Not in detail, 
but 'more than one person told me that that was his experience on the 
technical side. 
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44,808. Illiteracy in India is assumed to be the great obstacle to further 
progress?-¥es. 

44,809. And here in Italy they have actually found the illiterate pupi~ 
learning read\ly from their peripatetic teachers?-Yes. 
• 44,810. I take it that the courses of study were 'lecture courses?-Yes, short. 
lecture courses. 

44,811. The benefit therefore must have been derived from discussion and' 
from memory?-And demonstration; it is all based on demonstration. I 
think that the Italian peasant is probably quicker in mind than th& 
Punjab .peasant, so that it might not apply in the same way to th& 
Punjab. 

44,812. Were these courses largely practical?-I gathered they were, but 
I did not attend any of them. The object ,vas to make them as practical: 
as possible and how far they succeeded in that direction I do not know. 

44,813. There is another point with regard to Italian experience in this. 
significant quotation which you give as "The present educational course
kilJ~ the peasant in the pupil "P-Yes; if that is so, it is because the 
educational system tends to set their minds towards the town insteadi 
of back to tbe village. 

44,814. In other words, the Italian educational system is the system 
that has been common both in rural and urban centres in all countries 
up to the present time?-Yes. 

44,815. And it is only now that efforts are being made to differentiate?
The problem was certainly acute in Italy on this ground. I do not know 
whether their primary school system is better or worse than the system, 
which obtains here. 

44,816. I do not suppose they have attempted anything more than the 
three R's?-I think it is very elementary. The complaint here is that the 
system of education imparted tends to draw the boys away from the land. 
A'n educated zamindar was asked why the educational system tended to 
draw the boys away from agriculture, and he said that the easier life· 
led at school set a boy's mind against the harder life of agriculture. I 
remember myself asking a boy in a school whether he would follow the· 
profession of his father who was a zamindar, and being told no, as it 
meant a lot of taklif (trouble), and that he wanted to be a babu and 
sit and work at a table. 

44,817. Did you find out during your European tour whether the sam& 
difficulties arose in say France or GermanyP-I have not toured in France. 

44,818. You point out that the development of the research station in Italy 
has been by way of crops. I think that is probably accounted for by the· 
fact that in 8 country like Italy, development of agricultural research in 
the early stages is easily secured by worki'l1g on special cropsP--.I do not Bay 
that it is better, but only mention it as a different system. 

44,819. Their system is comparatively recent?-In Italy they are not at 
all satisfied with what they have achieved in the last twenty years. 

44,820. The live movement in Italy then I take it, is the circulating 
teacher?_Yes, I was very much struck with what I say in Sienna, but not 
with what I saw at another place. It is all a matter of personnel. 

44,821. In Italy, 71 acres is regarded as the minimum size of the family 
holding. You point out that with a holding of less tban that amount it is 
impossible for the cultivator to adopt any rotation which might be called a. 
scientific rotation, he would have to work for safetyP-I think you are 
probably referring to what someone said to me with regard to this. He 
was an expert at the International Institute, and he told me that he thought 
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it was very doubtful whether a scientific rotation of crops could be introducell 
on a. holding of less, than 71 acres. 'l'he inquiries I have mado suggest that 
you cannot have a family farm under 12* acres if cereals are going to play 
any important part in it. 

44,822, Would you agree' that, in India, it is the minute subdivi~ion of 
holdings which is the greatest difficulty in the way of introducing any changes 
in agricultura.l improveruent?-Yes, it is due to excessive population which is 
really the root difficulty of everything. 

44,823. We have got down to the point at which thE! man must adopt some 
lIubsistence methods of farming?-Yes. 

44,824. With regard to the economic value of subsistence farming, I take it 
that the real value so far as the individual is concerned, is that it eliminates 
the middleman's profits; he is himself the consumer ?-Quite; and also it 
gives him 8. certain security. 

44,82-5. But the big economic advantage is that it eliminates the middleman 
.because he is himoolf both producer and consumerP-Yes. 

44.826. And therefore on the small holdings where the margin is extremely 
small it is the successful systemP-Yes. 

44,827. Would you agree that whereas subsistence farming may be a safe 
thing for the occupier, it is not in the interests of the non-agriculturist 
members of the nation P-I think that might very well be argued. 

44.828. It has in fact been strongly argued in certain other countries?
When you have to balance the interests of one class against those of another, 
it is very difficult to say where the true balance lies. Broadly speaking, 
you are probably dght. Town-dwellers are interested in low: prices. 

44,829. Not only are town-dwellers interested in low prices, but trade, 
exchange and commerce generally depend on a surplus from the land?
They are interested in the economic aspect of the matter, whereas the 
farmer himself is equally, and perhaps more vitally, interested in the social 
aspect. It is the social aspect of farming which is so important. It is 
essential to a man who has been cultivating land all his life to go on having 
land to cultivate. 

44,830. You referred to the iufluence of lnndowners on the progress of 
ngriculture, 8'nd you were disposed to doubt whether, in the Punjab, there 
was much to be anticipated fl'om this agency?-No; what I said was that 
not much ha{\ been gained up to now. I think much more may very well be 
anticipated from them if they lire appealed to in the right way. 

44.831. I should like to point out that in Britain, where the landowner 
has set an example in that respect, it is only since the first half of the 
eighteenth century that his social obligatious have been recognised, and in 
Germany it is only since the first half of the nineteenth century, so that 
the Puujab is not far behindP-It is not at all behind most of the .... orld. 
It is not hC'hind llonmnnia, for instan('e. 

44,832. It is only 200 years behind Scotland and 100 yeal's behind Germany? 
-I should say it wns only 100 years behiud Scotland and 200 behind 
England. Scotland and Germany both began about the same time. 

44,833. No, Scotland begun about 1715-30 nud Gel"lllany about 1815-30?
I was thinking of the great development of the borders, which began about 
the close of the eighteenth century. The Punjab is not behind the rest of 
the world. 

4-1.834. There ill no reason why, because you happen to be somewhat ~ehil~d 
nt present, we may not find the same influence of the owner appearmg m 
the Punjab, and later in other parts of India alsoP-Yes. I think that 
l;OW and then there are signs that landlords are beginning to realise their 
responsibilities. 
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44,835. On p"ge 587 of your memorandum, you point out that in India. 
the personal factor has quite unusual importance, and you emphasise the fact 
that great care will have to be taken in selecting and training the men who 
are to deal with the cultivator. We have in India the means of training 
in the shape of college buildings and experimental farms, and we have an 
ample supply of raw material in the form of good students. The question 
is whether we are taking enough time and trouble to train these men in view 
of the very difficult task befort' them. You point out how very necessary it 
is that the cultivator should be approached by someone who can gain his 
confidence?-That is essential. 

44,836. I do not know whether you have given any attention to the amount 
of training that is being provided for demonstrators and other workers in 
agriculture in this country. If you have, I should like to hear your views on 
the matter?-No, I can only speak with some small experience of the 
('o-operative Department, where in the past, it was considered that from one 
to two years' training was necessary before a. man would be of much use to 
the Department. 

44,837. Would you agree that generally the conditions in India are such 
'18 to warrant very great e1l'0rts being made to provide suitable training for 
these menP-Certainly. 

44,838. You point out that a.mong the moneylending classes there are both 
good and bad, and you express the view that, in the Punja.b, the money
lender is possibly doomed, and that his short supremacy of fifty years 1S 

coming to an end. I am afraid we .have not found indications of a similar 
doom in other parts of India; it looks as if his life would be a long one 
thereP--I am .assuming that the Punjab is allowed to develop on present 
lines, and that it definitely emerges . from the medimval into the modern 
stage of civilisation. 

44,839. Assuming that we have great di1ferences in character among money
lenders, do you know of anything that could be done to assist the good 
moneylender to improve his position- and to change his methods i11to those 
which used to be adopted in England by the private banker?-The only way 
would be to turn him into a bank~ It is the personal relationship (which 
constitutes the essence of moneylending) which is bad. A bank is to some 
extent impersonal. 

44,840. In the development of banking in England there was a great deal 
of personal relationship; a hundred years ago it was the rule?-Yes. 

44,841. That has gradually been developed into the joint stock banking 
system, and one hears very frequently the complaint that the old state of 
affairs was better than the present oneP-There was a high standard of 
education behind the private bankeL" which you do not find behind the money
lender. The private bankers were not out to exploit their clients, as people 
are in every line of business where there is a lack of education. .Where 
there is no education, there is no sense of social obligation. For the last 
fifty years or more the moneylender'S exploitation was unchecked, and was 
indeed assisted by the system of law which we set up in this country. I do 
not think that there is any means of reforming the moneylender. 

44,842. You do not think there is any means of converting the better type 
of moneylender into something corresponding to the private banker we had 
in England a hundred years agoP-The better type is probably to be found 
in the towns. Under urban conditions it might be possible to do what you 
suggest, but it is not possible under village conditions, unless the money
lender again becomes the servant of the. village, as he was before we came 
here, and as I understand he still is Bcross the frontier in Afghanistan. 

44,843. You have examined aU the methods that have been tried in other 
countries to restrict usury, and it would almost seem we are up B{!:ainst an 
impossible problem in trying to regulate the moneylender by law. The final 
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'Conclusion of a " Swiss rural economist to whom you refer is that for that 
country there might be a regulation imposing a maximum rate of interest 
and regulating the amount of a loan. I think you are satisfied it would be 
impossible effectively to impose a maximum rate of interest?-I think so, 
and I think that has been the experience of other countries, although France 
still maintains it. 

44,844. France and America are the two countries which have tried to do 
it?-France had to relax it in the case of business during the war and has 
not reimposed it. The trouble is that it is so easily evaded. 

44,845. The only way of making the rate of interest reasonable is to 
subject it to the eempetition of societies like co-operative societies ?-Yes, 
and to make the market easy for productive loans and difficult for unpro
ductive. That is a very important point. If you can combine the productive 
loan with easy credit, you will have solved the problem, but there is grave 
·danger in easy credit when no distinction is made between productive and 
unproductive loans. 

44,846. Could anything be done by educating the moneylender so as to 
get those who are interested in the development of the country to exercise 
greater discrimination in their loans? At present, you tell us there is no 
<liscrimination at allP-Very little. I give an instance in my book of where 
a moneylender did discriminate. A number of people from the same village 
-came and uked a moneylender for a loan. He told them he wanted a 
·certain amount of a particular kind of weed (jantri) to re-roof his cattle 
~hed, and asked them if they could get it for him. Five out of the seven 
J'eplied "We can give you any amount you like; it grows on our land." 
'The other two said "We have none on our land because it interferes with 
our crops, but we can get some for you." The moneylender thereupon lent 
money to the two but refused a loan to the other five. That type of money
lender, however, is very rare. 

44,847. That kind of discrimination by the p.rivate banker in Britain had 
n very great effect in promoting the productive use of money in agriculture 
ill the early days of agricultural developmentP-If you have to pay an 
average rate of 15 per cent. on borrowed money, the field of development is 
extremely limited, but if you can bring down the rate of interest on 
productive loans to six or seven per cent. you will have much wider seepe. 
That, broadly speaking, is what co-operation does. 

44,848. The co-operative societies generally limit their short-term loans for 
productive purposes to something like three yearsP-The period may be very 
much less. 

44,849. The maximum is three yearsP-It depends very much on the 
quality of the bank. There is no maximum fixed. Many loans go on for 
five or six years, and I dare say some go on for even more. 

44,850. I questioned one or two societies about that point and they said 
their practice was to limit a loan to three years, but that they would renew 
a loan ?-That comes to the same thing. In English banking I think there is 
technically a limit of Rix mont,hs, but the loan is generally renewer! auto
matically if the security is good, though not indefinitely, of course. 

44,851. The worst feature of the moneylender'S loan is that the term is 
indefinite; the longer the term is, the better he is pleased?-Y ea. 

44,852. Can you see any means by which legally the term of the loan could 
be restrictedP-No. 

44,853. It could be laid down that the loan was not to be for more than 
three or five years, but I suppose the conditions eeuld not be enforced ?-I 
do not think it is possible in a country like this, 

44,854. Mr. Barroo: You say the Land Alienation Act was passed 
primarily to save the weaker cultivator from expropriation, and in this it 
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has succeeded. I think when the Act was passed the cry from both the big 
and the small men was "The Government has saved us" P-I was not in 
~he Punjab when it was p~ssed' but that was the object, and in that object 
,t has succeeded. The attltude now is that Government has saved them. 

44,855. Have you heard any complaint from the weaker men that they 
are no longer being savedP-No. 

44,~56. Yo~ [!:o on to say that, owing to the Act, many agriculturist6 are 
now In a posltlOn to buy land. Is there any harm in thatP-No. 

44,857. It is probably a good thing if the strong landowner can become 
stronger still by buying land P-If I am going to sell land, I naturally want 
the highest price I can get. Assuming it is good for me to get the highest 
price, it is a disadvantage to me that there is an Act which prevents some 
people bidding for my land. 

44,858. But you have no objection to the strong landowner becoming 
strongerP There are certain weak men who are bound to go to the wall, 
whatever is done for themP-I think that is probably an advantage. 

44,859. It is good for the big man to get bigger, because he is able to 
introduce improvements which the small man cannot hope to do P-There is 
one big landlord who, I was told by the Settlement Officer, has doubled his 
acres since the Alienation Act was passed. I should doubt whether that was 
to the advantage of that particular estate. It varies with the personal 
factor. 

44,860. You say there are signs that big landowners are beginning to take 
an interest in their land and go in for improvementsP-Yes. 

44,861. If this process goes on, there may be more mt:n of that type p
I think there will be. 

44,862. Protes.lor GUfigulee: Under the Board of Economic Enquiry, the 
investigations are carried out by paid investigatorsP-Yes, who are only 
.employed once, for the purpose of a particular investigation. The question 
of whether they should be re-employed has been under discussion recently. 

44,863. Are they recruited from University studentsP-They have all passed 
through some stage of the University, and nearly all, if not all. of them 
are graduates. 

44,864. But you are not satisfied with their trainingP You say the 
investigators are entirely untrainedP-When they undertake the investiga.
tions, the only training they have had is the academic training of their 
school and college. I do not think that .is a. satisfa.ctory position if you 
want to get reliable informa.tion in a. country where it is exceedingly difficult 
to get it. It would add very much to the confidence one- could place in 
information if one knew it had been obtained by a trained a.gency. 

44,865. So that at the present time you have no arrangements to train 
themP-Noj they come in raw and they leave after they have been employed 
in one investigation. .1 think I am right in saying that why they are not 
~mployed again is to avoid their thinking they will have the right to 1:>e 
-employed permanently. 

44,866. Again in the course of enquiry that experienclil is 10stP-Yes, that 
-experience is lost j I am personally in favour of having trained men. 

44,867. How is this Board of Economic Enquiry financedP-I think it Js 
financed entirely by Government. 

44,868. Is this a permanent BoardP-Yesj I do not think it has been 
appointed for a fixed number of years j its permanence is contemplated I 
think. At the same time, there is nothing to prevent its being dissolved 
at any moment so far as I know. 
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44,869. So that in this economio enquiry which is largely on agricultural 
matters, you are in touch with the Agricultural DepartmentP-Very much 
so; we are in close ·touch. 

44,870. In answer to Sir Thomas Middleton you said the population is. 
increasing; do you mean by that that the pressure of population on the
land is excessive ?-It all depends on what y<t.!l consider is the right standard 
of life; in terms of the present standard of living, which is in many places. 
very low, it probably is not excessive, but in terms of the standard of 
living which is coming more and more to be regarded as the minimum 
st.andard of living for a civilized being, I think it is excessive. . 

44,871. Sir Jame, MacKemta. I suppose if you send an Indian repra
sl'ntative to the International Institute at Rome you would expect the 
Government of India to support a fully equipped officeP-Yes. 

44,872. l.'he experience has been that some sections have suffered from 
poor staff, worn-out typewriters and so onP-Yes, they are under-paid. 

44,873. Presenting a very tawdry effect?-Yes. 
44,874. What sum do you think would be sufficient to pay for adequate

staff and equipment? Would Rs.50,000 a year be sufficient?-I think that 
would probably be ample; it is difficult to say. 

44,875. Perhaps two thousand pounds a year ?-I should think you could 
have for that amount of money a very fully equipped staff at Italian rates. 
The salaries generally paid there are quite inadequate; when I was there
_there were educated Englishmen working at £100 or £150 per annum. Since 
then the salaries have been increased. If India is to be represented, I think 
it ought to be done well. 

44,876. Sir ThQf1UJ,$ Middleton,: These badly paid Englishmen of whom you 
spt'ak wera in the service of the Institute?-Yes. 

4-4,877. They were not in the service of the representative of the EmpireP 
-No. I should be in favour of having an office under the Indian repre
sentative; I do not think he would want a big office; but all depends on 
the number of enquiries from India that he would have to deal with. 

44,878. Sir Jame .• MacKe.nna: I suppose it would cost at least £2,000 per 
annum?-I have not worked' it out; I should think you could do it for that. 

44,879. Of course, there is always difficulty in getting money out of the 
Government _ of India for these thingsP-Yes. I have been asked a. good 
many questions about the Land Alienation Act, and should like to say 
that my position to-day is what was expressed in my book, namely, that 
the time has come to re-consider it in regard to the more advanced parts 
of the Province. I am not prepared at present to commit myself to an 
expression of opinion as to whether it should be modified or not; more
enquiry is needed. 

(The witness' withdrew.) 
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Colonel C. WALTON, R.E., D.S.O., Agent, North Western 
Railway, and Major R. E. CORDON, R.E., M.C. 

Oral Evidence. 

44,880. The Chairman.: Colonel Walton, you are the Agent of the North 
Western RailwayP-Yes. 

44,881. Major Gordon, you, I think, were an Officer placed on special duty 
to enquire into the possibility of financing the erection of grain elevators? 
-Yes. 

44,882. In India generally or in the Punjab?-In the Punjab. 
44,883. From the North Western Railway we have the memorandum* on 

the North Western Railway sphere and we have also a Report entitled: "A 
Report on Grain Elevators."* The memorandum is prepared by you, Colonel 
WaltonP-(Colonel Walton.): The metporandum was prepared under my 
direction by various officers of the North Western Railway. 

44,884. Colonel Walton, will you speak on both points, the general railway 
situation and on the grain elevator question ?-I shou)d like to make a 
fairly full statement about the elevator question. 

As regards the memorandum on the North Western Railway sphere, it 
~xplaiDs the present position of the railway; it also details the extensions that 
are being made to it, and those we propose to make within the next few years; 
it also gives a description of the Port of Karachi, which is the port for the 
Punjab in Sind. These aspectS are fully detailed in the memorandum, but 
there are various points in the report on elevators about which I should like 
to make a statement. 

I wish to preface my remarks by explaining the origin of the present 
investigation by Major Gordon into the elevator question as I think there 
is a danger of the idea prevailing that the railway has undertaken this 
investigation because of the benefits that might accrue to the railway; 
this is in no way the case, as the railway anticipates that the adoption 
of elevators would entail heavy expenditure in adapting wagons to bulk 
-carriage of grain and seeds and does not anticipate any appreciable financial 
advantage to the railway. Should it, however, be found that there are 
unancial gains to the railway, whether the railway works the elevators or 
not, it must be remembered that the North Western Railway is a State 
railway and any gain in net earnings accrues to the benefit of the general 
public and is not distributed in the form of dividends. 

My foreword on Major Gordon's report explains briefly how the railway 
<came to undertake the present investigation; put briefly, it is because 
the railway is perhaps the organisation most in touch with the various 
interests involved; we go down to Karachi, and in that way we are in 
touch with people at the port more than the Punjab Government. It is 
Dot because the railway is a determined advocate of elevators, but it 
8eems the opportunity of a generation for the Royal Commission to give 
a pronouncement on this contentious question which is raised from time 
to time without any finality. I must emphasise that though the Railway 
Board approved of Major Gordon's investigations being undertaken, they 
bave not yet examined or given any opinions on the report. Whatever, 
therefore, Major Gordon or I may say must be taken as our' personal views, 
and it must be clearly understood that the State railways have no definite 
idea, at any rate at present, of undertaking this business themselves. 
-------------

"Not printed. 
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India is the only civilised grain exporting country, as I understand, which 
has not yet adopted the elevator system, and if it is a system that is 
adaptable to India •. as it is to other countries, then I suggest that the 
whole question should be thoroughly ventilated. 

In Section VI of his report, Major Gordon has shown that there is much 
prima fade evidence to warrant elevators being adopted in India. I shall 
refer to that shortly later. 

Sections I to IV of Major Gordon's report describe the elevator system 
shortly but clearly and I think it is not necessary to recapitulate the 
ground which he has dealt with in these sections. 

In Section V Major Gordon has dealt with the advantages of the elevator 
system in the Punjab and the obstacles thereto. The way in which I view 
the proposal is that, provided the elevator system can be shown to be 
likely to pay, or, at any rate, not to cause excessive loss to revenues, the 
proposal should be judged simply and solely on the extent to which it 
may be expected to "elevate the cultivator" and benefit the man of .small 
means. If, as Major Gordon claims, the elevator system is workable and 
will contribute the following main advantages which he mentions in 
Section VI: -to safeguard the cultivator from exploitation, to give him 
an incentive to grow the best grades of wheat, bring him in closer touch 
with his markets, avoid loss in handling or through damage and loss by 
weevil, vermin or weather, and ensure safe storage of the people's food 
without deterioration, then [ venture to suggest that the elevator system 
is one which calls for serious and sympathetic consideration by the Royal 
Commission. 

As regards the obstacles to the adoption of this system, I think, it will 
be generally acknowledged that there is a lamentable ignorance of the whole 
subject in this country, which alone would account for the absence of 
any demand for the installation of elevators. The cultivators, the men 
of small means, are the vast but voiceless section of the population of 
India; and it is no wonder that those most likely to benefit by the scheme 
have been debarred by ignorance of the subject and general. illiteracy from 
representing their own interests. On the other hand, the interests concerned 
in the grain trade are naturally conservative in a sphere in which they 
are already satisfied with the existing conditions of trade. 

As some of the replies to the Questionnaire have indicated the prevalence 
of the idea that the construction and working of the elevators sheuld be 
in the hands of the railway, I must emphasise that the railway is not 
at the present moment prepared to accept this responsibility without detailed 
examination. There must be divergence of opinion as to whether the con
struction and working should be in the hands of the Government or of 
private firms; if it is in the hands of the Government, the saving accruing 
('an be used to cheapen the working in suhsequent years or to form a 
reserve for bad seasons. 

Marketing is a matter on which I cannot give any useful opinion, except 
to say that there seems no reason why this should not be left to private 
ent.erprise and some arrangement made with banks and co-operative credit 
societies to make advances against elevator certificates. 

In my opinion a system of country and terminal elevators in the Punjab
would he quite a workable scheme without a port elevator or terminal 
elevators in consuming centres in the United Provinces, because elevators 
can discharge into bags automatically weighed, and, therefore, bulk transport 
from an elevator is not essential. To a certain extent bulk grain could 
he recE'ived at a non-elevator consuming station, so long as there is room 
for unloading lly hand and hagging. 

In faet, the first stage of any scheme as I see it would be to instal 
a sufficient number of elevators in the Punjab, and it would be a mistake 
to start with a port elevator in advance of a system of elevators up 
country; that is the feeling I have as the result of this investigation. The 
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port elevator, I think, must follow, as export is an essential part of the 
grain trade, and it· is not conceivable that the port should stand out 
indefinitely. 

As the grain trade at present dispenses with grading by working to a 
.. fair average sample," it seems possible that an elevator system primarily 
intended for internal movements could similarly do without it, but one 
of the great advantages of the system would thereby be lost. There must 
be difficulties in ensuring correct grading continuously, but the difficulties 
which have been got over in other countries should not be insurmountable 
in India. 

Major Gordon has put forward alternative tentative schemes, the most 
modest of which entails a capital cost of just over a million pounds without 
the port elevator, and entails the construction of 7B elevators of an average 
capacity of 3,500 tons. The details of that are on page 51.* On page 35, 
he gives a hypothetical profit and loss account for one year on this scheme, 
which shows a profit of Rs. 3,B7,000 after meeting all interest and working 
charges, but excluding incidental savings shown on page 36 due to 'better 
handling. Major Gordon assures me that he has been conservative in 
estimating and that his figures have not been influenced by trying to 
make out a good case j for instance, he has estimated for only three turn-overs 
and for a storage of only six months in the year. 

The direction in which the railway would be most directly concerned in 
the event of the introduction of elevators would be in connection with the 
adaptation of wagons for bulk carriage of grain and seeds. The alternatives 
are to have a certain proportion of goods stock solely for bulk traffic or 
to make the majority of our wagons to take both bulk traffic and all other 
kinds of merchandise. Major Gordon has some drawings of these which he 
can show you later. 

In conclusion, [ do not mean to suggest that the present investigation 
is sufficient to embark on this large scheme forthwith, but I urge that it 
is sufficient to show that there is ground for proceeding with a more detailed 
enquiry, the preparatiou of detailed estimates, the drafting of rules, and, 
if necessary, legislation, &c. 

For the detailed enquiry, from my own experience, I would suggest that 
it should be placed in the hands of two whole-time men: one an engineer 
of suitable experienoe, the other a man experienced in civil administration, 
Revenue work and marketing of crops, and I think it is important that 
both these men should be unconnected with any particular firm either of 
contractors or of merchants. If such an enquiry were started now, the 
results would probably be available by the time the Royal Commission drafts 
its report. 

44,BB5. The Ohairman: Do you suggest that the Royal Commission should 
institute this enquiry and place the charge upon their budgetP-I do not 
quite know what the best procedure would be, but I take it there might 
be a recommendation from the Royal Commission to the Punjab Govern
ment or the Imperial Government to go into further detail in this matter. 

44,BB6. It is in your mind that Government should pay for the enquiry P
Yes. 

44,BB7. Is there anything you would like to say at this stage, Major 
Gordon P-(Major Gordon): Only that I agree with Colonel Walton that the 
port elevator should not precede the country elevators, but [ think it should 
be ready at the same time as the up-country elevators. 

44,B88. In that you to some extent disagree with Col. WaltonP-We had 
not discussed the matter. 

44,889. Col. Walton, you hardly thought it neoessary that the port ~rmin~l 
should be constructed at the same time?-(OoZoneZ WaZton): I thmk th18 
scheme would have to be brought in by stages j I think the first stage would 

*Report on grain elevators, supplement to the Memorandum on the North 
Western Railway Sphere, 1926 (not printed). 
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be up-country elevators and the pert elevator would follow soon afterwards; 
but I think the up-country elevators could probably be worked without /I 

port elevator for a time.· 
44,890. In making your scheme are you concerned with the export trade 

or with the trade for internal consumption in India?-(Major Gordon); 
With both. 

44,891. And a complete system would, I suppose, entail terminal elevators 
at the port and also at the principal centres of consumption?-Yes. 

44,892. You suggested, Col. Walton, that a beginning might be made 
with up-country elevators awne?-Yes. 

44,893. Do you know the history of the one existing elevator?-I have 
heard a good deal about it, but I do not think one should judge an elevator 
system merely from ono elevator and that, too, one which I understand is 
not suitably designed. 

44,894. You say one should not judge an elevator system from one elevator, 
but surely, ,if you are going to start. off with terminal elevators alone, you 
are really embarking on II series of independent elevators?-To a certain 
extent there can be transfer between up-country elevators. 

44,895. I think your idea was to begin with the up-country elevator?
There can be transfer between up-country elevators, and any consignment 
to places where there was no elevator in the first instance would be by 
issuing in bags. 

44,896. You rightly point out that, if you have the up-country elevator 
only and no terminal elevator, you would presumably have to bag. Does 
that leave the services of storage and cleaning and grading as the only 
services which the up-country elevator could perform ?-It would result in 
better handling and also be a saving to the cultivator, for he would go direct 
to the elevator organization and would avoid probably some middlemen's 
profits. 

44,897. What is the smallest unit, Major Gordon, that you contemplate 
receivingP-About one ton. 

44,898. So that you would give a certificate for one ton or over and thus 
cut out a very important proportion of small men?-Yes, the small men 
would be reached through their co-operative societies. 

44,899. It has been suggested in evidence before the Commission that the 
cultivator would be disinclined to see the identity of his wheat obscurea 
and, in order to accustom him gradually to the idea of taking a certificate 
for his wheat, it might be necessary to preserve the identity of that wheat 
by placing it in II separate bin. You do not contemplate that, do youP
No, I think it would be impossible from the financial point of view. 

44,900. I see, in framing your budget, you reckon to store for six months. 
How do you arrive at that estimate P-Six months represents the average 
storage of any portion of the wheat throughout the year. 

44,901. That six months would be the storage over all your accommodation? 
-Yes, at three turnovers this represents two months storage per unit 
handled. At five turnovers Hth months storage per unit handled. 

44,902. Is that not a very optimistic figure?-The wheat has to be stored 
somewhere; much of it is stored ·at present for the whole year and some 
of it is carried over and held. up for better prices during the next year. 

44,903. But if ;you are dealing with the export tra.de your six months 
goes by the board "t once, does it notP-1es, but the export period extends 
over at least three 0 four months so that the storage of export wheat should 
also average aoo,,-t.· bwo months and the more the turnovers the better the 
financial resuIt.s. 
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44,904. With regard to the export trade, what storage tlme would you 
expect over allP-l think that would depend on the amount of export. 

44,905. No douht it is a difficult thing to get at, but it is nevertheless a 
very important faciorP-I. have framed a separate budget for the Port 
Elevator at Karachi in section VIII of my Report. 

44,906. What storage time are you allowing for there? Ia it one month 
over the whole of the storage capacityP-No, one month per maund handled. 

44,907. So that, as regards internal trade, you adhere to this figure of 
six months. You do not think that is a conservative figure?-No, I do 
not think that six months is a specially conservative figure; I think it is II 

reasonable figure, but of course it may be more or less than six months. 
It is very difficult to say definitely; I have taken six months in my estimates 
as being the probable figure for storage of one-third to one-fifth of the 
surplus crop. 

44,908. Have you founded yourself, in making this particular estimate, 
on the experience of other countriesP-Yes. 

44,909. Which country in particular?-Bouth Africa, where the conditions 
are very similar to those obtaining here; they have cheap. labour available, 
although skilled labour is very expensive. 

44,910. How much experience haS South Africa had?-Very short experi
ence, but from the report of the General Manager which was received the 
other day, I find that even with the short experience that they have had 
their expectations have been more than realized. 

44,911. Do you agree with Col. Walton that before any further opinion 
could be given a very much more detailed and searching enquiry is 
necessary P-Yes. 

44,912. As to the value of grading for the export trade and for the trade 
for internal consumption respectively: into how many grades do you suggest 
that Indian wheat could usefully be divided for the export tradeP-I am by 
no means an expert in the wheat trade and cannot pronounce any view~ 
on that. Mr. Roberts has had considerable experience in that. direction. 
Some millers in England favour four grades for Indian wheat. 

44,913. Still it is the case, is it ILOt, that the larger the number of grades 
into which you have to split your wheat the more expensive the operation 
becomes?-That is so, but in the areas to be served by each individual 
elevator there is· a tendency to confine the types of wheat grown in a certain 
area to those most suitable to that area, and the elevator woula encourage 
this practice so that each individual elevator need not be subdivided to 
handle all the different grades. 

44,914. In a note" which Mr. J. H. Gillete of Manchester has prepared 
for the Commission, it is stated that the differences between the different 
classes of wheats are great enough to rule out the possibility of having one 
standard Punjab wheat, with grades according to cleanliness and so on. 
The miller who wants Lyallpur wheat will not be satisfied with wheat from 
Amritsar, though at present there is a considerable quantity of wheat railed 
to Lyallpur for sale there as LyaUpur wheat; so that Mr. J. H. Gi\lete 
contemplates having a series of grades fol' each of the typical wh(>atsP-Yes, 
of wheats grown in different districts. 

44,915. How about the value of grading for the internal tradeP-Mr. 
GiIIete's note appears to refer to internal trade. The buyer at home does 
not specify for Lyallpur or Amritsar wheat; he buys sO-<lalled Karachi wheat. 

44,916. It has been suggested to us by another witness intere$ted in the 
flour manufacturing industry in India that from eight to nine grades might 
be requiredP-Yes, I myself have thought that it might be possible to work 
to eight grades so. far as I have been able to gather from the information 
which I have obtained. 

• Not printed. 
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44,917. The fact remains, therefore, that there is a wide difference of 
opinion on these very important mattersP-Yes. 

44,918. Do you yourself. find that there is very little firm conviction as 
to the.e very essential factorsP-Yes; In fact I should say that there is 
very little knowledge of these matters in the country. 

44,919. Is there any enthusiasm for the erection of elevators evinced in 
the trade itselfP-No. 

44,920. If an elevator system were to be constructed on a particular line, 
Colonel Walton, do you think the Railway would consider the advisability 
of declining to carry wheat in bags on that particular section?-I do not 
think that the Railway could decline to carry it in bags. 

44,921. What is the attitude of the Karachi Port Trust in this matterP
(Major Gordon): They are very shy of incurring capital expenditure. They 
made a special investigation of their own by sending their Chief Engineer 
MI'. Neilson to the United States and Canada and he came back very much 
impressed with the system obtaining there, but he did not think that Karachi 
should embark on an elevator unless there were up-country elevators. 
(Oolond Walton): I think that the Karachi Port Trust have stated that 
they are prepared to erect an elevator in due course when it is shown to 
be necessary. (Major Gordon): Yes, that is so. 

44,922. Broadly speaking, it looks from the list of replies to the Question
naire which is printed on page 65 of the report on elevators, as though 
those who might possibly benefit from the erection of elevators and would 
rnn no risk by their construction are in favour of the experiment, while 
those who would be expected to put down a certa.in amount of the first 
charge are somewhat shyP-Not quite; most of the members of the Punjab 
Government who have sent in replies were generally in favour of t.he system; 
so also was the Collector of Karachi. 

44,923. In the case of your internal trade system designed for handling 
wheat for internal consumption, your terminal elevators would bfI outside 
the Punjab to a great extentP-Yes, a number of them would be; there are 
also large consuming centres in the Punjab itself. 

44,924. Who, do you suggest, should own the terminal ele·vators outside 
the PunjabP-I think the Railways, if they were State-owned; it would only 
be a warehouse very m'lch like what Railways have at present in England 
for all commodities. 

44,925. In making your calculations, Major Gordon, have you budgeted 
for any change in the average surplus available for export from India P
On page 53, I show the number of turnovers which would be necessary in 
order to make the port elevator financially justifiable. On page 57, you will 
find that a 40,000 ton elevator would require ten turnovers, that is to say 
the export of any commodities which can be handled by the elevator would 
represent a total of 400,000 tons, which is not a very high figure; the 80,000 
ton elevator would only require to have seven turnovers which would amount 
to 560,000 tons, and that is well within the amount which is handled tlHiay. 
I have also budgeted for a sinking fund to wipe out the capital cost of the 
Port Elevator in 35 years in case exports of grain and seeds should cease 
after that period. 

44,9116. What do you expect will be the future of the export trade in 
KarachiP Do you expect to see it riseP-(Major Gordon): I was on special 
duty in Karachi for six months to investigate that question, and it seemed 
to me the trade would not rise as rapidly as was expected by some of the 
merchants and the Port Trust in Karachi, and that Sind would be a 
very keen competitior of the Punjab. They expect to grow a million 
tons of surplus grain from the Sukkur Barrage Irrigation system in Sind, 
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and that will compete with the grain trade of the Punjab, and will have 
a lead of only 150 miles as ~mpared with 800 miles in the case of the 
Punjab wheat. Unless the Punjab takes care to encourage and cheapen 
its trade in these commodities, it will be cut out by Sind so far as the 
export trade is concerned. 

44,927. From past experience, ao you expect the surplus available for 
export. to increase step by step either with the increase in the area irrigated 
or with the increase in the area actually under wheatP-No. without elevators 
I think it will not increase to that extent. 

44,928. Is not there a tendency for the population in India itself to 
consume more and more wheatP-Yes. 

«,929. The increase in canal areas will mean an increase in popUlation, 
and in a population which is already wheat-eating to a very great extentP
Yes, and is tending to become more so, making it even more important to 
take steps to ensure that the wheat shall be obtainable; without grain 
elevators and the export trade a surplus of wheat is not likely to be grown 

44,930. You think the export trade is a stimulus which induces the farmer 
to sow wheatP-Yes. 

44,931. Had you made a study of the eleva.tor problem before you took up 
this special inquiryP-No, I had no special knowledge of the subject. 

44,932. On the gauge question, would you like to say anything more than 
is in your note, Colonel Walton?-(Colonel Walton.) So far as extensions 
are concerned, we find that the second-hand rails, which are freed by the 
relaying of main lines with heavier rails, enable us to bring the cost of new 
broad gauge extensions, lightly laid, down to something like Rs.55,OOO a mile, 
which compares very favourably with the cost of narrow gauge, for which 
the rails cannot be obtained so easily and for which you have to have a much 
larger reserve of rolling stock. For the present, therefore, we are able to 
Jay light broad gauge lines in the plains which we can gradually bring up to 
a better standard as the traffic justifies it. Weare only using the narrow 
gauge (which in this part of the world is 2 feet 6 inches) for the hill sections, 
e.g. the Kangra Valley Railway, 104 miles, and the extension in the Zhob 
Valley in Baluchista.n. 

44,933. What is the view of the railway a.dministration on the question of 
the development of motor transport as a feeder to the railwaysP-As a feeder 
we welcome it whole-heartedly. 

44,934 .. Are you considering the possibility of the railways themselves 
developing feeder traffio by roadP-We are not in favour of developing our 
own motor transport. 

44,935. Do you see· any indications of road transport being developed on an 
important scale?-There is a good deal of competition in certain parts of the 
Punjab where metalled roads run parallel to railways, and where that is so, 
motor omnibuses and cars often compete with us, because they can TUn to 
their own timings and take people from door to door. To meet that we are 
trying to improve our service of trains by having shorter and more frequent 
trains, and for that purpose we have got out a number of light units such as 
Sentinel coaches. 

44,936. So that the general public is deriving a certain amount of benefit 
from this competitionP-Yes. 

44,937. I suppose you have to pay for the upkeep of your track, whereas 
the road traffic gets its track paid for by the taxpayersP-Yes. The motor 
competition we have to meet at present is not very serious, because the 
number of cars and the length of metalled road is not very great; but I 
should like to see the metalling of roads parallel to railways, either existing 
or proposed, postponed until a later stage of the development of the ProvincR. 
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and the money used for radial roads leading to the stations. I think that 
would be for the good of the Province. I do not want to take too narrow a 
view, but in this Province there seems to be only a limited amount of money 
available to build metalled roads. I understand the programme is limited 
to 100 miles a year, whereas raIlway projects, being revenue-earning schemes 
which either pay for themselves or can be justified with a small guarantee 
from the Provincial Government, can be developed at a greater rate, and we 
are going in for a programme of 300 miles a year. It seems to me it is not 
good policy for the Provincial Government to compete in its road programme 
with the railway programme, because if it does it may cut out a number of 
railway projects which would otherwise be feasible. 

44,938. Mr. Oalvert: In these days of motor cars, do you think the Govern
ment could resist the demand for these big trunk roads?-A certain r.umber 
of trunk roads must be made for political and other purposes, but generally 
speaking at this stage of the development of the Province, where the roads 
are very few, it seems to me the money would be better used in giving access 
to stations than in building roads parallel to railways, which seems to be the 
tendency at the present time. 

44939. The Ohairman: Looking at the elevator problem from a railway 
point of view, I see you have not 'much hope that elevators would spread the 
grain-carrying trade over the year to any important extent?-(Oolonel 
Walton.) I think it will have that effect to a certain extent, but we carried 
a bumper export traffio in 1924, when the peak at Karachi rose to 12,000 
tons a day, without difficulty. There is no re81K)n why we should not carry 
any export traffic that is likely to offer, but I do think a port elevator would 
tend to spread it over a larger number of weeks. 

44,940. I think I did you an injustice just now. It was the Railway 
Board that expressed that view, and not your administration. I must 
correct that?-I do not 'want to give any evidence contrary to the Railway 
Board, but, as I said, that was my personal opinion. 

44,941.. I take it that from a railway angle what you are concerned to get, 
if you can, is a thorough inquiry iuto thiN question of grain elevators at 
someone else's expense?-No, what we want to see is some decision for the 
future as to whether there is likely to he an elevator system or not, especially 
at the port, because, as Major Gordon said just now, he was in Karachi for 
six mouths and prepared a report as to the improvements required there to 
meet the futUre trade. He submitted a report with which I am in agreement, 
but it is with the proviso that the present system of handling the trade 
remains unchanged. I look on. this as an opportunity for having a settle
ment made for the next generation or so whether we are likely to have 
elevators at Karachi or not, because the lay-out of the' Port Tru~t ynl'ds at 
Karachi and of our own yards depends on that. We work the Port Trust 
yards at Karachi, a.nd we are therefore very much bound up with their 
lay-outs. As regards the cost of this investigation, I think it might easily 
be shared between the Central Government (possibly in the railway budget), 
the Punjab Government and the Government of Bombay for Sind. The 
amount it would cost would not be a heavy burden on any of those three. 

44,942. As regards the internal trade, wha~ would be the purely railway 
point of viewP Would you expect to profit by the construction of an 
elevator system P-I do not see that the railway itself would benefit by it, 
but it would be of benefit generally in this wa;y. At present a certain amount 
of grain is sent from A to B a.nd then badl: again. With an elevator scheme 
all that movement would not take plaoe, and the credit would go t.o the 
elevator scheme. There is, for example, quite a large movement of grain at 
present between various places and Amritsar, and then Amritsar sends it out 
again. If there was an elevator scheme, and the elevator at Amritsar was 
sufficiently filled to meet the local demands, by judicious arra.ngement a 
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certain amount of cross-haulage could be saved. The money so gained would 
not come to the coffers of the railway but of the ele\'ator organisation. There 
would be a loss to th" railway owing to a certain amount of los8 of traffic. 

44,943. Sir Gan.ga Ram: With an elevator system, the first necessity is 
for bulk carriage. That is one of its advantages, because the grain is 
carried in bulk and not in bagsP-The railway is affected primarily in 
the matter of bulk carriage, yes. 

44,944. Then why not start bulk carriage now as a first step, so that 
you may find out what the difficulties are? You can do that with the 
least possible expeIlBe. When giving evidence at Delhi, I\'Jr. Govan said he 
would be only too glad to get his grain in bulk, and I think there are 
others in the same position. The second necessity, which is more important 
still, is for someone to determine what is going to be standard wheat. At 
present standard wheat means dirty, adulterated wheat, with 5 per cent. 
barley, 2 per cent. mud and so on. Is that to be called standard wheat or 
is pure wheat to be called standard wheat? If the present system is to 
remain, at what stage is pure wheat to be turned into standard wheat? 
At present, that is done either by the exporters or middlemen. They 
used to do it at Karachi; I have seen it myself. That is the second 
important point to be decided. The third question I want to ask is this. 
At the time the Lyallpur elevator was started, I believe the export 
trade was over a million tons, yet although production has doubled the 
export is now only about 300,000 tons?-(Major Gordon): Our figures do 
not show any increase in production such as that. 

44,945. How much has it increased since the Lyallpur elevator was built?
There has been practically no' increase. 

44,946. Are you quite sure?-Yes. We have a chart for wheat. 
44,947. The area under irrigation has increased?-(lIfajor Gordon): It has 

not had a. corresponding effect on the wheat crop. (Oolonel Walton): You 
would expect it to have that effect, but it has not. 

44,948. Sir Ganga Ram: I will summarise my views on the matter. 
First of all there is the question of bulk traffic. Bulk carriage will not 
be possible unless there is one grade for everything. If everyone is sowing 
wheat from the same seed,it might be possible; otherwise uniform quality 
for one wagon-load will be difficult to obtain. I suggest you should start 
bulk carriage at once as an experiment. The second question is standard 
wheat. It is very important to determine whether in future pure wheat 
is to be called standard wheat or whether adulterated wheat is to be 
called standard wheat, and, if the latter, at what point you are going to 
standardise it. The beauty of the elevator system should be that foreign 
markets would accept all wheat that comes from the elevator as being 
pure; otherwise there is no advantage in itP-{Oolonel Walton): As regards 
the question of starting with carriage in bulk, when there is the elevator 
system going, the loading into wagons will be from the elevator. If we 
get those wagons now they would probably have arrangements for loading 
the whellt through the roof. 

44,949. Will they empty the bags there?-The wagons have to be altered 
80 as to prevent the wheat falling out on the rail on the way down to 
Karachi. 

44,950. I am suggesting that you should make aD experiment in bulk 
carriage; I fear that you will experience great difficulty in carrying bulk 
grain. To begin with, those who take wheat will be faced with ~he 
difficulty that no uniform quality is available?-May we leave the questIon 
of quality till afterwards. The question of ca~riage in bulk has ~een 
solved in other countries. I have here two pIctures of South AfrIcan 
wagons adapted for bulk carriage. .. 
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44,951. I quite understand that you can do it, but I am asking you 
why you do not maKe an experiment here where the circumstances of the 
people who are handling wheat are differentP-The object of having an 
experiment of this sort would be to see wh~ther it is technically feasible 
or not to carry in bulk, but we know that it is feasible in other oountries. 

44,952. I think you will be faced with difficulties because you will not 
get a uniform qualityP-The object of experiment seems to be merely 
to see whether bulk carriage is feasible or not; we know that in other 
countries it has been found to be feasible by building new wagons or 
adapting wagons for bulk carriage; therefore it does not seem to be 
necessary to conduct an experiment to prove that in India. If this elevator 
system is to be tried out, I think it should be tried out through all the 
operations of a scheme sufficiently large, possibly with not the whole 78 
elevators that have been mentioned in the first instance but with a 
proportion of them and that all the operations should be carried out. After 
all, a million pounds is not a very big sum with which to try an 
experiment, even if it involves the whole of that sum. I feel that the 
question of bulk carriage by rail has been solved in other countries 
and therefore can be solved in this country. It is only a minor item 
in the whole scheme. As regards the question of standard wheat, I am 
afraid I am rather ignorant as to grades of wheat, but I understand that 
for the purposes of the elevator scheme there would be 8 or 11 grades 
of wheat all of which would not probably be dealt with in a particular 
place; the number at one particular place might be considerably less 
than eight. I do not think there is any idea of speaking of standard 
wheat for the purpose of an elevator scheme where grading is adopted. 

44,953. At present the word "standard" means wheat with 5 per cent. 
barley, 2 per cent. mud and so forth; is that definition to be pre
servedP-I understand that, in Karachi, now they have revised their 
specification for wheat and it does not include dirt. When I was in 
Karachi a little time ago, I was given to understand that some of the 
specifications were without dirt; but the main elevator will have facilities 
for cleaning. 

44,954. In future the expression "standard wheat" would be used with 
reference to pure wheatP-Yes, I take it so; I hope that will be the 
result of adopting an elevator scheme. ' 

44,955. Have you asked the exporters about thisP-I cannot speak with 
authority on this subject. 

44,956. Then there is the question of motor competition with railways 
on feeder roads if they are metalled. You will appreciate the importanoe 
of that with regard to this new railway you are constructing from Jaran
wala; you will see how much profit you will get unless you influence the 
Government to keep that road in thoroughly bad orderF-There will be 
three level crossings on that road. 

44,957. Do you mean you have put in three level crossings in order to 
impede the trafficP-I do not !ay that. 

44,958. A friend of mine in England has drawn my attention to the 
fact that recently an Act has been passed in Italy according to which 
railways will not be allowed to compete with motor traffic and that the 
road will always be kept in good orderF-Does that mean that in Italy 
the railways are not allowed to run motor services on the roads in 
competition P 

44,959. tWherever there is a motor service, a railway is not allowed to 
be builtP-That is in Italy. The point I was trying to make is that for 
the good of the masses of the Province it will be a pity if parallel roads are
built which make it impossible for us to justify railway schemes. 
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44,960. And lIice lIeTSaP-Yesj but the railway being a revenue-earning 
concern it is able to justify its projects to a greater degree than roads, 
and tbe railway programme is 300 miles per annum as against 100 miles 
by road. 

44,961. Sir 7'homa& Middleton: Is the elevator system known in any 
country which has not got It large export trade?-(Major Gordon.) No. 

44,962. What happens with regard t~ the internal trade in countries such 
8e the United States and Canada which have a well developed elevator 
system for the export of wheat? Who owns the terminal elevators?-In the 
United States the proportion of the export is about 25 per cent. and the 
number of elevators has continued to grow during the fifty or sixty years 
tbat the system has been in use. They are owned by a large number of 
different owners: Railways, the State, farmers, oo-operative societies, 
merchants, millers and all sorts and conditions of people. In the U.S.A., 
the total elevat.or storage oapacity is about equal to the total wheat crop. 

44,963. But are the terminal elevators for the 75 per cent. of wheat which 
id consumed internally in the hands of millowners and consumers?-They are 
mostly in the hands of elevator companies public and private. 

44,964. Companies haye been formed for the purpose?-Yes. 
44,965. In dealing with the internal tra.de in this country, I think you 

said you would accept parcels as small as one tonP-Yes. 
44,966. What kinds of bins would you provide as being the smallest 

practicable for the country elevators P-The bin should be as large as possible, 
somewhere in the neighbourhood of 250 tons. If they are built circular, thl're 
will be interspaced bins which are very much smaller and they would be use
ful possibly for handling seed, out of condition wheat consignments under 
dispute and similar purposes. 

44,967. Will not the size of the bin have to be regulated largely with 
reference to the different varieties of wheat that you might have in a 
particular districtP-Yes. 

44,968. For instance at Lyallpur, if you have one uniform quality, you can 
go in for large bins?-Yes. 

44,969. While in another area you may have three or four bins?-Yes. 
You would not necessarily have smaller bins j the capacity of the elevator is 
about one-fifth or one-fourth of the produce which is likely to be brought 
to it in a year. 

44,970. The country bin is refilled five times ?-That is what the South 
Africans estimated but their exports are of course rather more in proportion 
than those of the Punjab j I think it is about 50 per cent. at present. I 
have estimated for three fillings. 

44,971. Then it is that part of the crop which would be stored between 
August and November. that would be specially benefited by the storage 
capacityP-Any grain which was stored during the rains and after. Any 
wheat which remains in the elevator after the rains start will be saved the 
uqual deterioration which takes place. 

44,972. But the total capacity of the elevator for storage would be as you 
have indicated one-fifth P-Yes j I was only looking for a three times turn
over and therefore one-third of the wheat. 

44,973. I am thinking of the effect of the elevator on the safe storage of 
wheatP-Yes, that is the country elevator. The country elevator will empty 
into the terminal elevators and the movement can go on during the rains by 
rail. The quantity of wheat which would be safe-guarded would therefore 
be rather in excess of the total capacity of the whole elevator system
.. ountry and terminal. 
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44,~74. I ~hink you sa!d you found the export trade not very enthusiastic 
on this partlCular questionP-No, they a·re not at all enthusiastic. 

44,975. Did you form any conclusions as to the cause of the lack of 
(>uthusiasmP-It appeared that the simplification of the grain trade was 
perhaps at the bottom of it. 

44,976. They fear that there may be less work for the middle man?
No there will be more work for the middle man and we hope to encourage a 
larger export trade; but they feared increased competition. It is not 
necessary to be an expert to take a view of the market when there are grain 
elevators; anybody can do so. 

44,977. Do not the trade recognise that if, as you say, the elevator system 
would develop export, they would share in the additional profit which will 
come from the additional export ?-The present exporters have worked up 
an excellent reputation in the country and abroad, they have their agents 
l'Cattered about the country and tfiey have a virtual monopoly of the trade 
I.t present; they do not want to lose that. Also they have had no experience 
of the elevator system. 

44,978. You referred incidentally to the expectation that there may be a 
million tons of extra grain in SindP-Not extra, but actually surplus to the 
requirements of Sind. That is the estimate of the Sukkur Barrage, but I 
think they have under estimated local consumption; that is my personal 
view. However, they claim to have based their estimate on very oonservative 
yields. 

44,979. You argue that the larger the export trade the better for the 
country because it will provide a larger acreage and bigger margin of insur
ance against a short crop P-Yes. 

44,980. Professor Gangulee: Do you think this elevator system would 
shorten the chain of middle menP-Yes. 

44,981. Would it help to stabilise the market prices?-Yes. 
44,982. In oonstructing the oountry elevator, do you think it would be 

necessary to have drying arrangements ?-No, I do not think it would be 
necessary to have them at all the country elevators. 

44,983. Would it be necessary at. the port?-Yes it would be advisable in 
the terminal elevators, on a small scale in the port elevator and also in a 
certain number of the country elevator!l at convenient centres, specially at 
the market centres. 

44,984. Mr. Calvert: Could you give use some indication of the kind of 
.difficulties which exist in the Punjab and which do not exist in South 
AfricaP-I think, in South Africa, you are dealing with a more educated 
producer and one who is farming on a larger scale. 

44,985. You ha~e smaller parcels hereP-Yes. 
44,986. Is the climate a further obstacle here?-No, I should not think so. 
44 987. In fact South Africa has several grains, it has maize as well as 

whe~tP-Yes it has chiefly maize and millet; the maize is, I believe, a more 
sensitive cereal to weevil than wheat; they have found by experience that 
the savings from weevilling oonstitute one of the ohief advantages of the 
elevator; that is their experience. 

44,988. Would this adaptation of wagons for bulk transport interfere with 
Lhe new pooling arrangements; those wagons would have to be confined to a. 
particular section of line, would they notP-(Oolonel Walton.) The system 
of having wagons in a.general pool has been going on .fo~ some yea~s; there 
is the question whether these wagons should be speciahsed for· thIS traffic 

. 01' whether they should be useable for general merchandise; I am very ~uch 
inclined to think that we should have our wagons useable for ordmary 
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merchandise as well because otherwise, if you have wagons specially for this 
traffic tbey have got to run back again light. Also a very large amount of 
our t,raffic is in miscellaneous smalls and not in l'\fge wagon loads. 

44,989. But if you had adapted a certain number of wagons for this bulk 
traffic, you would want to confine tho.se wagons to use on that line on which 
tbe bulk was being runP-You would have to keep them on that. line, yes, 
otherwise you would not have enough to meet the demand. 

44,990. ,With regard to trunk metalled roads, motor car traffic only com
petes in the higher classes in the first and second classes?-Not alto-
gether, no. -. . 

44,991. It does not compete with you in third class traffic does it?-To .a 
certain extent it does. 

44,992. The competition is chiefly with regard to higher ·classesP-ln 
certain parts, there is a lot of what would be third class passenger traffic 
going by· road. 

44,993. Would not. there be a certain financial gain to you, if you could 
lose your first class traffic P _I do not think so. 

44,994. 1 thought· your first class traffic was a source of loss to youP
We cannot run trains without first class aocommodation and we would 
rather have that accommodation full than running empty. 

44,995. JJfr. Kamat: J want you bo explain to us the system of grading 
which could be introduced with elevators. In paragraph 4, page 13, of 
this report* you. say that, in the elevator system, the grading is entrusted 
to the manager of the elevator who will determine the grading according 
to the type, the size, the colour, the hardrie6s, the moisture, the weevil and 
the dirt in the wheat. I take it there will be certain standards in the 
gradingP-(Major Gordon): Yes. 

44,996. And there will be 80 many different factors on which the grading 
will be determined; do you not think it is rather uncertain to leave the 
whole thing to the discretion of a manager to determine the· grading for 
a customer?-The big wheat merchants at present leave it to their agen~s 
up country and our grain elevator managers would· be at least as trust
worthy and capable of discrimination· as these. 

«,997. Will they inspire confidence in this system in the small producer:? 
The small producer does not care to go to the higher authorities, he does 
not know the prooedure?-(Major Gordon): The procedure will be explained 
to him. 

44,998. I suppose the decision of the appealing authority must be final?
Certainly. 

44,999. And, later on, you say there will be a certain travelling inspecting 
staff to go about and they will test the samples. If such a system is to be 
introduced, then how do you say that the small producer will easily get 
.an appellate deoision, so to sayP-A sample of each consignment is kept in 
the elevator itself for a certain period of time. When the Inspector comes 
round he looks at these samples which are in sealed bottles bearing the 
grade awarded to them and he examines the sample and sees whether the 
grader is working on a fair basis. The sample is actually there. 

45,000. Between the date Gf the dispute and the date of the arrival of 
t,he travelling Inspector, what would be the intervalP-In case of disput-e, 
another sample of the consignment under dispute is sent to the head 
office and the decision is sent back within a day. 

45,001. We know the expeditious ways of some RailwaysP-The decision 
·could gG by post or telegram. 

45,002. In spite of these complications, you think you will be able to 
win the cGnfidence of the small producer P-I think so. At present, the 

• Report on Grain Elevators, supplement to the memGrandum on the 
North 'Western Railway Sphere, 1926---not printed. 
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man who sells his wheat is 800 miles away from the place where the wheat 
is actually analyzed. 

45,003. But his agent is present thereP-(Major Gordon): The small 
cultivator has no agent, and even if he did have an agent, suppose the 
latter said that he did not agree with the analysis, what would be his 
alternative P He could not rail the wheat back 800 miles and pay railway 
freight both ways. . 

45,004. He could sell the wheat to anybody who wanted to pay a higher 
price?-(Major Gordon): No one will pay a higher price; there is a ring 
down there among these merchants. 

45,005. Is not this system open to corruption in the case of the big 
exporter. If a man wanted to export a large quantity of wheat he could 
easily give the travelling agent a handsome rewara in order. to get a 
certificate for a higher gradeP~Would the man to whom he is selling the 
wheat be prepared to accept the wheat if it is not up :to sample? 

45,006. That may be another dispute, but for the time being he would 
get a good certificate?-The big exporter will buy his wheat from the 
elevator system after it has been graded and it will be placed in the steamer 
by the elevator system, together with other consignments. I do< not see how 
he can benefit as suggested by you. 

45,007. Mr. Roberts: ·With regard to the statement on page* 5 that 
there has been no increase in the wheat area following on the development 
of irrigation, would you not care to qualify that statement?-(Major 
Gordon): I have here figures produced by one of the firms in Karachi show
ing the yield in the Punjab. In 1906 there were four million tons; in 1911 
four and two-third million tons; in 1920 it was very nearly 4i million and 
in 1922 it was 41 million; but there has been no increase which will compare 
with the increase in irrigated areas. 

45,008. What is the explanation for that?-The present system does not 
stimulate the export trade and therefore a surplus of cereals is not grown. 

45,009. In connection with stimulating the export trade would it be 
feasible to discriminate between rates for the Punjab and Sind and for the 
internal trade?-My personal view is that it would probably be necessary 
to discriminate in favour of the Punjab. We already have a distinct 
telescopic rate for grain which gives the long distance traffic a decided 
preference. 

(The witnesses withdrew.) 

LALA GULSHAN RAI., M.A., Professor, Sanatan Dharma. 
College, Lahore. 

Replies to the Questionnaire. 
QUESTION 2.-AGRIOULTURAL EDUOATION. My answer to this question is 

based on my Punjab experience. 
(1) In the Punjab, there are very few schools where instruction in agri

culture is given. There is a dearth both of teachers and of institutions for 
imparting agricultural education to the people. A class for the training 
of teachers for agricultural education does exist at the Lyallpur Agricultural 
College, but it is hardly enough to satisfy the needs. 

(2) There is ample scope for the development of scientific agriculture in 
the Punjab, but there are no men to take up scientific agriculture. To· 
remedy this there is very great and urgent need for the rapid extension
of teaching facilities in the Province. 

(3) The agricultural classes in the Punjab have not sufficiently advanced 
in education. They are, therefore, not in a position to take up the work 

• Of the Memorandum on the North Western Railway sphere-not 
printed. 

Colonel C. WaUon and Major R. E. Gordon. 
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of teachers of scientific agriculture. The teachers may therefore be drawn 
from the present educated classes and it would not be desirable to restrict 
the field of choice from which teachers are to be drawn. 

(4) The attendances at existing agricultural schools are not as numerous 
as one would wish, and there are reasons for this state of affairs. In the 
first place, classes for agricultural education are started in rural areas, 
where the value of scientific agriculture is not yet appreciated. Secondly, 
the nature of the agricultural education imparted at present in rural schools 
is not such as to impress the rural population. Thirdly, those who attend 
these institutions are drawn from among those who wish to enter Govern
ment service and that class is not a very large one. The institutions are 
not likely to succeed unless properly managed and successfully working 
demonstrations and experimentation farms are .also attached to every 
institution imparting agricultural education and such farms are thrown 
open to the visits of the neighbouring cultivators. 

(5) The only incentive which, at present, induces the lads to study agri
culture is Government service. 

(6) The institutions at present are open for admission mainly to the agri
cultural classes. If restrictions against the admission of present-day' educated 
classes were removed then, I believe, people belonging to other than 
agricultural classes would also seek admissions to these institutions in much 
larger numbers. 

(7) The present courses of study seem to pay more attention to theory 
than to practice. The courses should be modified so as to make them more 
practical. 

(8) I would not eliminate nature study; but it seems that at pre~ent 
too long a time is spent on nature study. The school plots and school 
farms are also very small in size. We require rather bigger plots. 

(9) The majority of students who have studied agriculture have taken 
to Government service. 

(10) The agricultural profession cannot freely be taken up by the middle 
class population in the Punjab. The Punjab Alienation of Lands Act pro
hibits people belonging to tribes not notified under the Act from purchasing 
agricultural land in the Punjab. The members of tribes not notified under 
the Act are not usually admitted to institutions imparting agricultural 
education. Unless their disabilities are removed, middle class people in 
this Province cannot freely adopt agriculture as a profession. 

QUESTION No. 5.-FINANoE.-The vast majority of cultivators in this 
Province are very poor and the plots of land they cultivate are very small. 
The cultivators . have not got the means for properly financing agricultural 
operations. In my opinion, the proper financing of agriculture should be 
undertaken in two ways. In the first place the operations of the co-opera
tive societies should be extended to much wider fields, and greater facilities 
should be provided for long-term credits which are required for making 
permanent improvements in agricultural lands. 

The present taccmJi advanoes are made purely through Government 
agencies. Cultivators would be induced to make much fuller uses of these 
advances if tacca1Ji grants were made through the agencies of the village 
panchayats wherever they exist, co-operative credit societies or district 
boards, or through sowcaTS and bankers of recognised position. 

In the Punjab, it is .not open .to the capitaliat <:lasse~ to inyest .money 
freely in agriculture. The profeSSion of agriculture m thiS Provmoe IS con
fined only to persons belonging to tribes notified nnder the Punjab Aliena.
tion of Lands Act. But these notified tribes do not usually have among them 
a large capitalist class. For lack of capital the agricultural classes cannot 
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undertake improvemllnts involving the investment of much capital. Agri
culture aa a whole, therefore, suffers. Unless the present-day restrictions 
against acquisit!on of ag~icultural land by capitalist classes are removed, 
no proper financmg ,of agricultural operations in the Punjab is possible. 

QUESTION 6.-AGRIOULTURAL INDEBTEDNEss.-(a) (i) The main causes in 
my opinion of borrowing boY cultivators are:-

1. On account of the uneconomic size of the agricultural holdings, 
enough is not raised on the land for the subsistence of the family 
dependent on it. The cultiva.tor is, therefore, driven to borrowing to 
make good the deficiency in the income from his land. . 

2. The system of land revenue assessment is. so inelastic that, while 
. in good years a cultivator is tempted to spend all his earnings that he 
can save, in lean y6.ars he is forced to borrow even in order to pay the 
land revenue. 

3. The agricultural operations do not produce enough for him to do, 
and he has nothing to employ him during slack seasons. This enforced 
unemployment compels him to borrow. 

4. The drink evil and extravagance at social a.nd religious customs 
and ceremonials are also to some extent responsible for the indebtedness 
of cultivators. 

(ii) A cultivator usually borrows from:-
(1) His landlord, (2) the village moneylender, (3) the local co

operative society and (4) from Government in the shape of taccalli 
advances. 

(iii) The reasons that compel him to borrow money also prevent him from 
repaying it. . . 

(b) So far as legislative measures for lightening the burdens of debt are 
concerned, they have all been employed already. We already have, on the 
Statute Book, meaaures for restricting the sale or mortgage of land. We 
have already got a Usurious Loans Act. What we do really require for 
lightening the burden of debt for the agriculturist is the provision of some 
subsidiary occupations by which they could· supplement their incomes from 
land. ' 

(c) We have had already in the Punjab, a measure which eifecti¥ely 
l"estricts and controls .th~ credit of cultivators and limits their right of 
mortgage and sale. I refer, of course, to the Punjab Alienation of Lands 
Act of 1900. Under this .Act there are some fifty small amd big tribes that 
have been notified under the Act a.s "Agricultural Tribes." Under this 
Act each district has a separate group of tribes for it. A member of a 
notified tribe is prohibited by law from selling any portion of his land to 
anyone not belonging to the group of tribes notified as agricultural tribes 
for his di&trict. He possesses unrestricted right of sale only ISO far as his 
transactions are confined to persons within the group of tribl'S notified as 
agricultural tribes for his own district. He can mortgage his land outside 
the group only for a period not exceeding twenty years, at the expiry of 
which the debt, even if not repaid, is automatically extinguished. In notify
ing the tribes, it is not only actual cultivating classes that are notified. 
Political considerations very often enter into the decisions regarding the 
notification of tribes as agricultural tribes. An examination of the list of 
notified agricultural tribes will show tha.t in this list there are included 
several cas~ whose traditional and actual occupation is not agricultural, 
and on the other hand several ca.stes and tribes are excluded from this list 
althOough their actual occupation is agriculture. While notifying tribes 
under the Punjab Alienation of Lands Act, it seems it is reallly political 
considerations that weigh and not purely agricultural interests. The pub
lished object of the Act was to prevent expropriation of peasant proprietors 
f:oom their lands and to reduce indebtedness. The Act has failed to achieve 

Lala Gu/shan llai. 
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either of these objects. It has not reduced indebtedness; on the contrary, 
agricultural indebtedness has, during the last 25 years, assnmed far more 
ioerious aspects. Again, I have strong reasons to believe that the Act has 
not prevented expropriatiDn of peasant proprietors. It is no doubt true 
that during the last 25 years more land has come into the pcssession of 
"Notified Agricultural Tribes," taken as a whole. Land has certainly 
pRSSed out of the hands of non-notified tribes. But within the circle of 
notified tribes, the poorer and smaller landholders have gone on losing land. 
The bigger fishes have been swallowing up the smaller fishes. Some of the 
leES enterprising castes and tribes within the group of notified tribes have 
lost and they have hardly received any protection from the Punjab Aliena
tion of Lands Act. The Act was passed with the intention of protecting 
the peasant proprietors against money lenders. It has brought into evidence 
a class of money-lenders among the notified tribes themselves. 

It has, without diminishing indebtedness and without preventing the 
expropriation of peasant proprietors, created 81 new caste and a new here
ditary class which dominates the Punjab politics. This new caste, a creation 
of British rule, has failed to improve agricultural methods; it does not 
undertake scientific agriculture and yet it would prevent other classes, 
more advanced and more intelligent, from taking up the profession of 
scientific agriculture. The Punjab Alienation of Lands Act tends to make 
thl' agricultural profession in this Province an hereditary profl'ssion. The 
British people, who usually decry and condemn the Indian institution of 
caste, have themselves established one by means of the Punjab Alienation 
of Land Act. For the reasons stated above, I am strongly of opinion that 
it would neither be wise nor expedient, nor ilL the interest of agricultural 
development, to >undertake measures to restrict or control the credit of 
cultivators. 

QUESTION 7.-FRAGMENTATION OF HOLDINGs.-(a) On account of .the 
excessive sub-division of holdings, they have ceased to provide a living to 
tho holders. In order to make these holdings produce enough, it would be 
ne<"essary to (1), employ scientifi'c methods in agriculture and, (2), utilise 
these small holdings not for raising ordinary crops, but for fruit cuIt'ure 
and for raising garden produce. 

(b) Natural conservatism and sentiments of attachment to one'~ own 
ancestral lands stand in the way of consolida.tion of small holdings. Con
solidation, however, can succeed by co-operative methods. I !eliI've any 
legislative measure for this purpose will produce strong opposition. 

(c) To prevent future sub-division of holdings, I would propose legislation. 
For each IlSSessment area in the district an economic size of holding should 
he determined. This minimum area of land should. be held inalienable for 
all persons, to whatever caste or tribe they may belong. There should be 
no I·estriction on the sale or alienation of area which is in excess of this 
minimum area. 

QUESTION B.-IRRIGATIoN.-(a) (i) Irrigation works are urgently needed 
in the following districts of the Punjab:.-

1. Gurgaon. 
2. Hissar. 
3. Pind Dadan Khan tehsil of Jheluin 
4. Khushab tehsil of Shahpur. 
5. Mianwali. 
6. Jhang. west of the Chenab River. 
7. Muzaffargarh. 

In Gurgaon district, irrigation works in the form of storage tanks are 
needed. In other districts, perennial canalR are necessary; Schemes are 
ready for the irrigation of districts mentioned in 3, 4, 5, 6 and 7, but so 
far the Bombay Government has stood in the way. 
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QUESTION 23.-GENERAL EDuOATlON.-(a) (i) The Punjab University 
controls educaljion in. the Lyallpur Agricultural College and the University 
holds a. B.Sc. examination in agriculture. In the ordinary high schools, 
agriculture is an optional subject which it is open for a candidate for 
the matriculation examination to offer. But the course in agriculture 
for the matriculation examination is of a standard of hardly any practical 
utility. I would like to raise the standard of the course for matriculation 
in agriculture and make it more practical. 

(ii) In the middle school also, I would raise the standard of the course 
in agriculture. In vernacular middle schools, agriculture should, like 
mathematics or languages, be a compulsory subject. 

(iii) In rural primary schools also, the study of agriculture should be 
compUlsory. I would suggest the formulation of a graded scheme for 
instruction in agriculture from the village primary schools leading right 
up to the Uuniversity course. The Lyallpur Agricultural College is at 
present quite dissociated from the general scheme of instruction imparted 
in schools. Instead of standing apart, the college should become the 
crown of the agricultural education given in schools. 

(b) (i) I would not open separate schools for imparting agricultural 
education. If agriculture is made one of the subjects of study in the 
ordinary present day school and college curriculum, then in that case 
the ability and culture of the rural people might be improved and, at the 
same time, their interest in the land be retained. 

(ii) In this Province, compulsory education in the rural areas is still 
in its initial siages. No definite opinion about the results of this 
education can as yet be offered. 

(iii) The people who at present seek education in our schools are those 
who seek Government service or wish to join the liberal professions. The 
others are too poor to obtain education and they do not wish to leave 
their hereditary professions. They consequently seldom pass beyond the 
primary stage. 

Oral Evidence. 
45,010. The Chairmam.: Lala Gulshan Rai, you have provided a note of 

the evidence which you desire to give before the <lommission. Do you wish 
to make any additional statement at this stage, or may we ask you a. few 
questionsP-I have nothing particular to say. 

45,011. I think my colleagues in the main would be interested in your 
views on the effect in this Province of the Punjab Alienation of Lands 
Act of 1900. You make your views quite plain in your note and I have 
no questions to 8sk you. 

45,012. Professor Gangulee: I have just one .9.uestion to ask. You are 
a Professor of what subjectP-History. 

45,013. Have you been to the Lyallpur CollegeP-Yes. 
45,014. Do you know it intimatelyP-Yes, I have been there several 

times. 
45,015. Mr. Calvert: I realize, of course, that everyone is entitled to his 

own opinions on these matters, but was not there, in the Punjab, a 
customary law of preemption which served to prevent the free transfer of 
land P-Yes, to some extent. 

45,016. In other Provinces, is there not a joint Hindu family system 
which also prevents the free sale of land P-I am not aware whether under 
a joint family system you can prevent the free alienation of land to the 
extent to which the Punjab Alienation of Lands Act does. 

45,017. 'Under the joint family system, ancestral lwnd cannot be soldP
There are certain restrictions, but not of the nature 88 put down in 
this Act. 

Lala Gulshan Rai. 
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45,018. Is not the joint Hindu family system more rigorous than the 
Alienation of Lands ActP-Under the Hindu law, if a man sells ancestral 
land from necessity, and necessity is defined by case law, then he has full 
unrestricted right of alienation. 

45,019. According to the customary law of the Punjab, is not a man 
debarred from selling his land except for necessity P-Yes. 

45,020. :It has nothing to do with the Alienation of Lands Act P-No. 
45,021. Quite apart from the Alienation of [,ands Act, there are severe 

restrictions on the transfer of land P-My point is that the restrictions laid 
in the Alienation of Lands Act are far more severe than under the ordinary 
customary law. 

45,022. You do not agree that, Iiecause the Judiciary have failed to uphold 
the customary law, the fact of suoh failure has led to the passing of the 
Alienation of Lands ActP-No. 

45,023. Would you agree that the reason why Madras has not got the 
Alienation of Lands Act is because there the Hindu joint family system 
is strong P-I am not aware of the conditions obtaining in Madras. 

45,024. Are you aware of the long preliminary inquiry which was under
taken throughout the whole of India before this Act was introduced P
Yea; I have read the report of those inquiries that were held. 

45,025. And the reason why they did not have a similar Act in South 
India was because the joint family system served the purpose P-No; for 
the passage of the Punjab Land Alienation Act there were some political 
considerations which did not exist in the case of the other Provinces. 
In fact, Sir Charles Rivaz, when introducing the Bill in the Imperial Legis
lative Council, admitted that the reason why they were going to under
take legislation in this direction for the Punjab was that the political 
necessities in this Province demanded it. 

45,026. PTO/6880T Gangule6: What political considerations were theyP
They wanted to prevent the expropriation from land of those castes and 
tribes which are usually recruited for the Army; they did not want the 
expropriation of the yeomanry, so that for this reason they wanted to 
introduce this legislation; these reasons did not exist in any other 
Province. 

45,027. MT. OU!V6Tt: Have you any figures for the number of people who 
come within the notified tribes in the Punjab P-Yes, I think there are 
about a crore of them. 

45,028. The usual figure taken is 12,000,000. Would you accept thatP
I think that is a bit exaggerated; I have made calculations about the 
popUlation of notified agricultural tribes and I think they come to exactly 
10, million. But these figures, too, are a bit exaggerated, because I have 
taken the census population of all the castes and tribes that are notified 
under the Act, whereas, as a matter of fact, we know that every notified 
tribe is not a member of a group of notified tribes in every district. Take, 
for example, the Gujars, who are notified in the Oentral Punjab but not 
notified in Multan Division. [have included in my calculations the entire 
popUlation of Gujars, and thus my figures as I say are also a bit 
exaggerated. 

45,029. You are aware, of course, of the auction of Crown .lands in the 
canal ooloniesP-Yes. 

45,030. The Punjab Gazette for 1923 states that in the eight years 1914-15 
to 1921-22 Crown lands were sold in canal colonies to the value of 
271 lakhs. Do you think that is a sufficient opening for the capitalist class 
to purchase P-I do ndt think so, because it is not only thll capitalist classes 
that go in for purchase but also very large numbers of the notified tribes 
who have now become extremely wealthy during the last quarter of a 
century. 
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45,031. The openings were provided by the Government?-To a very limited 
extent. 

45,032. Professor Gangulee: How is it restricted ?-In this way: say 
that you have 80 million acres of land at present in the Punjab under 
cultivation out of .which about 5 million would be land . auctioned in the 
Canal Colonies. I am merely giving you an illustration to show that 
you shut out the capitalist classes from 25 million acres and you only give 
them facilities to purchase 5 million acres, in which area you also bring 
in the agricultural classes to compete with them, so that they do not possess 
ample facilities for purchase. 

45,033. Mr. Oalvert: In the interests of agriculture, would you put any 
limit to the expropriation of the agriculturist classes by the capitalist 
classes ?-No. But I have stated in my answer on fragmentation that I 
would propose legislation that below a certain minimum holding which 
would, of course, be dependent upon each assessment area or locality, I 
would prohibit the alienation of lands under that minimum area for all 
tribes. 

45,034. That is reducing the actual holding. I want to know whether 
you would put a limit to the expropriation of the agriculturist classes?
What is the definition of agricultural classes? 

45,035. [ am taking the notified tribes ?-I do not accept the definition 
put under the Alienation of Lands Act. I have stated in my statement that 
there are several castes which are IlDtified and yet they are not cultivators; 
for example, the Syeds in the Punjab are actually cultivating to· the 
extent of about 29 per cent. and yet they are notified as an agricultural 
tribe in 28 districts out of 30. On the other hand, the Brahmins, who 
are actual cultivators to the extent of about 53 per cent. are not so 
notified. 

Professor Gangulee: In some dis~ricts they are. 
45,036. Mr. Oalvert: Are the Brahmins notified P-In certain dsitricts 

they are notified under the "B .. class, not under the .. A .. class. 
45,037. That is to say they are protectedP-To some extent; they are 

protected in this sense, that they are limited in their right of sale, but 
they do not possess the privileges which are possessed by other notified 
tribes. 

45,038. What is the effect of the Alienation Act on these communitiesP
It allows certain tribes to purchase land free of competition from the 
capitalist classes. 

45,039. Was that privilege conferred by that Act? Did it not exist prior 
to the Act?-No. 

45,040. Before the Act was passed, could they not purchase from eaoh 
otherP--Before the Act was passed land was purchasable by anyone 
belonging to any tribe. Since the passage of that Act, lamd could not be 
purchased from a notified tribe. That restricts the field of pu!'('.ha.<;e. It 
shuts out from competition those people who are not notified under the Act. 

45041. Does that Act confer on anyone the right to buy landP-It is not 
so stated in the Act in so many words, but that is the actual result of it. 
In the Lahore District for example, a Jat would have the privilege of 
purchasing land from ~l the other tribes whether notified or un notified. 
On the other hand a man who belongs to a non-notified tribe is not able to 
enter into competition with the agriculturist capitalist . 
.. 45,042. But the Act does not confer any privilege which did not exist 
prior to its being. pll6sed ?-It does in t.hi~ sense, th~t. form~rly II. man 
belonging to a IlDtlfied tnbe had to enter IDto competitIOn WIth the non
notified tribes. 

La.lu Gulshan Bat. 
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45,043. You say the Alienation of Land Act prohibits certain people from 
purchasing land in the Punjab; is that trueP-Yes. 

45,044. To what section are you referring?-Section 3, which lays down 
that no tribe which is not notified under the Act can purchase agricultural 
land from a member of a notified tribe .. 

45,045. Have you ever read that sectionp-yes. 
45,046. Does it prohibit the purchase of landP-It may be put the other 

way round. A man of a notified agricultural tribe is pr<!.hibited from !KOlling 
his land to anyone belonging to a non-notified tribe. 

45,047. But you say the Act prohibits people belonging to non-notified 
tribes from purchasing land?-Yon . are looking at the actual wordin~ of it 
and I am looking at the consequential effect of the words. I think I inter
pret the law rightly. 

45,048. But is there any such section -in the Act?-Yell. I will read it to 
you. It is section 3. "A person who desires to make a permanent aliena
tion of his land shall be at liberty to make such alienation where,-. 

(a) The alienor is not a member of an agricultural tribe; or 

* .. * 
(c) The alienor is a member of an agricultural tribe' and the alienee 

a member of the same tribe or of a tribe in the same group." 
45,049. The Act prohibits salef-Yes. 
45,050. It does iwt prohibit purchaseP-It comes to the same thing. If] 

am not allowed to sell my land to a non-agriculturist, it comes to this, that 
the non-agriculturist is not allowed to purchase land from me. 

45,051. Does that Act impose disabilities on the owners? It is the owners 
who are prohibited from sellingP-Yes, and the consequence is that a man 
belonging to a non-notified tribe is debarred from ·purchasing. 

45,052. There is no prohibition against purchase in the ActP-That is 
what it comes to. 

45,053. What proportion of the total population do you take the capitalist 
class to beP-Whom do you include in the capitalist class? 

45,053A. You say in the Punjab it is not open to the capitalis.t classes 
to invest money in agriculture P-I am not referring to the capitalist classes 
who belong to non-notified tribes, but now there are capitalist classes 
amongst the agriculturist tribes also. 

45,054. What proportion do the capitalist classes referred to here bear to 
the total population?-Perhaps 10 per cent. 

45,055. These 10 per cent. already own about 5k million acres. That is 
the official figureP-I do not know. 

45,056. How much do you think they ought to ownP-Do you wish to 
introduce communal representation here also P 

45,057. You say they ought to be able to buy more. They already have 
51 million acres?_1 would like anyone who can to invest capital in 
agriculture, and improve the occupation. 

45,058. ,Wtithout limitP-If he can improve agriculture, I would let him 
come in. I think in the interests of agriculture it is necessary for the 
capitalist class to come in. 

44,059. For many years past there have been auctions of land every 
year in the ooloniesP-Yes. 

45,060. You are probably aware that the area auctioned is the limit which 
the market will bear. Do you accept that?-I have my own doubts about 
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it. ~erhaps .the. area to be a~ctioned is .fix~d with 3; view to getting a 
partIcular prIce In the market In order artificIally to raIse the price of land. 

45,061. As much land is put on the market as the market will bear without 
any fall in purchase price?-That is what is stated in the BIle Books. I do 
not know whether that' is supported by facts. 

45,062. Do you accept that?-No. 
45,063. You say it is not open to the capitalist class to invest monev in 

agriculture. How much money a year do you think they want to investP
At present, they have no opening for any investments. There is hardly any 
industry in which they can invest the money. Their only investment is 
land and they are prohibited from investing in it. 

45,064. They are allowed to invest money every year in the canal colony 
auctions. How much money do they want to invest? The experience is 
that this represents the maximum ?-I -have already stated that, in this open 
market at auctiOlns, you have not only the capitalists belonging to non
agricultural tribes but you have capitalists belonging to notified tribes as 
well and a certain share of the land is taken by them. 

45,065. Do you want a new Act passed prohibiting the agriculturist class 
from competing against capitalists?-No. 

45,066. Why should not the agricultural classes buy land?-You have to 
let the capitalist classes buy land also .. 

45,067. Are not they buying lands at these auctions?-Only in the Govern
ment crown colonies. 

45,068. Is not that very good land?-Why should they not be allowed to 
purchase lands elsewhere? 

45,069. You think the openings for investing money in the land are not 
sufficiently large in the present auctions?-I never mentioned the word 
Rnctions in my note. What I said was that, taking agricultural land as a 
whole, whether in the crown colonies or the old areas, you do not provide 
sufficient facilities for the capitalist classes to come in. My complaint is 
this. You are perhaps aware that the capitalist classes are not only 
restricted in the purchase of agricultural land but they are also beinl!: shut 
out from other occupations. You are opening the door to the agricultural 
classes in every profession and making discrimination in their favour as 
against the non-agricultural classes everywhere. That is why I say you are 
creating a. new hereditary caste of agricultural tribes (so called) in the 
Punjab who dominate Punjab politics at present. 

45,070. Did not these agricultural classes exist long before British 
ruleP-These agricultural tribes under the Alienation of Lands Act are 
selected arbitrarily. Formerly anyone was f.ree to cultivate and own land, 
but that is no longer the case. 

45,071. Do you think members of the capitalist class who own land also 
cultivate itP-They do sometimes, and sometimes the notified agricultural 
tribes do not. 

45,072. In the majority of cases I mean ?-In the .majority of cases the non
notified tribes do engage in actual cultivation. Take the Ohamars. Th~y 
are a non-notified tribe, yet more than 90 per cent. of them are engaged In 
the cultivation of land. 

45,073. Are they cultivating as tenants under the capitalist classP-They 
are very often tenants and are also agricultural labourers. 

45,074. Since whell have the capitalist classes been anxious to buy land?
Since the value of land has gone up very much. On account of peace and 
security they have been anxious to purchase it. 

45,075. No one can buy unless some one sells P-That is so. 

La·/{l, Gulshan lfai. 
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45,076. Why do you want zamindars of this Province to sell their land p
I do not want them to sell their land, but I want anyone to be able to sell 
or purchase if he wants to. 

4D,077. If you want the capitalist cllUlS to buy land, you must want the 
present owners to sell itP-I would not put any restrictions on the sale or· 
purchase of land. I would make the agricultural profession a real profession 
and not a hereditary occupation. I would like anyone who wants to enter 
the profession of agriculture to be able to do so. _ 

45,078. ProfessOT Gangulee: You would not protect the smaller agricul
turistsP-I would, as I have proposed in my answer to the question on 
fragmentation. I would prohibit alienation if the holding became too small 
to be of any economic value. 

45,079. Mr. Caltvert: Do you know any country in the world where a man 
can transfer agficultural land for eight annasP-You mean registration fee 
and so on, wilen any mutation takes place. I do not know the laws of other 
countries. " 

45,080. Have you any idea of the cost of transferring land in England P
No. 

45,081. In Roumamia, the cost of transferring land is so heavy as to 
restrict very severely the transfer of itP-I do not see how that affects my 
argument. 

45,082. In other countries there are restrictions on transferP-So there 
are here. 

45,083. I mean, apart from the factP-Yes, there are restrictions under 
the ordinary law of pre-emption and the customary law. 

45,084. Do you think, from an agricultural point of view, this system of 
easy transfer is goodP-I would not make it very costly. I see no reason 
why the actual cost of transfer should be very great. 

45,085. Can you suggest any practicable method of limiting the growing 
influence of the power of agriculturist moneylendersP-The only way in 
which you can check that would be to bring them into competition with 
non-notified capitalists. 

45,U86. Mr. Kamat: Do you object to this Act on the ground that on 
principle it restricts the right of a man to alienate his land, or do you 
object to it on the ground that the notification of tribes is arbitrary or 
artificial P-Mainly on the second ground. Tribes are notified arbitrarily 
and for political considerations, not merely in the interests of agriculture. 

45,087. You object not to the first principle but to the notification and 
classification of the tribes P-That is my main objection. 

45,088. If you accept the principle that it is not wrong to restrict aliena
tion then the second question of procedure, I mean the classification uf 
tribes, is a matter of detail, which may be revised. So far as the first point 
is concerned, do you think there is anything in the Hindu law absolutely 
prohibiting all the joint members of a Hindu family from selling their 
agricultural land if they wish to ?-There are no restrictions. 

45,089. And if heavy fees are imposeain foreign countries for the transfer 
of a piece of land simply with a view to restrict sales or transfers, do you 
think that it is an analogy here P-If any restriction were placed on aliena.
tion with a view to protecting the interests of agriculture as a particular 
o('cupation, I would be in favour of it. But if this method is exploited 
against the interests of moneylenders as such, then I am in favour of giving 
equal opportunities to all classes without discriminating in favour of one 
class or another. 

45,090. You object to the classification, that is aUP-Yes, exactly. 
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45,091. We have been told by revenue officers having experience of this 
J;'rovince that this Act in actual practice has saved many agricultUriSts' 
lands ~assing i~to t~e hands of non-agriculturists, so that, apart from 
theoretIcal oonslderatIOns, the Act has worked well for the majority of 

·agriculturists?-I do not accept that conclusion and I have strong evidence 
to show that within notified tribes a large number of people have lost their 
land. 

45,092. That is a matter of opinion?-No. I could quote Administration 
Reports under the Alienation of Lands Act which show the gains and losses 
every year of particular tribes notified under the Act and I can show from 
those figures that there are a very large number of tribes who have actually 
lost lands under the operation of this Act. Some very enterprising tribes 
have benefited, but other tribes have lost. 

45,093. I do not like to go into the details of your Province, but assuming 
the official statement given to us to be correct, that this Act has benefited a 
number of people, is it not a correct line of argument to say that the 
justification of this Act is to be found not in the ancient Hindu law or the 
restrictions of transfer in other countries, but in the broad common sense 
reason that it has done the greatest good to the greatest number of agricul
turists ?-But I question that assumption. 

45,094. If those facts and figures are proved to your satisfaction to be 
correct, would you say that this Act for the restriction of alienation is 
justifiable in the interests of the majority of agriculturistsP-They have 
proved, and I accept their statement, that the notified tribes as a whole have 
,gained very much; they have gained land from the non-notified tribes; but 
the expropriation of land has gone on, the Alienation of Land Act has not 
checked it, and it is only certain tribes that have gained. All the tribes 
notified under the Act have not gained. Many of them have lost heavily. 

45,095. lIrlr. Roberts: I notice you are in favour of agricultural education 
in primary and middle schools?-Yes. 

45,096. Is that belief in agricultural education fairly general among the 
Hindu community to-day?-I think so. 

45,097. Sir Ganga liam: Has the agriculturist lost in regard to credit 
as compared with former yeMs; the bank will not advance money on the 
security of his land; is not that so?-Yes, that is so. 

45,098. So that I take it that the agriculturist is not any better off 
by reMon of the Land Alienation Act, and he has lost in credit?-The 
notified agricultural tribes have not only lost in credit, but they have 
proved to be very unadvancing and conservati3e agriculturists; they 
are not in a position to adopt scientific methods of agriculture. 

45099. lIlr. Oalvert: Are the capitalist classes going in for industries?
Ther'e are no other industries at present; agriculture is the only big 
industry in the Punjab. 

45100. Whv do not the capitalists take to industries?-The Government 
has passed a· num~r of legislative. measures for the protection and p.ro-' 
motion of agriculture, but there IS hardly any Act for the promotlOn 
of industries. 

45,101. Pro/esso!" Gangulee: But who has advanced agriculture in this 
Province ?-'fhe Government. 

45 102. Is it the capitalists or the agriculturistsP-If you compare the 
non-~otified tribes with the notified tribes, you will, in the majority of 
cases, find that lands in the occupa.tion of the capitalists of a non-notified 
tribe are much better cultivated. 

45,103. Sir Ganga Ram: Mr. Calvert asked you why non-agriculturists 
cannot buy land ftt the auctions; I 'never go to the auctions because it 

La,la Gulshan Rai. 
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is my experience that the land is sold in lots of one or two squares; if 
1 buy a lot of one or two squares and the next lot is bought by a notified 
agriculturist, I have no chance of expanding my estate; therefore I never 
care to go to the auctions. That is the reason why a capitalist can 
never buy a large piece of land at auction ?-Thnt is why I stated to 
Mr. Calvert that in open auction the non-notified tribes have not sufficient 
facilities for purchase. 

45,104. Sir Tkomal Middleton: I understand you to say that a member. 
of an agricultural tribe can only mortgage his land outside the group for 
a period not exceeding twenty years?-Yes. 

45,105. At the expiry of which period the debt, even if not repaid, is 
automatically extinguished?-Yes. 

45,106. I do not understand what you mean by that?-That is to say, 
a person who belongs to a notified tribe is permitted to mortgage his 
land for a period not exceeding tweny years; the mortgagee can get back 
his money within that period of twenty years; but if within that period the 
JIloney is not repaid and some part of the money remains unpaid, then 
the land must revert to the mortgagor and the debt is extinl!;uished. 

45,107. Does not the mortgagee take care that he gets back his money; 
what interest does he charge as a rule?_That depends upon the market. 

45,108. Mr. Barron: Are you not talking about mortgages with 
possession?-Yes, usufructuary mortgages. 

45,109. And the mortgagee has the use of that land for twenty yearsP-
Yes. • .. 

45,110. That is the way in which he gets back his money?-Yes. 
45,111. Sir Thomas Middleton: But what interest does he chargeP-Under 

this Act is only a. usufructuary mortgage for twenty years that is permitted. 
45,112. Mr. Barron: You are a ProfessorP-Yes. 
45,113. What subject do you professP-I teach history. and political 

philosophy. 
45,114. You have admitted that, owing to the operation of the Act, 

ihe agriculturists have redeemed a large amount of land formerly mortgaged 
to non-agriculturists?-Yes, I have admitted that. 

45,115. And they have also acquired by purchase land which was formerly 
going out of their hands?-Yes, they have done so. 

45,118. So that the Act has been effective?-Yes, the Act has been 
very effective. 

45,117. For the purpose for which is was intendedP-The Act.was intended 
for two purposes, first, to reduce indebtedness, aud secondly, to prevent 
the expropriation from land of peasant proprietors; in both these objects, 
it has failed. 

45,118. As between tribes?-Yes. 
45,119. You eaid just now, I think, that the value of land had gone 

up very much owing to the security and peace and order introduced 
by the British Government?-Yes. 

45,120. The agents who produced that peace and order are mostly the 
soldiers of the Army, are they not; in the last resort it is the Army on 
which the security and peace of the country depends, is it noH-There 
are soldiers belonging to the notified tribes as well as soldiers coming from 
England and Scotland. 

45,121. I am not speaking of any particular soldiera; it. is on the 
soldier that the peace and security of the country in the last resort 
depend?-Yes. 
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45,122. Then why do you call it a political move on the part of Govern
ment to protect the- tribes from which these soldiers come; is not that a 
sound piece of wisdom ?-My contention is that all the tribes notified 
under this Act are not soldiers; for instamce, one, the Syed, is a priestly 
caste. Arains Me never soldiers, yet they are both notified 'tribes. 

45,123. You said one of the reasons why the Government had passed 
this Act was in order to prevent expropriation of land owned by soldiers?
The soldiers have lost heavily. Take for example the Rajputs. 

45,124. What caste do you belong to yourselfP-I belong to a non
notified tribe; I am a Kayastha. 

45,125. Why do you describe it as a political move for the Government 
to try and protect the tribes from which soldiers comeP-I have called 
this a political move because the Act would have been an economic 
measure Or a measure in the interests of agriculture if it had reduced 
indebtedness, or, secondly, prevented expropriation of land, or had been 
in the interests of the scientific development of agriculture; it has done 
neither of these things. 

45,126. You are not answering my questionP-And it has tried to 
protect, though unsuocessfully, those people who are recruited into the 
Army; that is to say, only those tribes are notified who are either 
recruited for the Army or who have influence among those people who 
are recruited for the Army. 

45,127. Would it not have been very shortsighted on the part of the 
Government not to protect the people on whom we depend for the main
tenance of peace and ~ecurityP--But I refuse to accept the statement that 
they depended for peace and security upon those tribes that are notified, 
and I also refuse to accept the statement that these military tribes have 
actually been protected. 

45,128. Mr. Cal-vert: You may recollect that one of the alternatives to 
this Act was to raise the land revenue to a pitch which would take away the 
desire to acquire land; would you prefer to have that introducedP
No, Lwould not prefer that. 

(The witness withdrew.) 

The Commis~ion then adjournecl its public sittings till Tuesday, 
8th March, 1927. 

Lala Gulshan Bai. 
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Tuesday, March 8th, 1927. 

LAHORE. 

PRESENT: 
The MARQUESS 01/ LINLITHGOW, D.L. (Chairman). 

HENRY, STAVELEY LAWRENCE, Sir JAMES MACKENNA, KT., C.I.E., 
K.C.S.I., I.C.S. I.C.S. 
THOMAS MIDDLETON. K.B.E., 

C.B. 
Mr. H. CALVERT, C.I.E., I.C.S. 

Rai Bahadur Sir GANGA RAM, KT., 
C.I.E., M.V.O. 

Professor N. GANGULEE. 
MR. B. S. KAMAT. 

Mr. C. A. BARRON, C.S.I., C.I.E., C.V.O., I.C.S. t Co-opted Members. 
Mr. W. ROBERTS, B.Sc. ~ 

Mr. J. A. MADAN, I.C.S., t J . t St' 
Mr. F. W. H. SMITH, ~ om ecre aries. 

Mr. C. A. H. TOWNSEND, C.I.E., I.C.S., Commissioner, 
lullundur Division, Punjab, and late Director 

of Agriculture in that Province. 
Replies to the Questionnaire. 

QUESTION l.--REsEARcH.-(a) When Dir8Qtor of Agriculture, I felt very 
strongly that there was not and, I believe, still is not sufficient co-operation 
and mutual help between the Provinces on various problems of research. I 
mention one or two inlltances of this. The wheats that do well in the eastern 
or Ambala Division of this Province must also do well in the 
Meerut Division of the United Provinces, which adjoins it and vice verBa, 
Our people at Lyallpur are working out their own salvation in this matter, 
and the people at Cawnpore, the centre of agricultural research in the United 
Provinces, are doing the same, but I.do not think that the officers at Lyallpur 
and at Meerut have ever pooled their results. I also felt that the Imperial 
Department of Agriculture might be more helpful to us than it was. The 
Imperial Botanist, while I was Director of Agriculture, never once came to 
Lyallpur, and this although wheat is by far the most important crop in the 
Punjab, and he was probably the leadlDg wheat expert of India. I think, 
though my information is not up to date, that the admirable work of the 
Central Cotton Committee of Bombay will, if it goes on as at present, largely 
destroy the force of this criticism so far as cotton is concerned. There should 
be, I suggest, flVUtatis flVUtandiB, a Wheat Committee, a Sugarcane Com
mittee, &c., working on similar lines. I give yet another instance of lack of 
co-ordination. The spread of kallar is one of the problems of Punjab agricul
ture. It is also, I understand, a serious problem 1n puts of the United Pro
vinces and perhaps in other Provinces also. Surely those working at the 
problem in each Province should meet and compare their methods of attack
ing it, the results they have arrived rut and the like. 

(c) Until very recently, at any rate, fodder crops in the Punjab have not 
been investigated at all. It is quite time that attention was paid to them. 

QUESTION 2.-AGRIOULTURAL EDUOATION.-(viii) School farms and school 
plots are useful in this Province, but they should be multiplied enormously. 
I hope the Commission will find time to visit one or two of 'the vernacular 
middle schools that have small farms attached to them. I think it is very 
regrettable that economy some years ago caused the Government grant for 
such school farms to be reduced. As a result, school plots are in many cases 
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being substituted for them. The former are on a much smaller scale than 
the latter, and, though of some use, school farms are infinitely more so. 

(:I:) In this connection, I think it is lamentable that the vacations given in 
Government high schools and some other schools III the Punjab do not co· 
incide with the harvesting periods, when the farmers ,are most pressed for 
labour. In this Province, there are two busy seasons for the Punjab peasant. 
During them farmers always stand in need of assistance and largely enlist 
all available hands, lllcluding women and children, to help them:-

(1) The 15th of March to the end of May. In this period Tabi is 
harvested and the sowing of cotton, sugarcane and early fodders is COlli
menced. 

(2) The 15th of September to 15th of November. This is the period 
when the khan/ is harvested and Tabi is sown. 

So, to help the farmer, his son should get his vacation, if possible, during 
those seasons. The District, Board primary and vernacular middle schools, It 
is true, get vacation twice a year for three weeks in April and three weeks in 
October. This is satisfactory. Government high schools, however, have six 
weeks' summer vacation from the second. week of August to the 20th of 
September. The District Board high schools generally get the same. The 
District Board Anglo-vernacular middle schools generally get one month only 
in August. The Municipal prImary schools get about one month's summer 
vacation. This shows that in too many cases vacations do not coincide with 
the period when there is the greatest demand for labour. 

QUESTION 3.-DEMONSTRATION AND PROPAGANDA.-The demonstration farms 
in many Punjab districts are, I consider, useful. They are particularly useful 
as providing peasants with good seeds and setts in the sowing periods, and 
during my three years as Commissioner, Jullundur Division, a good deal of 
work done by these demonstration farms has come to my notice. They should 
be multiplied greatly. There should be at least one in every tehsil, and if in 
any one teh.~i.t there are tr8lCts of widely differing agricultural conditions 
there should be more. Further, I think that the Department of Agriculture 
should, in addition to the large demonstration farm, have a smaller farm, of 
which the size should be the average holding cultivated by one man in that 
district, a.nd should by actual experiments on it find out if the present mode 
of cultivation rotations, &c., followed in the district are the best possible or 
could be improved upon. 

QUESTION 4.-ADMINlSTBATION.-{b) Please see what I have already said in 
reply to Question No. 1 (a). The Military Grass Farms Department of the 
Government of India has acquired much useful knowledge. I think grea.tel· 
co-operation shollid exist between it and the Provincial Departments of Agri
culture than is, I believe, the case at present. 

(c) Many of the unmetalled or katcha roads of this Province are disgrace
ful,but the Communications Board is working at the problem and improving 
them. Every possible stimulus should be given to the Board to continue it.. 
work. 

QUESTION 5.-FINANOE.-(b) The Punjab Government has desired that 
tacca'lli should be made more accessible to cultivators, and I have been 
deputed to investigate the matter in the Province. I have not, however, 
yet started my investigation. 

QUESTION 6.-AGRICULTURAL INDEBTED!<ESS.-(C) The Punjab Land Aliena
tion Act is extremely popular with the agriculturists of the ~rovince. In' 
Bissar, a poor district, in which I served for many years, I think that, had 
the Act not existed, most of the agnculturalland would have long ago passed 
into the possession of non..a,griculturists. 

QUESTION 7.-FBAGMENTATION Oll HOLDINGs.-The Co-operative ~epartrnel~t 
has done admirable work in this Division in consolIdating holdmgs. It IS 

lIfl·. C. A. H. Townsend. 
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extremely popular, and I personally regard it as the most valuable work done 
by the Co-<>perative Department. I hope the Commisliion will see some of t,he 
work on the spot. 

QUESTION 8.-IRBIGATIoN.-(a) Water is the limiting factor in agriculture 
in those parts of the Province to which canal irrigation has not extended save 
in the sub-montane tracts where the rainfall is heavy and fairly reliable. So 
every possible encouragement should be given to the Department of Agricul
ture in investigating well irrigation. In, however, the Jullundur and 
Hoshiarpur districts in my Division, water level in wells ha.s fallen consider
ably in the last thirty years. The reason for this it is impossible to ascertain 
definitely, but Mr. Wilsdon, who works under the Irrigation Department, is 
of the distinct opinion that it is due to an excessive number of wells being 
Bunk. Incidentally I note that I consider it, quite wrong that Mr. Wiisdon 
should work under the Irrigation Department. He should work at Lyallpur 
in the closest co-operation with the Department of Agriculture. On this 
matter, I feel very strongly. 

QUIII8TION 13.~op PBOTECTION.-Insects and rates do enormous damage to 
many Punjab crops. In some sandy parts of the Jullundur district, I have 

. noticed that rats frequently devour much of the young wheat. The Entomo
logical section of the Department of Agriculture is working at the problem. 
They, should be given all possible encouragement. 

QUESTION 15.-VETEBlNABy.-(a) The Civil Veterinary Department should 
be under the Director of Agriculture, but the head of the Civil Veterinary 
Department should have a free hand, assuming him to be a competent man. 

(b) Veterinary dispensaries are partly under the control of Government 
and partly under the control of District Boards. They are very popular in 
the Punjab, and are being increased as finances allow. But the hilly parts 
of the Province such as Kangra, where communications are difficult and the 
cattle, as a rule, poor, should get more attention in this matter than they 
get at present. 

QUESTION 17.-AGBICULTUBAL INDUSTBJES.-(C) Bee-keeping and poultry
rearing are not popular wit,h the average Punjab pea.sant, because he despiseli 
these llldustries. 

QUESTION IS.-AGBJCULTURAL LABouB.-ln the Punjab, in good years there 
is an influx af labourers from Rajputana to help in cutting the wheat crop 
in the ca.nal colonies. No special measure to a.ttrsct agricultural labour is 
necessary. 

QUESTION 19.-FoBEs·rs:-1 am strongly of opinion from a recent tour J 
made in Kangra., a hilly district, that grazing facilities are at present 
granted to the fullest extent compatible with the proper preservation of 
forest areas. Indeed, in many cases, I think, they have been granted to 
excess. 

QUESTION 20.-l\fARKl!TING.-(d) About ten years ago, we arra.nged that the 
prices of cotton at Bombay should be posted in the principal markets of the 
canal colonies. The experiment was, I know, very successful when started in 
enabhng the cultivator to get better prices for his produce. What, however, 
has been the fate of the experiment recently I do not know. 

QUI!ISTION 26.--STATISTICS. I feel very strongly that the recommendatiolltl 
of the recent Statistical Committee appointed by the Government of India 
are futile and impossible. During the war I was intimately concerned with 
the crop production, particularly of wheat, in the Punjab. I consider that 
it ie qnite impossible to give effect to the' recommendations of the Committee, 
and that ~ny attempt to do so would be not only useless but harmful. 
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Oral Evidence. 

45,129. The Ohairma'",: Mr. Townsend, you are at present Commissioner 
of the Jullundur DivisionP-Yes. 

45,130. And at one time you were Director of Agriculture in the Punjab P 
-Yes. 

45,131. For how long were you Director of AgricultureP-On and off for 
about seven years. I held other appointments during the War and after 
the War I reverted to the same post. 

45,132. You have seen these matters from more than one angle of view. 
What do you think about the general question of appointing members of 
your Service to the Directorship of Agriculture as compared with the 
obvious alternativeP-It depends on the men. If you have a thoroughly 
good member of the Agricultural Service, a man with good executive and 

. administrative ability, I should be inclined to put him in; on the other 
hand there is no doubt that some members of the Agricultural Service, 
at any rate, prefer to have a member of the Civil Service as their Director 
rather than one of their own people. 

45,133. In other words, if you ·have a man with sound executive and 
administrative ability in the Agricultural Service, by all means let him 
be appointed, but if you cannot get such a. man, then you must go outside 
that service; is tha.t your pointP-Yes. 

45,134. It has been suggested in certain quarters that the Agricultural 
Department in the earlier stages of its development and work has paid 
a great deal of attention to the canal colonies in the irrigated areas in 
general, and too little attention to the dry areas. Would you like to say 
anything about thatP-'Dhere is truth in the criticism so far as the Punjab 
is concerned, and the rea.son is more or less obvious. In our canal colonies, 
centred at Lyallpur, we have, generally speaking, much more go-ahead 
and energetic agricultural people to deal with than in the barani tracts, 
and improvement of crops was in them easier than in the latter. There is 
more "commercial agriculture," if I might use the expression, pra.ctised 
on a large scale in the canal colonies than in the bara1l,i tra.cts; further, 
large firms exporting wheat and cotton have generally branches in them, 
&nil it is more easy to get into touch with them to find out what actually 
is wanted. 

45,135. The Commission has also been told that although the suggestion 
to which I have referred is well founded, it does not mea.n that the policy 
of the department or Government was at fault, because it was necessary 
in the earlier stages to justify the creation of the Agricultural Department 
and to popularise agricultural research; the results were much more easily 
and readily obtained in the canal areas, and on the whole it was desirable 
that public interest in the canal areas should receive attentionP-Yes. 

45,136. Is it your view that the time has now come when the specific 
problems of dry cultivation should receive more a.ttentionP-I think this 
is already being done. 

45137. I observe that you take the view that the Civil Veterinary 
Dep~tment shauld be under the Director of Agricultu.re, but you are for 
the immediate head of the Ci,il Veterinary Department having a free 
hand, subject to the general control oi the Dirl'ctor of AgricultureP
Yes. 

45,138. You know the contrary view is very strongly held by some 
personsP-My own view is that agriculture in the P~njab is.very intimat.ely 
connected with the cattle industry from every pomt of VIew; and. usmg 
the term agriculture in its very widest sense, I do not see how the Dlrect~r 
of Agriculture is going to do his work unless the cattle depar,tment 18 
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under him. As I say, the head of the Veterinary Department should be 
given a free hand, but the Director of Agriculture should control the 
genera.! principles on which he runs his department; 

45,139. Do you wish to add anything more to that which is already con
tained in your printed noteP-No, nothing in particular. 

45,140. I judge from your experience that there has been a want'of touch 
between Province and Province in the matter of research and research 
results P-Yes. 

45,141. Have you any suggestions as to how that touch might be securedP 
-To give an illustration, I might mention the case of the Imperial Wheat 
Expert who for some reason or other best known to himself never went 
to Lyallpur where we had an officer working on wheats. I think that 
such an officer in his or a similar position should, in order to co-ordinate 
the work a.nd to pool the results of research, go round the country and 
discuss matters with looal officers who are tackling the same particular 
problems and pool the results thus obtained. 

45,142. Sir James MacKenna: That argument, I take it, does not apply 
to other members of the Imperial Department?-Not to the same extent. 

45,143. The Chairman: On page 666 of your note, you suggeSt that there 
might be more touch between the authorities in charge of the Grass Farms 
Department of the Government of India a.nd the Provincial Departments 
of Agriculture. Are you thinking of any purpose to be achieved by that 
touchP-No, I wrote this from my experience as Director of Agriculture. 
I used to consult the officers in charge of the Military Grass farms 
frequently, and I found that their experience was of much value to us, 
flspecially with regard to fodder crops; but whether that practice has 
continued or not I do not know. 

45,144. Sir Henry Lawrence: Were the results of any investigations 
carried out ever reported to youP-No, they were just in the nature of 
general conversations whicth I used to have with these officers; An officer 
in charge of the Military Grass Farm at Ferozepore spoke tG me about 
some experiments he had been making in well irrigation for tube wells. 
I wrote to the Agricultural Engineer suggesting that he might get into 
touch with that officer, as I thought the latter's experience might be 
useful to him; but whether he did anything in the matter I do not know. 

45,145. Are the results obtained by the Military Grass Farms Depart
ment not accessible to the Civil DeparlmentP-'.Dhey never came my way 
when I was Director of Agriculture; the position might possibly be 
different now, but I am not SUTe. 

45,146. The Chairman: I see also, frGm page 666 of your note, that you 
have been deputed to investigate the problem of making taccavi loans more 
accessible to cultivators, and you have not yet started work in that direc
tion .. What are the terms of your instructionsP-The matter is extremely 
indefinite 80 far. The Minister for Revenue desired, I understand, that 
taccavi should be made availa.ble in larger quantities to the agriculturist 
with less official red-tape tha.n obtains at present, and required me to 
consider how this object oould best be attained. I might say that only 
two or three days ago I made some inquiries on a matter in a tehsi! 
(sub-collectorate) that I was inspecting. I found two gentlemen putting 
down tube wells; each of them had obtained an advance of Rs.10,OOO for 
the purpose from Government about three months ago. I questioned the 
local tehsildar, and he told me that whatever money was wanted for such 
purposes was 'readily forthcoming; and that is also my own experience 
as Commissioner; if I want any money for the purpose, I always get it 
from the Financial Commissioner without trouble. 

45,147. Sir Ganga Ram: For how many tube wells did th068 gentlemen 
receive Its.10,OOO eachP-I do not know. 
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45,148. The Chairman: On page 667, you talk about agricultural industries 
and you say that bee-keeping and poultry-rearing are not popular with the 
average Punjab peasant,. because he despises these industries. Would you 
regaord it as an important contribution towards the economic advancement 
of the very small cultivator if he could be persuaded to take up some of 
these industries P-It would certainly help; for instance sericulture would 
help the residents in sub-montane tracts. When I said the average Punjab 
peasant I was particularly thinking of the Rajput whose contempt for 
things like poultry-keeping knows no bounds; one Rajput told me he would 
orather be dead than keep poultry; ploughing he did not despise. 

45,149. Mr. Calvert: Is it not a fact that the Rajput also despises 
ploughingP-Not to any great extent; he considers the best thing is service 
in the Army and the next best to that he considers is agriculture. 

45,150. The Chainnan: I do not quite understand the implication of 
your words on page 667. You say: .. I feel very strongly tliat the recom
mendations of the orecent Statistical Committee appointed by the Govern
ment of India are futile and impossible." In what direction do you con
sider these recommendations futile and impossibleP-I have read the report 
of the Committee in detail; the majority report recommends that there 
should be a census of production of all kinds throughout India. I gave 
evidence before that Committee and they quoted me in their Report. 
During the War I was intimately connected with the question of the pro
duction of wheat in the Punjab: and I found it was an extremely difficult 
problem. We took every possible method which suggested itself to find 
out how much wheat we produced. Finally, I adopted a plan of consulting 
officers of the Agricultural Department, Deputy-Commissioners and important 
cultivators as to what they estimated the wheat crop to be in their 
particular areas each haorvest; and we made many crop I.lutting experiments. 
Having considered the results of all these lines of investigation, I framed the 
best possible estimate I could of the total outturn of wheat in the Province 
and went to Karachi, where I checked my estimate with those of the big 
wheat exporting firms. Not infrequently I changed my estimates as a 
result of my interviews with them. But I consider that the sort of census 
of production which has been recommended by the majority report of the 
Committee is entirely absurd. If the Government of India were to embark 
on this policy, they would have to spend a very enormous amount of money, 
and it would be quite useless. 

45,151. Sir Henry Lawrence: Which Committee is thisP-The Economic 
Inquiry Committee. 

45,152. Mr. Oalvert: That was a reoommendation made in the majority 
report of that CommitteeP-Yes. 

45,153. The Ohairman: What you say does not refer to the reservations 
of the Minority ReportP-No. . 

45,154. Are you in favouor of crop cutting experimentsP-Yes; I think 
that many more of them should be made than is the case at present. 

45,155. With regard to the question of taccavi loans, may I know whether 
in the course of your investigations you are going to take into consideration 
the problem of the co-operative credit society in its relation to taccavi 
loansP-Yes; I had a long conversation on the subject with an official of 
the Co-operative Depaortment at Jullundur the other day; he said that 
the money to be distributed should be· given to his Department: I said 
that I reserved my opinion. 

45,156. Sir Jamll8 MacKenna: I should like to know what impression 
you formed of Pusa. during the seven years that you were Director of 
AgricultureP-It was not of very much use to us; it was too fnor away. 
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.All a ma.tter of fact, I do not know that it could have been of much use 
te us. 

45,157. What is your view about central research as apart from pro
vincial research? Do you think there are any problems of the Punjab 
which should be' tackled by a Central Research Institute run by the ~vern
ment of India?-Yes. For instance, the problem of kaflar might well be 
a central research subject. 

45,158. In other words, c~rtain general problems you consider should be 
centrally attackedP-Yes. 

45,159. What about my friend Mr. Wilsdonr Where would you put 
him? Would you put him at Lyallpm-?-I would put him at Lyallpur 
where there are laboratories, not so much for Mr. Wilsdon's sake" but for 
the sake of the Agricultural College and other people working there. 

45,160. With regard to the question of placing the Civil Veterinlliry 
Department under the Director of Agriculture, have you ever looked at the 
matter from the point of view of the professional pride of the Veterinary 
DepartmentP-Yes, the point wa.s forcibly impressed on me by officers of 
the Veterinary Service when I wa.s Director of Agriculture. 

45,161. Do you not think that in this Province, where you have a 
Development Commissioner to co-ordinate all these branches, you might, 
having due regard to the professional pride of the Veterinary Depart
ment, place this department under the Development Commissionerr-Per
son ally I am of opinion that agriculture is a. very comprehensive subject 
and has a most intimate connection with veterinary work, and therefore it 
should have the Veterinary Department under it. 

45,162. Why not also have the Co.operative Department under Agricul
tureP-No, because that includes many other things than agriculture. 

45,163. Profe8sor Gangulee: You say on the first page of your note that 
you do not think that the officers at Lyallpur and at Meerut have ever 
pooled their results in connection with their research on wheat. Could 
you tell us what were the rea80usP-The officers were working at some 
distance f~'om each other (say 24 hours' rail journey) and independently of 
each other. They never met a.nd compared difficulties and results. I think 
they might well have done so. Pusa and ,the officers of the Imperial 
Department were a long way off; but I 'see no reason why the officers of 
the Punjab and the United Provinces Agricultural Departments should 
not have met at intervals to compare Il'esults and the like'. 

One, of course, understands the diffioulties which the provincial research 
workers might have in coming in contact with Pusa itself, but the point 
here is why could not the Punjab ~vernment and the research officials 
co-operate with the United Provinces people. 

45,164. What were the difficultiesi'-It wa.s never even sil!~gested by the 
~vernment of India or Ithe Punjab ~vernment that they should meet. 
Perhaps I was myself to some extent to blame in the matter for not suggest
ing it to them. 

45,165. Wha.t do ~ou think of the standard ad' agricultural educa.t.ion given 
at Lyallpur P-I think it is fairly good; I .ha.ve been to Cawnpore and Nagpur, 
and I have seen some agricult,nrsl colleges in England and Ireland; I think 
for an Indian college Lyallpur is pretty good; but it is not nearly IIl.S good as 
an English agricultural college. 

45,166. I think they .admit mllitriculatio·n students now, do they notP-I 
have been out of touch with the department for three years; I tihink so, but I 
am not sure. 

45.167. Would you like to have intermediate science students admittedP 
Thlllt would sa.ve one year.-I think they will have rto do something like that; 
I should like to consider the idea; it seems to be good. 
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4.5,168. You asttach a great deal of importance, I see, to sohool f,arms; 
what sort of area w.ould you like to havQ attached to the ordinary soooois P 
What would 'be the economic uIllitP-I was yesterday investigating what is 
tihe average size of holding which is cultbivated by a self-cultivlllting pro
prietor in the Jullundur Division. It works 'Out a.t about five acres in the 
Jullundur district, which ~s much less than in the Province 88 a whole, 
where it runs to two 'Or three times tihlat a.rea. I should like, therefore, to 
have five acres in each school farm in the Jullundur district. In other 
districts, the conditions vary; in Kangra, where the holdings are much 
smaller, you would have to be content with one acre. 

4.5,169. Do you think the school teaohers are, liS a rule, capable of managing 
these farms?-The <teachers in charge of these farms have been at the Agri~ 
cultural Clollege a.t Lyallpur for ODe year. Some of them a.re successful and 
some .are not; much depends 011 the personality of the teacher; but they do 
a. certain amount of good. Recently the Department of Education has con
siderably cut down the amourut. of money to be spent on ea.ob. of these farms. 
Government said that they should be of three acres each, and that the land 
should be bought for Rs.360 per oore. I wrot(\ at once to Government and 
said: "You cannot get am acre of land for Rs.350 in most of my Division; it 
is absurd." 

4.5,170. Would you like to see more demonstmtion farms' or would you like 
to develop tihe !idea of carrying on demonstrllltion on the cultivators' own 
land P-There is not a great deal of difference between the two if you analyse 
them. But if you can get cultivators who are willing to OIHlperate whole
heartedly with the departmen.t and will adopt its suggestions, I think 
demonstrat.ions carried out by the department on the lands of sU!lh culti
vatorsare in mlliny ways prefel1able to those carried out on demonstration 
fa11ms; one good reason is thast you can move them abo'lt from ''Iillage to 
village; you a.re not tied ;to one place as jg a demonstration mrm. They are 
·also much cheaper. But demonstration farms have advantages of their own. 
For one thing, work can be carried on on them for a series of years. 

45,171. Do you think legislative measures are necessary with regard to 
consolidation of holdings or do you think the voluntary method through the 
Co-operative Department will achieve the desired objeot P-I think it would 
be very unwise to resort to legislation for this purpose at present; the co
operative movement is now doing very excellent work in the Jullundur 
District in the matter lailld has achieved very great successes in many cases. 
In some cases, they are not successful owing to obstinacy and recalci
trance of certain men. I think it would be a mistake to have legislation on 
the matter until public opinion on the a.dvantages of consolidation is more 
awake. 

4.5,172. At the present time, veterinary dispensaries &.l·e partly under the 
control of Government and partly under the control of District Boards; do 
you think this arrangement is swtisfactoryP--It is not ideal but it works, as 
many things do in India; Government pays the Veterinary Assistant and 
gives large grants to the District Boards. Our veterinary dispensarie':l are 
extremely popular; we have been steadily increasing them; there is a great 
demand for them in many p&.l-ts of the Division. 

45,173. You have known this Province for about twenty years or moreP
Yes; I know some parts of it much better than others. 

45,174. Do you tlhink the standard of living has in any way changedP-I 
think it has risen oonsiderably; coolies who years ago never ate wheat, ea.t 
wheat now. I have no doubt it ha.s risen; coolies used to eat millets and now 
tihey east wheat, which is a IDlJUch better food. It is quite true that prioes have 
risen, but wages have risen much more. 

45,175. On the whole there has been a great deal of improvementP-I 
think 50, undoubtedly j I thimk any fair-minded man would have to say ~o. 
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45,176. M,·. Calve1·t: WO'Illd you venture any. OplnlOn as to the eoollomic 
value to Juliundur Distriot" of emigraotion abroad P-lf I had known YO'u 
were going to ask me that, I should have investigated it. Ali I can now say 
is that emigration abroad is of ver~· great value to the district. An enorIIWUS 
an,ount of money which is remitted to people in Jullundur from abroaod .is 
America and Brazil and indeed all parts of the worl.l. I discuse.ed the 
maItter with the Agent of the looal Bank at Juliuuliur; he told me the 
amount of money which is remitted to peOple in Jullundur from abroad i9 
astonishing. 

45,177. Bir Ganga Ram: M05tly pen~ions?-No, lIot so much pensions; 
friende and relations send the money. Many of the Jullundur people have 
friends a.nd relations in foreign countries, especially on the Pacific coast of 
the United StoItes, who transmit thl"lsands of rupees to their fathers and 
brothers in their home district. 

45,178. 1I1r. Calvert: It is a valuable palliative in the Jullundur district? 
-Very much so. 

45,179. Do you recollect hearing any complaint from "il1ages bordering on 
Indian States as to wild animals coming in au. I doing harm?--8llch COlJl
plaints have Dot come to my notice. You do Dot ask me the question, but 
I have received grave complaints in regard to Indian States as to protection 
against diBeases of animals, especially in Kangra, one half of which district 
is surrounded by hill States which do not inoculate animals at all against 
rinderpest and similar diseases. 1 have written to the lfinancial Com
missioner asking him to try and apply pressure in the matter on these States. 

45,180. The average cultivator's holding in Kangra as just worked out 
by me is 1·7 acres per cultivator. Do you think much can be done for 
a man with a small holding like that living by agriculture alone ?-I think 
it is an exceedingly difficult problem. The Kangra district is the poorest 
in my division; I have every sympathy with the people there; they did 
magnificently in the War; they are extremely poor and perhaps their 
land revenue assessment is a little higher than that of the people in the 
plains; but how to help them is extremely difficult. I have got a note 
from the Deputy Commissioner as to how the Agricultural Department 
can help them; his Revenue Assistant says that nothing can be done 
for them by the department unless everything is given free I They are 
very conservative, extremely religious and superstitious and they offer the 
most difficult problem in my Division; it is quite different from anything 
in the plains. 

45,181. It has been said to us that in Kangra, owing to the facilities 
of obtaining wood fuel, cow-dung is not burnt as a fuel as much as in 
the plains districts; would you agree with that ?-I have not particularly 
investigated the point, but I.should certainly think there is some truth 
in it; wood fuel is obtainable with much greater ease in Kangra than 
in plains districts. 

45,182. The evidence that was actually given on this subject was very 
contradictory; some people say that the cultivators use cow-dung 8S 

fuel because they cannot get wood fuel, while others say that, when the 
Forest Department provides wood fuel they will not use it but still go 
on using cow-dung. I was wondering how far the use of cow-dung as a 
fuel· is due to the lack of wood fuel ?-I think if there was limitless 
wood fuel available, people would prefer cow-dung for cooking many 
things, because it smoulders and keeps things simmering, which is what 
they want. Indian witnesses can tell you about this better than I can. 
As to Kangra, I think there is no doubt that wood fuel is. much mOle 
easily available there than in the plains, but nevertheless they also use 
a lot of cow-dung fuel. 

62160 y 



674 

45,183. Mr. Kamat: On page 666 of your note, you refer to the Punjab 
Land Alienation Act which you say is extremely popular with the agri
culturists of this Province. This is a question which has some be.!.ring 
on other Provinces and I want to see how far the Land Alienation Ad 
has benefited this Province. If it is popular with the agriculturist, is there 
any section of the people with whom it is unpopular P-There is. 

45,184. Has this Act really served its purpose in the sense of keeping 
the moneylender class down or is the moneylender class growing in spite 
of the Act ?-I do not think the object of the Act was to keep the money
lender class down; that class performs many useful function~. The object 
of the Act was to prevent the moneylender from exprorriat:'.l~ the heredi
tary agriculturist of the Punjab and in that object it has bt!en very larf,ely 
successful. 

45,185. On page 194 of the Memorandum presented to us by the Punjab 
Government, we are told, with reference to an investigation of indebted
ness in Villages, that agriculturist moneylen,ll'l·s have risE'n in number 
during the last twenty years or since the passing of the Punjab Land Aliena
tion Act, approximately from 11 to 102, while even non-agriculturists money
lenders have risen in the same time fruiol 2C to 4H-I have not ~n 
the memorandum. 

45,186. You may take it that, this being a Government lllcmorandum, 
it must be correctP-Undoubtedly. 

45,187. If it is correct, I want y<>u 1;) . explain the~e figures and to 
explain how, in spite of the passing of this Act, during the last twenty 
years or so agriculturist moneylenders have increased from 11 to 102 ?-They 
have certainly received an impetus since the Act was introduced. 

45,188. But still you say the Act has served its purposef-It has not 
served the whole of the purpose for which it was started, but that it 
has been very successful on the whole I maintained and stilt maintain, 
and I adhere to my view that it is extremely popular with the agricul
turists of the Province. 

45,189. That is one section of the peopleP-I say tbe agriculturists; 
you can interpret it as you like. I was many years in Hissar where 
most of the agriculturists, who are Hindus, are very enthusiastically in 
favour of the Act; they did not look forward with the least pleasure to 
any change of it. 

45,190. Is it a provision of this Act that land c,an be transferred only 
within each district, that is to say, from one man in the district to another 
man in the same district P-A non-agriculturist may sell land to anybody 
he likes and an agriculturist may sell land to an agriculturist wherever he 
likes, whether in his district or outside it. I am speaking from memory. 
An agriculturist in Lahore can sell his land to an agriculturist in Jullundur 
if he likes. 

45,191. Mr. Calvert: They must be in the same group ?-I have not got 
the Act with me. 

45,192. Professor Gallgulee: It is confined to the same districtP-Yes. I 
find that is so. 

45,193. Mr. Kamat: Does not that strike you as a. strange provision 
of an Act in the interests of agriculture? Let us take a case in England: 
A retired Professor of Oxford, for instance, wants to do in his retiremeut 
a little farming and wants to buy a piece of farming land in Devonshire; 
you prevent him from getting it in Devonshire and drive him to Scotland. 
How would that strike you P-In the first place, I do not think the parallel 
is complete; Devonshire is not in the Punjab; our cond~tions I!'re entire~y 
different. If the Act was really a burden on the agriculturists of thl6 
Province, they would have asked to be allowed to sell their land to 
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agriculturists of other districts. They have not, generally speaking, done 
so. At present, as Mr. Calvert reminds me, they are only allowed to sell 
to agriculturists in the same group, that is to say, to people who belong 
to their own district. . 

45,194. Since the passing of this Act, a number of new factors have 
arisen in this Provi.nce, for instance, the establishment of the Agricultural 
College turning out agriculturists, the establishment of canal colonies; 
all these things have taken place, and do you think the time has come 
to re-examine this question at the present momenU-No, not at present; 
I can give you reasons for my opinion if you desire it. It is that, at 
present, the Hindu-Mahommedan question is very much with us; communal 
feeling is very bitter in this Province at present, and I therefore think 
that it would be most undesirable to raise this matter at present. 

45,195. Mr .. Darling, who came before us, was of opinion that the 
question should be examined to some extent; would YOJl agree with that?
I think that it would be most undesirable to raise this matter at present. 

45,196. I will illustrate what I mean by an example: supposing there 
were two persons living in an urban area. both practising at the Bar; 
supposing one is classified as a man belonging to an agricultural tribe 
because his ancestors carried on agriculture, while the other is not; one 
can go and grab ten or twenty thoJIsand acres of land though he is living 
in Lahore, while the other cannot; do not you think that is an anomaly?
You say one man can grab land; I would not let either grab. 

45,197. Instead of the word "grab" I would say" take land," merely 
on the ground that his ancestors did agricultural work?_Your second 
man can often buy land frOni some other non-agriculturist who desires 
to sell, and he can, not infrequently, find an agriculturist who is very 
indebted and wants to sell. In such cases, the sanction of the Commissioner 
has to be obtained for the alienation. At Jullundur, I receive, I should 
think, one recommendation per day from one or other of the five Deputy 
Commissioners in my division for permission to sell land belonging to 
agriculturists to non-agriculturists. If the Deputy Commissioner recom
mends such sale, I almost always agree. I mention that point 86 showing 
that the non-agriculturist is not absolutely debarred from buying agri
cultural land. 

45,198. But he has to depend on the recommendation of the Deputy 
CommiSl!ioner?-I usually follow that recommendation, and always attach 
great weight to it. 

45,199. Supposing a man goes to America, learns horticulture there and 
wants to help horticulture here by improved methods, he will have to depend 
by law upon the good will of the Deputy CommissionerP-The only Punjabl 
I know who has been to America and learnt horticulture there is Sardar 
Hardit Singh. Government has given him every facility; they have 
appointed him Fruit Specialist. 

45,200. Mr. Roberts: In the yeat 1899-1900, we had a very severe famine 
in six districts in the South-East of the Province: Bissar, Gurgaon, Rohtak, 
Karnal, Ambala and Delhi, when a million and a quarter cattle died. Has 
anything been done to your knowledge in the way of increasing irrigation 
in that tractP-I was in Hissar for nine years in various capacities. 
Irrigation is slowly increasing there, but I left the district eleven years ago. 
I understand, however, that when one of the big projects for damming the 
Sutlej comes into being there will be more irrigation in that tract. We had 
at one time a big project for bringing Ganges water across the Jumna; it 
was known as the Sarda project. 

45,201. I think that has been abandonedP-Yes; but certainly the more 
canal irrigation they can bring into that tract, the- better. 
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45,202. As far as you know, no big scheme has been carried outP-That 
i. correct, but som.e big scheme may be under consideration for the future. 

45,203. There is no "reason why a similar famine should not occurP-l 
hesitate to say that, because in the last fifteen years the system of carry
ing fodder by rail has been very largely extended in this Province. 

45,204. It would be easily metP-At any rate, to a large extent. If a 
Deputy Commissioner sees that fodder is very short in his district, he applies 
for fodder concessions and is allowed to get the fodder his people require 
carried from various places where it is plentiful at half rates so far as 
carriage by rail is concerned. That practice has been largely extended in 
the last few years. 

45,205. That would be a mitigationP-Yes. Cattle would undoubtedly die, 
hut it would be a help. 

45,206. "Would you be in favour of the establishment of a large-scale 
fodder reserve, if it could be done, in some systematic wayP-Undoubtedly, 
if it could ,be done. It would be an admirable thing, but it would not be 
easy to work out. 

45,207. You are probably aware that the Bhakra Dam project is meant 
almost entirely for these tracts ?--80 I have heard. 

45,208. I understand that the water rates which would have to be charged 
are higher than are allowed by the rules, and that that is what is keeping 
the project back. From the point of view of providing for this large area, 
do you think it would be a good thing to waive the question of rates?
Certainly. Speaking generally, unless the difference in money is very large, 
I think it ought to be done. 

45,209. With regard to the relation between the Irrigation Department 
and agriculture, I think some proposal was made in your time for an 
experimental stationP-Yes. 

45,210. A station was to be established for studying the problems involved? 
-Yes. 

45,211. You were strongly in favour of that?-Yes. 
45,212. You think something should be doneP-I have been out of touch 

with the Agricultural Department work for the last three years, but from 
what I knew at the time, I should certainly think so. 

45,213. I think you would agree that consolidation of holdings is the 
main agricultural improvement that we need in certain tracts P-It is 
undoubtedly extremely important. Perhaps, speaking generally, our first 
need is the provision of water in those parts of the Punjab which have not 
got irrigation, whether from wells or cana.ls, but after that, I should put 
consolidation of holdings, though not in all parts of the Province. 

45,214. Only in certain parts?-Yes, the centre of the Province. 
45,215. Sir Hem'Y Lawrence: You have seen the development of agricul

ture on the canal colonies for some years ?-On and off. 
45,216. By what method have colonists who were not previously agricul

turists been taught to cultivate their land?-I have not given the matter 
very dose study, but I take it they imitated the people who were there 
before. Most of the colonists had been agriculturists before, and those who 
had not been so, generally gave their land, as they do now, on rent to 
agriculturists. 

45,217. A considerable section of the colonists were pastoral people before? 
-Yes. 

45,218. They did not know how to use a ploughP-I think they could, 
roughly, and they have gone on learning since then. 
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4?,2~9. Has any method of instr~ction been adopted by Government for 
theIr ImprovementP Has any specIfic plan been triedP-None that I can 
remember. There were Agricultural Assistants at work in the Lyallpur 
district and they doubtless gave these people attention, but no special 
Agricultural Assistant was appointed for these people. 

45,220. Do you think more rapid improvement might ,be made in the 
agriculture of these less-educated people 'by Government efforlP-It must 
be remembered they are generally very backward educationally and very 
averse to adopting suggestions, but the experiment might be tried of 
appointing a special Agricultural Assistant to work among them. He would 
have to be carefully selected and would have to be a Mahommedan, because 
these people are principally Mahommedans. It would be a fatal mistake to 
send a Sikh Agricultural A!'Sistant to work amongst Mahommedans, or vice 
versa. 

45,221. You would have peripatetic demonstratorsP-Yes. Already the 
Agricultural Assistant engaged on district work is a peripatetic 
demonstrator. 

45,222. You would multiply such men and give them special instructions to 
devote attention to people who were not experienced'i'n cultivationP-That is 
on the assumption that their lack of experience is very marked. I am 
afraid I did not pay attention to these people when I was Director of 
Agriculture, but if they are particularly backward in any tract it might 
be well to pay attention to them. 

45,223. By the new Sutlej Barrage project, irrigation is being taken to 
areas which have not had perennial irrigation beforeP-Yes. 

45,224. Is there any scheme now in view for teaching the cultivators in 
those areas how best to make use of perennial irrigationP-1 cannot tell 
you. One canal that takes off from Ferozepore will irrigate part of the 
Ferozepore district, 'but that is at present irrigated 'by what we call the 
Grey canals, and that is the only part of my division affected by the 
Bcheme. 

45,225. While you were Director, no scheme for, teaching perennial irriga
tion-agriculture in advance of the Sutlej system of canals was adoptedP 
-No. 

45,226. Do you think it would be desirable that in the case of any new 
schemes this should be done P-The proposal merits careful investigation. 
Prima lacie, it seems a good idea, but I would like time to consider it 
before giving a definite opinion. 

45,227. How are you going to teach perennial irrigation in an area which 
has not got perennial irrigation a.lready P-Do you mean, teach them how 
to use the water economically? 

45,228. Yes, how to make the best use of itP-The people will find out 
for themselves by a system of, trial and error. 

45,229. Can it be done in advance of the schemeP-You cannot teach them 
how to use water unless you have the water, and y01.l will not ~et the watel' 
until you get the scheme. 

45,230. Have you any places where there is perennial water which can be 
utilised for this purpose in these areas P-N one that are not a l?ng way 
off. It would mean taking these people from fifty to a hund~ miles, and 
it would be extremely difficult to get them to go such a dIstance. The 
Grey canals are not perennial. 

45,231. Is there any irrigation now taken from the Sutlej rivet direct?
~ery little, because, as a rule, the banks of th~ ~iver a,~e very sandy, and 
It is only in rare cases that the actual water adJOlUS cultavated land. 
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45,232. It has a shifting bedP-Very much so. 
45,233. And there are no places where it runs between },fl"manent banks? 

-Except in the hills, not in my divl~ion. 

45,234. With regard to irrigation experiments, Mr. Roberts, to wllOm you 
referred, put up some scheme. Can you tell us what. the chanlcter of teat 
scheme was P-There was a large area at Roda Koru, BOme miles from 
Lyallpur, and the Irrigation Department and Mr. R·,berts w~re "ery 
anxious that this area should be taken up and a special officer appointed 
from the Imperial Agricultural Service who would st>ldy this 'Iuestion of 
the most economical use of water from every aspect, from the point of 
view of the Irrigation Department, from the point of view of Ihe s~ ... T;cul
turist and from the point of view of the physicist. He was to work in 
close ~peration with the Irrigation Departmellt. However, lIooney was 
the difficulty (the War was on), and what has happened to the scheme I 
do not know. Water is, generally speaking, our limiting factor in the 
Punjab. We have these very large canals, but no canal colonist is as 30 

rule satisfied with the amount of water he gets. We are also getting to 
t.he end of our possibilities so far as big canals schemes from rivers are 
concerned, and much more attention will have to be paid in the future than 
was paid in the past to making the right use of such water as we hav(. 
at present. I am, therefore, entirely in favour of having a big research 
station to deal with this matter, such as that which MT. Rohf'rt~ mentioned. 
It is most important, and it is regrtlttable it has bile!; neglected. 

45,235. So far' as you know' it has not been estahlished yet P-N ot so far 
as I know. 

45,236. Could you let us have a Cf,py of the scheme whicll was put up 
for the working of this institution P-It is in the office of the Director of 
Agriculture. 

41>,237. Sil' Ganga Ram: You are having considerable difficulty with your 
water-supply from wells in the Jullundur districtP-The water-level has 
fallen, undoubtedly. 

45,238. Is there any emigration from that district, in consequenceP-No. 
45,2.'39, Are nOlt mCInY people now going to Sind because they C.a.IlDot get 

suffioi('lJlt watcrP-People from Jullundur are certainly going to Sind, but 
I doubti wlbether tlley are doing so because of the shrinkage of the water
table. I think they would go UI any event, because in Jullundur the 
oultivator is enterprising, and when he hears iihat land is <available SOil1&

where he will go to it. 
45,240. They have been going for BOIIle timeP-Yes. 
·15,241. Are not their numbers increasing now owing to the difficulty of 

getting water from wellsP-I have not noticed this tendency. 
45,242: Have you not thought of supplementing your irriga.tion by lift 

irrigation from the Baas river? Have you 8,ny scheme for thatP-Last 
August, the Beas river, which runs on the west side of my division and which 
is there raised above the ordinary level of the country, nearly broke its banks. 
There is a big bund in the Hoshiarpur district, which it threatened to break. 
The matter is very serious; at present a staff is investigating remedial 
measures, one-third of the cost of which is being paid by the Punjab Govern
ment, om~ .. third by the North WeS'tern Railway IlJId one-third by the 
Kapurthala Durbar. If the river were to break through this bund, it 
would flood an enormous area of country. In this connection, I recently 
wrote a private letter to His Excellency the Governor suggesting it might. 
be considered whether an inundation canal run in the khan! season could 
be taken out of the Beas to irrigate thoee parts of the Jullundur and 
Hoshiarpur di9trict.~ in which the shrinkage of the water-table was most 
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marked. His Excellency replied that part of the Hoslhiarpur district was 
waterlogged (which is undoubtedly the case), but told me to investigate 
the project further. I have wrjtten Ito the Deputy Commissioners of the 
two districts concerned, and they are looking into the ma.tter, but I have 
not yet reoeived their reports. 

45,243. Such a scheme would be quite feasibleP-Appar8lllltly we could 
only run an inundation canal in the tract for the summer months, and 
whether the contours of the land would allow its construction, I do not know. 
A detailed survey has yet to be made. 

45,244. Sir Thomas Middleton.: Do you think that if the Imperial 
Botanist had been stationed at Delhi instea.d of Pusa, he would have been 
more frequently in LyallpurP Is it not the distance of Pusa that prevents 
him coming P-No. I do not think the then Imperial Botanist would in 
any circumstances iIIave oome to Lyallpur. 

45,245. Would the other members of the Pusa. scientific staff, if loca.ted 
nearer Lyallpur than at present, be of more use to you than they Ib.a.ve 
been P-I think so. 

45,246. The distance of Pusa is oan objection from your point of viewP
Yes, n.nd the problems there differ from our problems here. 

45,247. WiOuld problems arising at Delhi be similar to the problems wlhioh 
arise hereP-The problem of a.lkali land would be a.nd probably others also. 

45,248. You take the view that the Veterinary Department should be under 
the Director of Agriculture. Assuming personal fitness, would you agree 
that in that case there would be nothing to prevent the chief veterinary 
officer becoming Director of AgricultureP-I theory, I can see no reason 
why I should reply in the negative; but agriculture (in its widest sense) 
includes veterinary work. The converse hardly applies. 

45,249. Just as an agricultural chemist might become Director of Agri
culureP-I see no reason why he should not. It all depends on the man. 

45,250. When you were Director of Agriculture, had you charge of crop
cutting experiments, or were these done by the Revenue ~partmentP-I 
was in Charge of them in Itihose dilrt.ricts in the Punjab in which I had an 
agricultuMI staff, tha.t is to say in about half of the twenty-nine wstricts 
that lie in the Punjab. 

45,251. Does that method of conducting those experiments still continueP 
-Yes, I believe 90. 

45,252. W!ho actually makes the experimentsP Wlho measures the crop, 
sees it cut and weighs up the produceP-Subordinate Revenue officials. They 
are responsible officers. 

45,253. Officers of the Revenue DepartmentP-Yes. I am speakling of 
those districts where the work is done by tha.t department. In t'he other 
districts, when I was Director of Agrioulture, it was done by Agricult~ral 
Assistan ts. 

45,254. Had you any opportunity of oompal'ing the value of the crop 
experimenrtB ma.de by. the two groups P Would you regard them a.s being 
equally useful ?-They were both useful, but perhaps I was prejudiced in 
favour of those. made by the Agricultural Department. We took more 
interest in it. I made a. lot myself. 

45,255. You express a strong opinion. in favour of the sohool iia.rm as 
opposed to the school plot in connection with vernacular middle schools P
Yes. 

45,256. Would you briefly indicate the value of these school farms at the 
vernacular middle l!Chools as compared with sohool plotsP-On taw school 
farm everything is done on a. rather larger sca.le tha.n on the school plot. 
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They generally have a well for their own use, and a pair of bullocks. A 
school plot is miniature to a degree, whereae a school farm may be <two or 
tJhree acres in extent. 

45,25'7. The school plot can familiarise the pupils with plants. What does 
the school farm do ~n addition P-For one thing, you can use a Meston 
plough. . 

45,208. You get instruction on tillage with a school furmP-Yes, and you 
oannot get it with_ a school plot. 

45,259. Is any ~nbtruction being given in your school farms on animal 
husbandry?-Very little. 

45,260. Any instruction in acoounilling P-The idea of these farms is that 
they should pay for themselves, so that there is a certain amount of oaccount
ing done, but how far the students are made to participate in the work I 
do not know. 

45,261. The school farm is a good doo.l more expen-sive than the sohool plot, 
and I want to see what are the various things that the school farm can take 
up P-I hesitate to give you a reply without some thought. But there is an 
officer of the Education Department whose sole duty it is to inspect school 
farms and school plots; he would doubtless be able to furnish you with all 
the infol"mation and the various details that you may want. 

45,262. How many demonstration stations have you in the Jullundur 
Division?-Only two, one at Jullundur and another at Ferozepore. 

45,263. How many tehsils have you in· the Jullundur DistrictP-Foul' 
tehsils· 

45,264. Would you like to have a farm in each of these tehsilsP-Yes. 
45~265. At present, you have only two or three for the whole' divisionP-

Yes. -

45,266. Have you seen at ,my time reports of the Military grass farms 
dealing with such questions as the value of the different breeds as grazing: 
animalsP-I have not been Director of Agriculture for many years now, but 
I do not remember hIWing Been any._ 

45,267. You had no opportunity of getting any f;ecihnical information 
which they might have accumulatedP-I used occasionally to 'be shown 
round the Military farms a.nd the lIuthorities were always most courteoul 
to Jtle. There was certainly no set programme of co-ordination. 

45,268. You express strong views in favour of the consolidation of hold
ings in certain divisions. Would you apply compulsion if the owners of say 
51 per cent. of the affected land were in favour of consolidation P-N o. -

45,269. Not even if 75 pel' cent. favoured itP-No. 

45,269A. Then under what circumstances would you apply oompulsionP-r 
would not apply compulsion at present, in any circumstances. 

45 270. Would you prefer to trust as at present to the c()-()perative 
mov~mentP-Yes, that Department is doing admirahle work in this direc
tion and the people are learning the benefits of consolidation without being: 
subj~t to any measure of compulsion at present. ~ woul~ not. a:dvis~ com-
pulsion for some years to come, at least not untli pubhc opmlOn In the 
matter is more firm. 

45,271. Mr. Barron: With reference to the question of agricultu~'ists 
and non-agriculturists purchasing land, can you tell us whether agncul
turists from the Jullundul" division are buying land in Bikaner in the new
canal frontier divisionP-Yes. 

45,272. Have you heard of any non-agriculturists also buying land in.
Bikaner P-I cannot think of any at this moment. 
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45,273. Turning to the question of trade statistics, you know I presume 
that we, in the Punjab, used to prepare rather elaborate statistics of the 
movement of trade both internal and external, and those statistics have 
been abandoned, have they notP-Yes, the report on internal trade cer
tainly.· I do not know about that on external trade. 

45,274. What is your opinion about the value of those statisticsP-I found 
the report on internal trade statistics extremely valuable when I was 
Director of Civil Supplies during the War and also when I was Director 
of Agriculture. I consider that its abolition was most illadvised. T1:e 
internal trade report gave you figures with regard to the articles imported 
and exported by rail from and to the Punjab and, although the figures were 
not absolutely accurate, because you have always got the. human element, 
yet they were of very great value. I protested strongly against i1:6 abolition. 

45,275. Would you like to see it reintroduced?-Yes. 
45,276. Are you aware of the fact that the Punjab Government is con

sidering the matter P-I believe they are. 
45,277. Were you Director when two experiments in bee-keeping were 

made, or at any rate have you heard of those experiments ?-I cannot 
remember. 

45,278. You do not remember if they were failuresP-No, I do not. 
45,279. Mr. Oalveri:' The name of the gentleman was Mr. Cousins; 

he tried bee-keeping in the Simla hills, and when he died, there was nobody 
else to carryon the experiments?-Yes, I remember the case; he tried the 
experiment only in the hills. 

45,280. Mr. Barron: Have you ever seen any of the honeycombs that come 
down from the frontier?-Ye5. 

45,280A. Is there anything produced in the Punjab like. the cQmbs from 
the Frontier hills and Afghanistan ?-Not so far as I am aware. 

45,281. Would you not think that the climatic conditions in the Punjab 
as a whole were unfavourable for any such scheme as ·bee-keepingP-·Yes, 
I think so; it was Mr. Cousins' distinot opinion that it should be tried 
in the hills and not in the plains. 

45,282. So that any such propdsal would only apply to a small area in 
the hiIlsP-Yes. 

45,283. The Raja of Parlakim.edi: What fodder crops are popularly 
grown by the cultivators round about ?-Great millet is very popular; it 
is by far the most important fodder crop grown in the autumn season. In 
the Punab, it is known as chari. In the winter season We' grow cropb 
of the clover family (I think they belong to it) known as senji and maina. 
We also grow lucerne. But charri is our most important fodder crop . 

. Wheat straw is important also. Ohari is not grown for the sake of the 
grain it produces, but for the straw. 

45,284. Are they in the habit of preserving fodderP-Yes, in some parts 
of the Province; bajra stalks and chari are often kept for three or' four 
years on the horders of Rajputana. 

45,285. Is preservation by silo pits popularP-No; it is not known in my 
division. I think the Agricultural Department do a little in that matter. 

45,286. Proper demonstration is not done P-It has heen demonstrated 
in the Kangra district, but whether anything is really possible in that 
direction I do not know. I do not think so. So far as the Kangra district 
is concerned, fodder is not a serious problem; that district gets a good deal 
of rain. 

45,281. Is there any export of green fodder from these irrigated districts 
to the unirrigateci districts in the summer?-Not that I know of. 
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45,288. Do not the.people possessing milch cattle prefer to have thisP
Yes, but if you carry green fodder by rail or cart from one place to another, 
it is no longer green by the time its destination is reached. 

45,289. I am thinking of very short distances in the neighbourhood P
Yes, it is taken short distances by cart; I have never seen it going more 
tlhan five or ten miles. " 

45,290. What are the recognised agricurtural industries in this Province? 
-How do you define agricultural industriesP" 

45,291. I mean by-industriesP-I do not think there are any; the Punjab 
agriculturist is a whole-time agriculturist and therefore does not take up 
side issues. 

45,292. So .that, even' in the summer, there is enough for him to do ?-In 
many parts of the year he does not have much to do, but at other times 
he is overworked, with the result tlhat when he has nothing to do he prefers 
to go home and enjoys his dolce far niente by smoking a hookah and 
gossiping to his friend. 

45,293. In your note, you say that bee-keeping and poultry farming are 
not taken up by certain castes. Do you not think that tlhey would take up 
cattle breeding?-A good many people in the Province take to cattle 
ltreeding as it is. I regard it as forming part of agriculture. In Hissar and 
Rohtak there is much husiness done in the export of cattle. Many villages 
round Hissar specialise in .breeding young stock for sale and make a lot of 
money out of it. 

45,294. Do you think the Department is doing sufficient in the way of 
encouraging cattle breeding in· this ProvinceP-I think they took a very 
wise step in appointing a Cattle Specialist in the person of Mr. Branford. 

45,295. Have you any system, such as the Bombay Presidency are adopt
ing, of premium bullsP-No; but the District Boards provide a certain 
amount in their budgets for the purchase of, say, ten bulls from the Hissar 
farm at the rate of Rs.250 for each bull; then each year the Superintendent 
of the farm writes to the District Board to send men to take their bulls. 
The bulls are taken away and told olf to certain groups of villages; they 
are allowed to wander about the villages, and anybody can have his cows 
covered by them. There is no systematic control of these bulls; they are 
allowed to wander about the place just as Brahmini bulls. There are aIs!) 
many worthless bulls knocking about. In some districts the conditions are 
different and the bulls have to be tied up. As to the number of bulls 
obtained by local bodies, the Provincial Veterinary Report shows that for 
the year 1925-26 local bodies in the Punjab obtained from the Hissar Cattle 
Farm 557 new bulls. 

45,296. How many District Boards are there P-There are 29 District 
Boards in the Province. Hissar bulls are not suitable to much. of ~he 
Rawalpindi Division; in it the Dhanni breed is popular, and is encouraged 
by Government. 

45,297. Do you think that the Department is taking sufficient interest in 
protecting milch cows in the big cities in this Province? In of her parts of 
India, the gowal:as, with a view to increase the milk supply, neglect the calves 
or adopt some other means which ultimately make the milch cow prac
tically useless, the cow becoming entirely dry. Is there any such practice
hereP-I have not studied the question much, but I do not think fho. 
practice obtains to anything like the same extent as in Bombay. 

(The witness withdrew.). 

lIr. O. A. H. Townsend. 



683 

Mr. W. MAYES, F.C.H., Chief Conservator of Forests, Punjab. 

(The witness was examined on the note in the Punjab Memorandum on 
"The Relation of Forestry to Agriculture in the Punjab," reproduced 
below.) 

The Relation of Forestry to Agriculture in the Punjab. 
The area of forest under the control of the Forest Department is 

6,700 square miles, or about 7 per cent. of the total area of the province. 
Roughly 2,600 square miles of these forests are in the plains and 4,200 
square miles in the hills. Further areas of waste and forest are controlled 
by other Civil or Military authorities, and there are considerable areas 
of valuable forest ill some of the Punjab States. The whole area of forest 
lanel is not 10 per cent. of the province, and more than . half of this 
land. is waste, not actually bearing forest growth; On the continent 
of Europe, one acre of forest per head of population is the minimum 
to make a country self supporting in forest produce; in the Punjab 
as a whole, there may be 1 acre of forest per head of population, but 
the area is a very small fraction of an acre in the plains where the popu
lation is dense and the forests are few. 

Some idea of the importance of foreste to agriculturalists of the Punjab 
may be formed from the fact that produce to the value of about Rs.30 
lakhs is removed annually free of chaIfge by righlrholders d'rom the 
6,700 square miles of forest under the control of the Forest Department. 
Further lar.ge quantities of forest produce are sold at nominal rates, or 
obtained from forests not under the Department's control. 

Rights to grazing or grass cutting are those most commonly enjoyed; 
less than 600 square miles of forest are entirely closed to grazing ana 
partial closure is enforced in a further 700 square miles only. The value 
of these rights iii estimated at Rs.20 lakhs per annum, while about Rs.2 
lakhe is realised annually as ·grazing and grass cutting fees where rignts 
have not been admitted. 

Rights to firewood and timber are next in importance and it is estimated 
that 26 million cubic feet of the former and a million cubic feet of timber 
are removed annually free of charge. 

Apart from these principal rights, there are many others of importance 
to an agricultural population, and the incalculable value of forests in times 
of fodder famine may be emphasized. 

2. Forestry in relation to agriculture needs to be considered separately 
in the plains and in the hills of the Punjab. In the plains, where extension 
of irrigation is making intensive agriculture possible over large areas 
of former waste, some 3,000 square miles of forest have been disforested 
in the past 25 years and 2,500 square miles remain; well over a further 
1,000 square miles of forest are already destined for coloni218tion shortly. 
To take the place of this natural forest about 80 square miles of irrigable 
land has been taken up for forest plantations and a further 50 square 
miles are shortly to be allotted. These irrigated plantations cannot replace 
such large areas of natural forest in all respects, but the much more 
rapid and dense growth of trees under irrigation may replace past supplies 
of firewood and timber, and in the times of real scarcity the plantations 
will supplement the fodder supply. 

The most important questions which arise in the plains are whether the 
proposed area of irrigated plantation is adequate and whether the progress 
of formation (about 40 square miles to date) is sufficiently rapid. From 
an agricultural point of view, it seems not merely a matter of replacing 
former sources of wood supply, but of inducing the large agricultural popu
lation of the province to take to burning firewood instead of cattle dung 
and using the latter to manure their fields. 
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3, In the hills, the relation between forestry and agriculture is different 
and more intimate. .The soil is often so poor or the climate so rigorous 
that only inferior field crops can be grown. Rich valleys occur, but- new 
fields are constantly being sought on the very margin of fitness for cultiva
tion, and throughout the Punjab hills agriculturalists are supplementing 
their returns from 'agriculture by pastoral pursuits and employment on 
forest work. New plots of forest land are constantly being brought under 
the plough, and ordinarily fitness for permanent cultivation and retention 
of demarcated blocks of forest are the only recognised restrictions. 

Generally, the supply of firewood and timber is adequate, and cattle 
dung, when it is not dropped in the forest, is available for manuring 
the fields; but fodder crops are seldom grown and in the comparatively 
small areas reserved for grass it is cut when it has seeded. The popula
tion of the hills has been accustomed to' tely on the forests for grazing 
and fodder; the people are entirely ignorant of the number of cattle, sheep 
or goats the forests can support, and hop~lessly unconcerned rega,rding 
thl! quality of live stock they breed. To make matters worse, they grasp 
any opportunity to convert their own trees into cash, however inadequate 
the price, they lop to death trees that yield fodder or litter, and they 
set fire to forests without slightest regard to the fact that they are 
destroying an important source of their own livelihood. These reckless 
a-nd destructive customs are resisted or regulated so far as possible by 
the Forest Department, not only for the good of the people of the locality, 
but to regulate the drainage of water and prevent erosion, which can 
have such disastrous effects further afield. The silting up of 200 square 
miles or more of rich agricultural land at the foot of the .Siwalik hills 
by flood torrents is an historic instance of the results of forest destruction; 
more recent den\ldation has resulted from excessive goat browsing in 
the Kangra hills, and in the Hazara (North-West Frontier Province) Galis 
forests have been destroyed and erosion started by excessive loppiing 
for buffaloes, Still further afield from the forests, the regular supply of 
water to the vast irrigation systems of the plains, and the prevention of 
floods are intimately connected with agriculture and fortlst prot.ection in 
the hills. The projected damming of the great rivers to regulate their flow 
for irrigation purposes will be enormously more costly, if not impracticable, 
unless forests in the hills are strictly preserved. 

4. For these reasons, conservation of the hill forests is of vital importance 
to agriculture throughout the Province, and th" bare enforcement of forest 
rules, which sufficed when the popUlation was sn:all und the people Llore 
simple, is no longer adequate. Pastoral PUfflllih fo.. tru,iing purposes 
need to be restricted until the people have learnt to breed l\"tter stock, 
to grow fodder crops and cut hay instearl of gmss >lnd to stall fClod 
where pasture is insufficient. Apart from this management of the hilI 
forests for the supply of timber needs the cl()~est eXPbrt l'ontrol, not only 
in the demarcated areas managed by the }<'orest I>l'pRr~mcllt, hut where 
Chiefs of Native States or the villagers haye -1]OI'S or less II: free hand. 
Throughout the hills, evidence of destruction or deterioration of forest can 
be seen where protection is not strict or thc l)(l]>ulatioll very scanty, and 
an expert can often detect degradation of vegotation and derllldatiol1 of 
soil where worse results are not yet apparent. 

Oral Evidence, 

45,298. 7'he Chail'man: Mr. Mayes, you are Chie-f Conservator of Forests 
in the PunjabP-1'hat is so. 

45,299. I understand you are prepared to be examined upon t,he note' on 
pnge 184 of the provincial memorandum, n~mely, the relatio.n of forestry to 
agriculture in the PunjabP-Yes . 

• V-r. TV. Ma1J~8. 



685 

45,300. Do you regard the area of forest in the Punjab, having regard to 
its distribution through the Province, as adequateP-No, I do not at all, 
and especially as regards the distribution; you will see from these figures 
given here that, roughly, 2,500 square miles of the forests are in the plains 
and 4,200 square miles are in the hills. The amount in the plains is entirely 
inadequate, especially in view of the fact that most of it is now going under 
colonisation. 

45,301. Do you regard your department as responsible for representing to 
Government any inadequacy of that sortP-Yes, certainly. 

45,302. Have you done soP-That has been done and is continually being 
done. 

45,303. The remedy, I take it, is plantingP-The remedy in the plains is 
irrigated plantations. 

45,304. ·Would the principal purpose of such irrigated plantations be to 
provide fuel for the !'Ural populationP-Hardly; I would not say entirely 
the rural population, but the whole population of the Province. 

45,305. Fuel or timber ?-Fuel and timber; as a matter of fact, the greatel 
part of the timber comes from the hill forests; the plain forests do not pro 
vide much timber; they do supply a certain amount of hard wood timbtir 
which is necessary for certain purposes; most of the constructional tim be. 
comes from the hills. 

45,306. Would you contemplate growing constructional timber in irrigated 
areas P-No, not necessarily. 

45,307. So that it is mainly IuelP-It is mainly fuel. 
45,308. You point out that, on the Continent of Europe, one acre of forest 

per head of population is the minimum to make the country self-supporting, 
and in the Punjab as a whole there may be a quarter of an acre of forest per 
head of population. I take it that the bad distribution of the forest in 
relation to population aggravates that shortage?-That is so. 

45,309. Are there any schemes afoot for the planting up of irrigated areas? 
-There are three at present; in the new Nili Bar Colony, that is, the new 
SutIei Valley Colony, the Forest Department has been promised three areas 
of 10,000 acres each. One of those has already been allotted, and 1;)1e other 
two are still under discussion as regards their locality. 

45,310. Would that area be under perennial irrigationP-The one that has 
been allotted is not perennial, but it appears that the other two will prob
ably have to be perennial because there is no suitable land left non
perennial. 

45,311. How about the requirem~nts of timber in the matter of water P
The forests of Khanewal and Chichawatin are now in course of formation; 
they have a delta of approximately 4 feet. We only get kharif water; we 
get our water from April to September. 

45,312. But year by year all through the years of tneir growthP-Yes. 
45,313. They require as much the first year as they do afterwards ?-Yes, 

in fact they require more at first than they do later. The well-established 
plantation of Changamanga receives about 21 feet; that has been established 
about 60 years now. 

45,314. Have you knowledge of efforts that have been made to per. 
suade the rural population to give up the burning of cowdung and take to 
the use of wood fuel?-I am afraid not; I think that is more in the province 
of the Agricultural Department as regards the cowdung. 

45,315. No doubt, but I thought perhaps thefacts have been before you? 
--The fact has always been before us, but I cannot say that I know of any 
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special efforts being made beyond the general principle, so to speak, which 
is more or less enunciated on all possible occasions. 

45,316: Do y~u think it likely that a cultivator who, at any rate, believes 
that he 1& gettIng c?wdung cakes for nothIng, will give up that practice and 
pay even a small sum of money for fuel ?-I do not think it is very likely 
until he is educated up to the point of thinking more of the cowdung. 

45,317. Have you ever considered an obvious alternative to charging a 
price for the wood, which would be to finance the growing of firewood by 
means of a very small cess on land within reach of the timber, and there
after of giving the wood free of charge?-No, I do not think any such pro
posal has been made. 

45,318. Do . you think that would be feasible?-Where would the money 
come from? . 

45,319. A small cess on the land ?-I presume that would be possible, yes, 
provided the amount of money was sufficient. 

45,320. Or the cess might be payable by the individual. I am coucerned 
to discover whether you have ever thought out the problem from the point 
of view of meeting this difficulty, which is universal, of persuading the culti
vator to pay anything, however small, for his fuelP-No, we have not con
sidered that way of doing it. 

45,321. Are you satisfied with the degree of touch between your own and 
the Agricultural Department ?-I have nothing to complain about; I do not 
know that we are in very intimate touch with the Agricultural Department 
itself; of .course, we are in a very intimate touch with the zamindar in very 
many parts of the Province. As a matter of fact, I cannot remember our 
ever having very much to do with the Agricultural Department itself in 
the course of my service. 

45,322. Has it ever occurred to you that it might be useful to have young 
officers attached for a short period to the Agricultural Department to be 
posted in districts where agriculture and iorestry problems meet?-No, I do 
not think I have ever felt the want of that. 

45,323. Is your department doing anything to plant up ravine heads and 
ground liable to erosion ?-A certain amount is being done in the Pabbi 
plantations. You mean on the lines of the Cawnpore and Etawah work ill 
the United Provinces? It is not quite so promising in the Punjab as it is 
in the United Provinces as regards that kind of work. 

45,324. Have you problems of erosion?-Yes, we hlllve very serious problems 
of erosion in the Punjab hills; in the whole of the low hills in the Punjab 
the erosion is very serious indeed. 

45 325. Can your department do anything towards solving that problem? 
-W~ do our best to protect the forest growth, which is the best way to pre
vent erosion. Plantation is both very difficult and very expensive in places 
of that kind. 

45,326. Are you satisfied with whB:t is being done?-I sholl:ld like to see 
more done in the matter of protectIOn of forest growth outside the areas 
which are under the Forest Department. 

45,327. Would that protection amount to the prohibition of grazingP
The restriction of grazing. 

45,328. That is the main protective measure ~-Yes, that is the main 
measure, particularly with reference to the brOWSIng of goats. 

45,329. Have you shifting cultivation ?-Not to any appreciable extent. 
45,330. That practice is not responsible f?r the deterioration ?-No, t~ere 

is very little now; there used to be a certam amount, say, twenty or thIrty 
years ago, but there is very little of it now. 

J111"' W. Mayel. 
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45,331. Have the Nati,,!! States within the boundaries of and adjacent to 
the Punjab Forest Departments of their ownP-Yes, most of the larger 
States have. Kashmir, of course, has a very large Forest Department; 
Chamba has a Forest Department of its own, so has Mandi, and the larger 
of the Simla Hill States have forest staffs. 

45,332. Is it within your knowledge that erosion is either taking plilCe or 
threatening on an important scale in certain of these Hill States?~Yes, in 
some of them. 

45,333. Control is not sufficiently effective ?-Control is. not sufficiently 
strict. 

45,334. Could you give us any statement showing a comparison between 
the value of timber which might be grown on canal land and the value of 
the land for crops ?-I can gIve you figures to show what we expect to get 
out of an irrigated plantation; we expect to get out of an irrigated planta
tion a net profit of Rs.25 per acre per annum after paying all expensl!s; that 
is the actual figure for the present Changamanga plantation, which is the 
only one we have in full bearing now; I should add on to that Rs.3 which 
we pay for water rate, which makes Rs.28 actual return to Government. 

45,335. ProfessQr Gangulee: After how many years ?-This plantation has 
been going now for 60 years; it is thoroughly well established, but we expect 
to get that return after the first twenty years. 

45,336. The Chairman: When do you get your first cuttings ?-At the aga 
of fifteen years with a new plantation, and that is afterwards ge'nerally 
raised to twenty; the normal rotation for a plantation is twenty years. 

45,337. Broadly speaking, does that mean that no private person is likely 
to undertake the planting of timber in irrigated areas?-I do not think it 
is in the least likely. 

45,338. But at the same time, provided Government is successful in 
conducting operations, as you point out, no loss need be incurred after 
fifteen or twenty yearsP-After the first fifteen years the plantation is in 
fuJI bearing and should give about Rs.25 per acre per annum profit. That 
takes no account of the capital value of the land that remains in our hands. 

45,339. Mr. Calvert: Or of the compound interest on the capital outlay 
during the first fifteen years?-No, that has been wiped off by interim 
revenue. 

45,340. The Cha'rman: So that your Rs. 25 per acre per annum is cleady 
net profitP-That is clearly net profit. I can, as a matter of fact, give you 
the figures; this is the estimate for a plantation of 10,000 acres; this puts 
the formation period at twenty years; the total COBt of formation will be 
61 lakhs; the cost of irrigation will be 81 lakhs; that is 15t lakhs. The 
total interim revenue in those twenty years will be 171 lakhs; so that there 
is a balance on the right side even during the period of formation. 

45,341. Is there no plant which will give fuel before fifteen years in this 
climate?-Not sufficiently lwrge fuel; a plantation begins bearing in the 
sixth year; it is thinned first in the sixth year, but that produces very 
small brushwood, suitable, of course, for the purposes of the zamindar 
but not for other purposes, and we have to think of the other purposes. 
As I said, these plantations are 'l'equired for the entire fuel supply of the 
Province, which includes the towns and the military demands which are 
very large; for those purposes larger stuff is wanted. . 

45,342. At what figure do you value grazing rights ?-20 lakhs, is it 
not ?-About that. 

45,343. On page 683, 20 lakhs a year is shown as the value of the rights to 
grazing and grass-cutting, and 2 lakhs as grazing and grass-clltting fees 
where rights have not been adrnittedP-Yes. 
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45,344. What is the position there?-That means those forests in which 
rights have not been- admitted under the forest settlement. Every reserved 
and protected forest hae a settlement, in whioh all rights are !recorded. 
Rights are ordinarily free, but where there are no rights people are 
allowed t() graze their animals on payment of fees. 

45,345. So that the 2 lakhs are ~'ealised where there are no rights?
Yes. 

45,346. Sir qanga Ram: Do these hill people consider the proximity of 
your depa,rtment as a means of opprffision or of help ?-I am afraid they 
do not like us very much. ' 

45,347. Should not you oonsider how t() make yourselves m()re popular ?-
We do ()ur best, but it is uphill work. 

45,348. Do y()u n()t think y()ur guards are responsible for the tr()uble P
Very p()ssibly, but 1 think that is so with the subordinatm of all depart
ments. 

45,349. The subordinates of other departments have t() deal with more 
intelligent men ?-Not necessarily, surely? 

45,350. What. pay d() you give your guardsP-Rs. 16, Us. 18 and Us. 20. 
There are three grades. 

45,351. Could you not remedy the evil by increasing their pay slightly?
The !remedy is being applied now, in the shape of better supervision. 
We have increased our superior staff in the last few years, and the result 
has oertainly been an improvement in the behaviour ()f the sub()rdinates. 

45,352. Have you any hills on which no trees grow, and have y()U tried 
any terracing system there?-We have t!l"ied terracing in the Pabbi, and we 
have als() tried a certain amount in the Ambala district, but without 
success. 

45,353. Why?--Because the rainfall there is too heavy; all the trenches 
are swept away by the first monso()n. 

45,354. It depends on the terracing. Was it sloping outside or inside? 
-I am afraid I cannot tell you, but the rainfall in that part of the world 
is too heavy for work of that kind. 

45,355. In the new forests, do you allow interculture of potatoes or any
thing like thatP-Very seldom. 

45,356. Do people not apply for it?-No. Do y()U mean in the high 
hills? 

45,357. YesP-They never ask f()r it. Generally speaking they have as 
Dluch land as they can look after. 

45,358. Do you keep nurseries N()m which you can supply walnuts for the 
peopleP-N(). We have orchards f()r apples, pears and so ()n from which 
we supply grafts. 

45,359. You do n()t have walnuts in the high hillsP-No. 
45,360. They make a very good foDd and ~an he exp()rted. Pe()ple h~ve 

asked me if they can get small trees for plantmgP-'Ye have three nursenes 
for supplying grafts, but n()t for walnuts. They w()uld not come to us for 
walnuts, because the jungle walnut is not good to eat. 

45,361. Sir Thomas Middleton: You point out that, in the Punjab there 
is only one quarter acre of forest per he'ad, as against an average of 1 acre 
in European countries. Is your ()ne quarter acre comparable with the one 
acre you find in th()se countriesP-No, not at all. 

45 362. A large part of y()ur f()rest area is under grass?-Under scrub; 
not ~uch of it is merely under grass. What is n()t under timber is mainly 

Mr. lV. Mayu. 
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under firewood forest. In Europe, however, it is generally high forest., 
bearing timber. 

45,363. So that your propoo-tion of timber is really very much less than 
the one quarter acre suggestsP-Yes. 

45,364. Is there any system of forming plantations in your Canal Colonies P 
-We are forming them now. We have five under formation at the present 
moment. 

45,365. Are you attempting to form enough to provide one acre per head 
of the population there?--<We have not worked it out to that particular 
figure. We are attempting to supply the entire requirements of the Punja;b, 
but we have nothing like so large an area as we require for that purpose. 
3,000 square miles have been disforested in the past 25 years, and well 
over 1,000 square miles more are going to be given up for colonies. Those 
4,000 square miles are all situated in the plains. Those forests are the 
ones which used to supply practically all the firewood requirements of the 
Province: the towns, the military (which is a very large demand) and, 
to a smaller extent, the agricultuTal demand. Those have now gone, or 
are in process of going. We do not see where the supply of fuel is coming 
from when those have gone, becaUJl9, of our plantations, there is only 
one in full bearing now. Five more are in formation, but even when they 
are in full bearing, they will not be in a position to- supply the whole 
of the demand. 

45,366. Are your plantations "plantations" in the stTict sense PAre 
you planting trees?-They are entirely artificial. The trees are sown and 
planted. They are created out of a.bsolutely bare land. 

45,367. Are there any areas enclosed with the object of getting natural 
regeneration P-Not in the plains. 

45,368. That is impossibleP-Regeneration is mainly natural in the plains, 
but it is coppice. . 

45,369. What are the trees you usually use?-Shisham and mulberry in 
the plains. 

45,370. Which are the best trees for withstanding salt in the PunjabP
We are still experimenting with regard to· that. We have ha.d a certain 
amount of success with shisham. Kikar stands the salt to a certain extent, 
but suffers ba.dly from frost. We are trying various species of eucalyptus, 
and some seem to be promising. . 

45,371. We saw a number of trees on the Ferozepore road yesterday which 
had apparently died from saltP-TheTe are a number of causes from which 
trees may die; I would not like to give an opinion as to why they died. 

45,372. Sir Jam61 MacKeMla.: I understand you have been Director of 
the Research Institute at Dehra DunP-For seven months in 1923. 

45,373. Were you previously on the staff thereP-No, I had never been 
there before. 

45,374. The work there is divided into two branches, research and educa
tion?-Yes. 

45,375. Are the educational arrangements affected to any great extent 
by the advanced training of forest staff now given ?-All the education 
side has been altered by putting the Imperial Service officers there for 
training and abolishing the class for Provincial Service officers. In my 
time there were classes for the Provincial Service and for Rangers only. 

45,376. Was the teaching and' research staff distinct in your timeP
The teaching staff was distinct, but a certain number of Tesearch officers 
gave lectures on their own work. 
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45,377. Is the teaching staff more or less permanent?-No, it was not i.n. 
my time. ' 

45,378. There was a constant inflow of officers from the Provinces to. 
Dehra Dun. Ie that on the teaching or the research side?-Both but 
more on the teaching side. ' 

45,370. What, as a rule, is the period for which an officer from a Province
is recruited for the teaching side? Five years?-I cannot tell you. Some
men have been there longer than others. 

45,380. I wondered whether you knew the policy with reference to draft
ing in men from the Provinces to Dehra Dun. They go back to their 
Provinces as CoIlllervatorsP-The object is not to allow a man to remain, 
at 1>ehra Dun 60 long as to get out of touch with actual forest conditions. 
He goes back to his Province as Divisional Forest Officer. We want to keep. 
up the touch b(·tween the actual forest work and the teaching work as 
much a,l possi Me. 

45,381. Do !,'llU think that reacts also on the officer and is of considerable
help to him 'When b· goes back to his ordinary work?-I would not say 
that, but the converGe is true, that a man who has been a Divisional 
Forest Officer makel a better instructor than one' who has not. 

45,382. On the other hand, would I be correct in inferring that there is 
a more 01' less fixed research branch? I am thinking of Mr. Pearson, who. 
was there for many yearsP-Yes. 

45,383. Your Entomologist also has been there a long time?-And our 
Botanist. 

45,384. Otherwise, rese8ll'ch and teaching are kept up by a constant inflow 
of selected officers from the Provinces ?-Yes,. but the research bunch is 
tending to become more permanent, '\Yhile the teaching staff is not. n 
is not the policy to make the teaching staff permanenu. 

45,385. The amount of teaching done by the research staff is .limitedP
Yea, limited to special lectures on special subjects. 

45,386. P"ofessoT Gangulee: Have you any facilities for forest research 
here?-No, nothing to speak of. 

45,387. Have any steps been. taken to stop erosion on hillsides? Have 
any experiments in that direction been madeP-We have done the trench
ing work Sir Ganga Ram referred to in two places. As I said, it WIIiI a 
failure in one and more or leGS a success in the other. 

45,388. Is that experillient being continued?-Yes, in the place whertl
it has 'been successful so far. 

45,389. Are experiments being carried out in the reclamation of land 
already seriously eroded?-'Ihere is no need for experiment in that 
direction; we know exactly what we want to do, but the difficulty is to 
do it. As I Gaid before, the principal thing to do is to restrict the 
browsing of goats and similar injuries. In the Punjab, if you give nat.ure 
a chance she will do these things heruelf. 

45,390. With regard to the large area that was silted up as a result oE 
forest destruction, I think a Bill was passed to take possession of this vast 
areaP-No, I do not think it was for that. There was the Chos" Act, but 
I cannot tell you many details about that because the Forest Department 
had nothing to do with it or its working. 

45,391. I am concerned to know whether tha~ area has been afforested 
at allP-No. A few plata where closure to grazwg hllil been ,effected have 
been considerably improved, but genera.!Iy speaking the closure has not 
been sufficiently effective and not much good has resulted. 

• The Punjab Land Preservation (Chus) Act; 1900. 

Mr. W. Ma1le,. 
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45,392. Is it the intention of Government to afforest the whole areaP
No. I do not think it is necessary to" afforest the whole area. All that 
is necessary is to prevent the forest growth from being injured. 

45,393. You would depend on natural growthP-Ye". 
45,394. You Bay that the villagers set fire to the forest. Have you m8JlY 

case> of that?-Not quite so many as we used to have years ago, but a 
great many. 

45,395. Do they do it deliberatelyP-Yes, generally in forests on low 
hills, with the object of improving the grass crop by burning off ~he 
old grass and so on. Generally, therefore, we try to burn it ourselves 
before there is a sufficient accumulation to make the fire very" bad. We 
burn it ourselves every other year. 

45,396. On page 684, you say the bare enforc-ement of the forest rules 
is no longer adequate. Do you think it is necessary to rev;~e the fprest 
rulesP-I do not know what was at the back of my pnodecessor's mind 
when he wrote this. It may be necessary to tighten up the I'ules in s01l1e 
respects. 

45,397. Could you say what percentage of the forest art>lt is ur,der 
the Forest Department and what percentage is under the civil and military 
control ?-There is not much under the military authorities. 

45,398. Mr. Calve1·t: What is the explanation for the much larger number 
of cattle grazing in the Punjab forests as compared with other Provinces p
I do not know, except that practically all the cattle in the neighbourhood 
do graze in the forests whereas that is "not the case, I understand, in 
any other Province. 

45,399. On this question of forest per head of popUlation, the opening 
paragraph of the note says that there may be one-quarter of an acre 
per head of population. Does that mean Government notified forestP
It means all kinds of forest, including all the scrub jungle. 

45,400. In the Punjab, is practically all the area under your control 
opened out to grazing or cutting of grass?-Nearly all; only 60 .square 
miles out of 6,700 is not open to grazing or grass cutting. 

45,401. Is the fuel available from the Changama·nga reserve auctioned P_ 
Yes. 

45,402. Is it auctioned so that the rural population may also buy it?
Anyone who wishes to buy it may do SO; ordinarily the minimum l.ot 
is 1,000 cubic feet. 

45,403. What about the smaller branchesP-They are left to lie on the 
ground for anyone who wishes to take them away, free; 

45,404. There was a case, was there not, in Kangra, in which as an 
experiment the" forests were taken away from your departmental control 
with a view to having a more popular managementP-Yes. 

45,405. What happened?-What happened wa; that the staff which was 
employed on these fore6ts was of course employed in the civil department, 
and after a year's management the Legislative Council refused the vote 
for that, with the result that the forests were handed back to us. 

45,406. Was there any attempt to discover the results of popular control? 
-Hardly, I should Bay; I do not know that it was liked any more than 
the Forest Department control was liked. 

45,407. But practically the attempt to hand over certain forests to 
popular control was killed by the action of the local Council?-Yes.· 

45,408. Mr. Bobertl: Could you tell us anything about the attempt to 
afforest the Hoshiarpur and Umballa Siwaliks?-A certain amount of 
work was done in the Umballa Siwaliks by way of trenching and sowing, 
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on the lines of the work done in the neighbourhood of Cawnpore and 
Etawah and it was' all swept away by the first monsoon. Such work 
cannot be carried on in a country with a heavy rainfall such as we have 
in the Hoshiarpur Siwaliks. 

,45,409. Have you any suggestions to make as to how it could be carried 
outP-I have said before I am in favour of the attempt to leave nature 
to do it for us by means of closure to grazing and fires. If the areas 
are closed against grazing and fires, you may be pretty sure that nature 
will very soon reclothe them with forest growth and stop the erosion. 

45,4lO. Regarding irrigated forests, I think you mentioned, in reply 
to the President, that they do not pay as well as the crops of the ordinary 
agricultural landP-I do not think I said that. I gave a figure of Rs.25 
or Rs.28 p,er acre per annum profit; I do not know what the profits on 
the ordinary agricultural land are. 

45,411. Assuming it to be the case that the profits from crops are bigger, 
would you have any objection to your forests being some distance away 
from mandi townsP-No, I have no objection to that as long as the planta
tions are given good soil, are sufficiently well commanded, and are alongside 
the railway. 

45,412. You get water only the in summerP-KhariJ water. 
45,413.-Would there be any objection to your going to the upper reacbp-8 

of the canal P-N one, so ~ong lUI those three essentials are fulfilled. 

45,414. Have you any suggestions at all with regard to village wooJs, 
that is with reference to the supply of fuel ?-They are not as a rule very 
promising; at any rate, I have never heard of any village forests being 
a success in the Punjab. 

45,415. Your department has not taken up this matter?-No, there are 
no village forests of that kind in the Punjab. Of course, in countries 
like France and Germany, there are communal forests which are very 
well managed and are also very profitable, but the people of this country 
have hardly advanced in education sufficiently far to be able to manage 
the forests in that way. 

45,416. Sir Ganga If~IIt: Have you tried to grow English oakP-Yes. 
in Gora Gulli, Dalhousie and other places. 

45,417. Why should not the old oaks be replaced altogetherP-You me"lD 
replace the indigenous oaks by English oaks P That is rather a large order. 

45,318. Are you trying itP-No. 

45,419. Because you know that all the indigenous oak is being turned 
into charcoal ?-Yes, very largely, but there you come into the question 
of getting the wood out when you have grown the oak. 

45.420 You know that there are three kinds of gum which are exported 
from all over the country. 'Do you produce all of them in the Punjab?-No. 

45421. We have been told in evidence by an eminent scientist in the 
per~n of Dr. Fowler that all the rank grass can be c()nverted into orgallic 
nitrate, into s()lid organic matter?-But the cattle eat all our grass. 

45,422. I am talking particularly ()f ra.nk grass found on the banks. of 
the canals, that is reed grass?-The Forest Department has not anyth:ng 
like that. 

45423. Would you like to see any research being started in this directionP 
-Re~earch on that subject is being carried out at Dehra Dun; 

45,424. For fertilizersP-I am not sure about fertilizers. 
45,425. Do you get good income from myrobalans?-There are none in 

the Punjab. 
lIr. TV. Maye3. 



693 

45,426. Can you tell me the name of any tree which will not cast an 
injurious shadow on the crops if you grow it on the edges of fields?
I am afraid I cannot recommend any tree that will not cast any shadowP 

45,421. I mean an injurious shadowP-You mean a tree that will only 
cast a light shadow P 

45,428. For instance, under babul the crops will not thrive. Can you 
give me the name of any such tree P-I think the oost one would be 
Eucalyptus Citriodora. 

45,429. Do you supply railway sleepersP-Yes. 
45,430. Do you meet the entire demandP-No. 
45,431. How much do you produceP-Only about a lakh a year. 
45,431. Have you considered the question of cactus as a food for cattle P 

-We have no cactus in the forests of the Punjab; there is plenty on the 
Dalhousie road and other places, but not in the forests. 

45,433. Have you any transport arrangements for bringing fuel by small 
railwaysP-Yes, we have a tramway at Changamanga. 

45,434. I know that, but I want to know about the hillilP-No. 
45,435. The Chairman: Sir James MacKenna asked you one or two ques

tions about Dehra Dun. If and when forestry becomes a provincial subject 
in all Provinces and a transferred subject as well, do you think it likely that 
Dehra Dun will retain its position as an All-India Imperial centreP-That is 
rather a difficult question to answer. I certainly think that it would be 
difficult for it to maintain such a position. 

45,436. Meantime every Forest Officer in India looks to Dehra Dun as the 
centre of his professional interestP-Yes; I think myself that anything which 
destroys co-ordination between the Provinces, will react very seriously on 
Dehra Dun. 

(The witness withdrew.) 

Mr. W. H. MYLES, M.A., Professor of Economics, Punjab 
University, and Honorary Secretary, Board of Economic 

. Inquiry, Punjab. 
Note on the Board 01 Economic Inquiry, Punjab. 

The Board of Economic Inquiry, Punjab, was instituted' as an Official 
Board in 1919. The Constitution of the Board is given in Appendix A. It 
was originally contemplated that there should be a Joint Board and two 
Sections, one dealing with Rural and the other with Urban questions. These 
three still exist on paper, ·but the activities of the Board have come to centre 
almost entirely round the Rural Section. 

The President of the Joint Board was not, as far as I can see, legislated 
for on paper. After Sir John Maynard had acted for a short time, Lala 
Harkishen Lal, as Minister of Agriculture, was appointed, and on his retir
ment as Minister he was nominated Chairman hy name. He is still nominally 
President of the Joint Board, though, as a matter of practice, it, as a body, 
has ceased to function. The Senior Secretary to the Financial Coinmissioners 
1$ Secretary to the Joint Board, and the annual Budget demand of the Board 
is still submitted through ihim. 

As. originally constituted, the Chairman of the Rural Section was the 
Financial Commissioner (Revenue). The large number of changes which took 
place in the incumbents of that post from 1920 to 1922 led the Board to 
approach Government with the request that the Chairman of the Rural 
Section should be nominated by name and not by office. This request was 
acceded to, and in 1922 Mr. C. M. King, C.S.I., C.I.E., I.C.S., was, on the 
recommendation of the Board, appointed Chairman (vice. the Financial 
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Commissioner, Revenue, ex officio). The Section appoints its own Silcretary. 
Mr. J. H. Towle was Secretary of the Rural Section from 1920 to 1922 and 
was succeeded by Professor W. H. Myles. 

'fhe Chairman of the Urban Section is still, as originally contemplated the 
Financial Commissioner (Development). The Honourable L. Manohar'Lal 
the present Minister for Education, acted as Secretary of the Silction fron; 
1920 till 1924, when he resigned. The Section elected Professor W. H. Myles 
to fill the vacancy. . 

2. The most important change which falls to be noted is the conversion of 
the Board from an official to a non~fficial body. This change was made at 
the instigation of Sir Patrick Fagan. Difficulties arose with the Aocountant
Gi!neral in connection with the payment of bills to non-Qfficial investigators. 
Further it was obvious that no research work worthy of the name coutd be 
done on a grant of a few thousand rupees which was voted in April and 
which lapsed if not spent within the following twelve months. Government 
was, therefore, approached with the request to make the Board a non-official 
body and this request was granted in 1922, though it was not till March, 
1924, that the Board was able to open its own account with the Imperial 
Bank of India. 

3. The subsequent history of the Board may be briefly told. The Rural 
Section has forged ahead. From 1922 to the end of 1924, little actual field 
work could be undertaken because in 1928-24, during the period of acute 
financial stringency, the grant made by Government was cut down to some 
Rs.5,OOO, and the unspent surpluses of the previous years had lapsed. 
Systematic preparation was, however, made during this time for undertaking 
a comprehensive scheme of work which was begun as soon as the finances 
permitted. A questionnaire was drawn up for villages inquiries, and plans 
made for conducting other work. The results of part of this work have 
already been publis'hed, a considerable portion is now in the press, and 
investigation is still proceeding. It is our present intention to conduct a 
village survey in one village in each of the 29 'Districts of the Province. 
'Thirteen of these are either in progress at present, or have been completed. 
A list of work already published, in the press and forthcoming is attached 
.as Appendix B. 

By 1922, the Urban Section of the Board had gone quietly to sleep . 
.Attempts to resurrect it since that date have, for various reasons, not met 
'with much success. 

The Joint Board during the same period has also ceased to function. The 
oOnly raiso?1o d'etrs for its existence' was to combine the budget demands 
of the two Sections, and to allot the grant received between the two. With 
,a sleeping Urban Section the need for a Joint Board practically disappeared 
and in practice its functions have been largely taken over by the Rural 
.section. 

4. In some respects the original arrange!Dent, as modified by Government's 
letter declaring the Board a non-Qfficial body has been eminently satisfactory. 
There is an advantage in economic investigation being conducted by a non
-official body not out to prove the existing system of administration the best 
that human brains can devise-a challenge which, rightly or wrongly, would 
undoubtedly be levelled against the work of an official body-yet safeguarded 
DY the fact that the Board contains a number of officials ready to cry " hands 
.off I " when anything sacred to the heart of the official is challenged. From 
the standpoint of its field work I personally feel-thQugh there is a difference 
.of opinion on this point-that the non~official investigator, though, to begin 
with he may be lese well-informed than the investigator borrowed from some 
-Gov~rnment Department, has man~ adva~tages and in the .village is mo~t 
likely to get nearer the truth. It IS pcssI~le, also,. to orgaDlse a s!stem~tlc 
programme of work with even small grants If there IS no fear of theIr lapsmg 
-when not spent by the end of the financial year. The finance has been 

Mr. W. H. Myles. 
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simplified, and it has been found possible to employ non-official investigators 
and pay their bills without securing Government authority for each disburse
ment-Government' being, of course, safeguarded by the account of the Board 
being annually submitted to it after scrutiny by a certified auditor. Further, 
the fact of the Board being non-official may have enabled it in the past to 
procure services gratis which it might not otherwise have done, e.g., those
of the Honorary Secretary and those of Members-in-Charge of investigations. 

5. At this stage it may be convenient to sketch the procedure adopted 
by the Board in the conduct of its inquiries. When work on any problem 
is contemplated it has grown to be our practice to refer the matter toa 
Sub-Committee for report. If their opinion is in favour of an inquiry 
being undertaken, they are entrusted with the task of putting .forward a 
workable scheme, if possible in: the form of a questionnaire. Not till this 
has been done iSi an investigator appointed. It has been our practice iIII 
the past to advertise for investigators, though, at the moment, we are
trying the expl"riment of borrowing 8i man on deputation from·the Revenue 
Department or the Agricultural Department of Government. On the
advisability of this latter move there is a distinct difference of opinion 
within the Board. The minimum qualification for an investigator is that 
he has taken his B.A., though M.A.'s and B.Sc.'s in Agriculture are
preferred. The investigator is set to work under a Member-in-Charge,. 
who supervises his work and is expected to put the report into a form 
fit for typing for circulation to members. Before the report is passed for 
publication, the suggestions and criticisms of members are considered, 
preferably by a Sub-Committee, the recommendations of which are then 
considered by the Board. No claim is made that this is a perfect system
in fact it entails a oonsiderable amount of work on the part of members
but experienoe has shown that .it does admit of getting the work done under 
adequate safeguards, and .so h88 been adopted. The procedure has two. 
disadvantages: (a) that the investigator is generally an untrained man; 
and (b) that it throws more on the members of the Board than the Board" 
perhaps has a right to expect. Each of these will be referred to more fully 
later. What lihould not be lost sight of, however, in any re-organisation of 
the Board is that so faD the method has worked. The man who is in many 
ways most competent to make real contributions to our economic knowledge· 
of the Provinoe is the official getting on in his service and there is a 
tremendous advantage in much of our work enjoying the advantage of his 
supervision with all his accumulated experience. No one can read, for 
example, our Amritsar village survey which was supervised-re-written as 
it hsppened-by Mr. King without reoognising what HI report of this nature 
gains as a result of the investigator working under a man with a :first
hand knowledge of the District. At the same time one of the problems of 
the Board in future must be to stimulate the interest of the public in its 
work. This is not an easy t3lSk and up to date the bulwark of the Board 
when there has been actual work to be done-I do not here refer to 
attending meetings and talking-haa been, with one or two exoeptions, the
official. 

6. Up to the present, the Board has been solely dependent on Government 
for its funds. The Government of the Punjab, has, except in the particularly 
bad year 1923-24, been generous in its response. A Statement showing' 
the annual grants made by Governinent since 1920-21, and the annual 
expenditure of the Board since that date, is attached as Appendix C. 
The "Income and Expenditure" statement of the Rural Section of the 
Board for last year is attached as Appendix D. It should be particularly 
noted that the bulk ot the expenditure falls under the Headings " Salaries" 
and "T.A." to Investigators and "Printing," and that the over'head 
charges are extremely small. This is accounted for by the fact that the 
Secretary has given his se-rnces gratis, and the office staff has been kept: 



696 

down to a mInimum. When the Board is put on a more stable footing, 
an increase in these' overhead charges must be contemplated. 

7. This brings us to review the existing position. In the Punjab, there 
has been laid by the efforts of a few individuals the foundation for a 
Bureau of Economic Research. The work already published is claiming 
attention not only in India but also abroad. It has largely been a. labour 
of love. No one who has had any connection with the Board would like 
to see its activities curtailed; on the other hand, the work already done is 
making more clear to the members the still larger field that remains to be 
eX'plored. I note that the Oxford Institute of Rural Economics is publishing 
village economic surveys similar to those on w'hich the Board has been 
engaged since 1925, and the published results of whioh will be forthcoming 
shortly. If work of this nature is necessary in England where so much 
systematlic study has already been undertaken, how much more necessary 
is it in the Punjab if a sound agrarian policy is to be formulated? A 
certain amount of research work along the same lines as we are following 
here is perhaps being done in other Provinces, but where we lead is that 
in the Punjab we have in hand an organised scheme of research. The 
Board is a co-operative effort on the part of those who know mlOSt about, 
and are most ~nterested in, the economic problems of the Province. Other 
Provinces are beginning to recognise the necessity of undertaking similar 
systematic investigations. Within the last month, I have had communica
tions from the Revenue Member of the United Provinces and from the 
Secretary of the Provincial Co-operative Institute, Bombay, asking for all 
deta~ls about our Constitution and our work 'here. 

The Punjab in this respect is simply keeping abreast of other countri43s. 
It is coming to be more clearly recognised by all Governments that 1;he 
formulation of an economic policy is dependent upon accurate dala being 
available, and it seems to me that a Board, the aim of which is to 
investigate the facts of the economic situation deserves every encourage
ment. What should not be lost sight of, however, is that work of this 
nature must be carried on steadily from year to year; the field will yield 
little to sudden bursUs of energy and then relaxation. 

The Punjab Government would appear to be realising more the advantages 
of such a body During the controversy over the Punjab Money Lenders' 
Bill, the Board was asked to collect figures in the villages under investiga
tion showing the money outstanding to agriculturist moneylenders, non
agriculturist moneylenders, &c., and a Report was submitted to Government. 
Recent references to the Board from Government include such things as 
the percentage lost by buyers through faulty weights and measures, the 
extent to which the big agriculturist is swallowing up the small, &C. 

B. The question of the re-organisation of the Board is at present under 
consideration. The principal defects which experience has shown to exiqt 
are:-

(a) The untrained investigator. It has been the practice of the Board 
to employ an investigator fo~ one 'year on Rs.150 p.m., i.e., for one 
village survey. To begin with the Board was opposed to employing 
an investigator, even one who had done well, a second time, in case 
he imagined that he thereby acquired a right to employment in some 
other department of Government. This system had the great dis
advantage that the experience gained in conducting on!! investigation 
was thrown away, and recently two investigators have been appointed 
for a second inquiry. Even this hardly meeUs the case. For work 
of this nature we require the best type of graduate, and while Govern
ment Service retains its present lure for them we are not likely to 
get the best men on any short term contract. Work under the Board 
tends to be regarded as a backwater where a man may be stranded 
when Government jobs are passing by. 

Mr. W. H. Myles. 
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The rectification of this trouble is dependent on the Board being 
assured of its annual grant, or the institution of a capital fund. A 
suggestion that has been made is that the Board's investigators might 
be put on one or other of the Government's cadre, e.g., that of 
the Co~perative Department. If the Board could receive an assurance 
from Government that it might safely depend on an annual grant 
of a certain amount for, say, the next ten years, it would be possible 
to make more permanent arrangements, e.g., a graded scale, say, 

. RB.l50 to &.350 p.m., 'and the establishment of a Provident Fund 
in lieu of pension. 

(b) Practically the same position exists as regards the Headquarters 
Staff. When I took over the post of Secretary, at first, I carned on 
for over a year with no clerical assistance. A clerk was then appointed 
on &.100 p.m. (now Assistant Secretary on &.150 p.m.), and about a 
year ago'a typist was added on &.60 p.m. As at present constituted 
the Board has no prospects to offer them, and the result is that 
the Assistant Secretary is now a selected candidate for employment 
as an Income Tax Officer and the typist is at present sitting the 
examination of the Staff Selection Board in. Delhi. Assuming they 
went off together it would be extremely difficult for an Honorary 
Secretary to carry on. As regards the post of Assistant Secretary 
it would pay the Board to make it one which a man corild ·take up 
as his life-work, but this again is dependent on the assurance of an 
annual grant. 

(c) The existing methods of conducting work throw perhaps more 
on the members' than the Board has a right fio expect. This applies 
particularly to those who are acting as Members-in-Charge of invesbi
gation. The employment of the untrained investigation throws on them 
much work of a somewhat routine nature of which they might well 
be relieved. In some oases, it has been necessary for the Member-in
Charge to re-write the report--so weak was the investigator's know
ledge of English. If investigators are taken on permanently, this 
difficulty would be partly overcome, for the investigator as such would 
know more about his work; and it might later be possible to ·promote 
a good investigator to the post of inspector of work in progress. This 
would relieve the Members of much work they are doing at present 
and leave them freer to devote their time to broader questions, e.g., 
the initiation of new inquiries and the consideration. of the way in 
which this work should be tackled. 

(d) The Board cannot contemplate the general work of direction 
being carried on for ever by an Honorary Secretary-in fact, if I 
had to give up the work to-morrow, I fear there might be trouble 
in finding someone to carryon. This is perhaps the weakest link 
in the present organisation. Possible alternatives are:-

(i) Putting the Board under one of the existing departments 01 
Government, e.g., Land Records or ~peration, in which casEI 
the work of supervision might be carried on by the head of that 
Department. This would mean sacrificing to some extent the 
non~fficial nature of the Board, and would lead to weakening of 
the co-operative effort, which shouIa he retained if at all possible. 

(ii) Appointing a full-time Secretary. The difficulty here would 
be to get the proper man. He must in the first place be a trained 
man, and in the second he must have local knowledge. If a full-timE 
man were appointed the tendency would be to leave everything 
to him-he would come more and more to .be responsible both for 
the initiation and the supervision of inquiries. I rather fear thai 
what you would have to pay for the man you want would preclude 
this solution. 
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(iii) Strengthening the office staff and carrying on by a parI;
"time Secretary, not necessarily honorary as at present. If this 
is the .solution adopted, it must be realised that the limit of 
expansion has pretty nearly been reached. The Board has at 
present six inquiries in hand, three reports in the Press and 
seven in preparation, and three inquiries along entirely new linBfl 
under consideration. 

APPENDIX" A." 

CONSTITUTION OF THE BOARD OF ECONOMIC INQUIRY, PUNJAB. 

Er£ officio. 
2 Financial Commissioners (Chairmen of the two branches of 

the Board, Mr. King being Chairman, by name, of the 
Rural, and the Financial Commissioner, Development, 
tr£ officio, being Chairman of Urban Section). 

1 Director of Agriculture. 
I Registrar, Co-<>perative Societies, Punjab. 
I Director of Public Health, Punjab. 
I Professor of Agriculture (Punjab Agricultural ·College, 

Lyallpur). 
I Inspector of Factories, Punjab. 
I Director of Industries, Punjab. 
I The Professor (or Professors) of Economics in the University 

of the Punjab. 

9 

:Nominated. 
2 Officials interested in economics and statistics to be nominated 

by the Chairmen. 
2 Nominees of the Director of Public Instruction, Punjab. 
I Officer of the Co-operative Societies, to be nominated by the 

Registrar. 
4 Nominees of the Syndicate of the University. 
I Indian Journalist to be nominated by Government. 
6 Other gentlemen or ladies to be nominated by Government. 

16 

25 Grand Total. 

AP~~NDI~ "B." 

PUBLICATIONS OF THE BOARD OF EcONOMIO INQUIRY, PUNJAB. 

1. "An Economic Survey of Bairampur in the Hoshiarpur District," by 
Ram Lal Bhalla, M.A. 

2. "The Milk Supply of Lahore in 1921," by Pt. Shiva Datta, M.A. 
a. "Questionnaire for Economic Inquiries." 
4. "The Size and Distribution of Agricultural Holdings in the Punjab," 

by H. Calvert, B.Se., C.I.E., I.C.S. 
li. "An Inquiry into Mortgages of Agricultural Land in the Kot Kapura 

Utar Assessment Circle of the Ferozepur District of the Punjab," 
by S. Balwant Singh, B.A., edited by H. Culvert, I.C.S. 

Mr. W. H. Myles. 
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6 ... Rates of Food ConsumptlOn of Zamindars in the Tallagang Tehsil of 
of the Attock District," by C. B. Barry, M.A., I.C,S. 

7 ... Sixty Years of Punjab Food Prices, 1861-1920," By W. H. Myles, M.A. 
8 ... The Economic Value of Goats in the Punjab," by H. R. Stewart, I.A.S. 
9. "An Economic Survey in the Kangra District," py Mul Raj, M.A., edited 

by H. Calvert, I.C.S. (In preparation.) 
10 ... Catalogue of Economic Literature in Lahore Libraries," by Cyril P. K. 

Fazal, M.A. (In preparation.) 
11 ... Cultivators' Holdings in the Punjab,"by H. Calvert, B.Sc., C.I.E., 

I.C.S. (In preparation.) 
12. "Some Aspects of Batai Cultivation in the Lyallpur District," by 

Professor H. R. Stewart, I.A.S. 
13. "Eighty Years of Punjab Food Prices, 1841-1920," by Profess()r Brij 

Narain, M.A. 
14. .. An Inquiry into M()rtgages of Agricultural Land in the Pothwar 

Assessment Circle of the Rawalpindi District in the Punjab," by 
Raja Hassan Akhtar, B.A., edited by H. Calvert, I.C.S. 

15. "Further Accounts of Different Systems ()f Farming in the Canal 
C()l()nies of the Punjab,';' by H. R. Stewart, I.A.S., and S. Kartar 
Singh, B.Sc., L.Ag. (In press.) 

16. "An Economic Inquiry of Gaggar Bhana in the Amritsar District of 
the Punjab," by S. Gian Singh, B.Se., edited by C. M. King, C.S.I., 
C.I.E., I.C.S. (In press.) 

17. "An Economic Inquiry of Gijhi in the Rohtak District of the Punjab," 
by Raj Narain, M.A., edited by Professor Brij Narain, M.A. (In 
press.) 

18. "An Economic Inquiry of Tehong in the Jullundur District ()f the 
Punjab," by Anchal Dass Kandola, B.A., edited by H. Calvert, 
I.C.S. 

FORTHOOJII:ING. 

General Economic Inquiries in Rawalpindi, Saukot, Hissar, Multan, 
Lahore, etc., -etc. 

1. " Family Budgets of Low Paid Clerks," by Mrs. Caleb (Urban Section 
Publication). 

APPENDIX C. 

Grant. anti ErependitureB of the Board of Economic [1lquiry, PU1ljab,from 1920-21. 

Year. 

I 
Annual 

I 
Opening 

Expenditure·1 
Balance in hand 

Grant. Balance. at l'nd of year. 

Ra. Rs. Ra. Rs. 
1920-21 ... 15,000 - 4,605 10,335 (lapsed). 
1921-22 ... 20,000 -- 7,025 12,975 (lapsed). 
1922-23 ... 20,400 - 3,964 16,436 (lapsed} 
1923-24 ... 5,400 - 5,461/2/11 1,804/11 

1,865/13/11 
1924-25 ... 10,000 12,204/11 5,646/1 6,558/10 
1925-26 ... 27,000/3,000 36,558/10 20,869/-/1 15,689/9/11 
1926-27 ... 66,000 81,689/9/11 - -

I 



APPENDIX D. 
INCOME AND EXPENDITURE STATEMENT FOR YEAR ENDING 31sT MARCH, 1926, OF RURAL SECTION OF THE BOARD 01' 

ECONOMIC INQUIRY, Pt"NJAB. 

Receipts. 

1. Stamps in band 
2. Petty C8l1b in band 
3. Balance b.f. from last year 

Rs. a. p. 
386 

14 14 11 
5,588 13 7 

4. Grant allotted by Joint Board for 1925-26 
5. Special grant from Government ••• 

Total 

Rs. a. p. 

5,607 5 0 
20,000 0 0 
3,000 0 0 

28,607 5 0 

A. Salaries-
Expenditure. 

1. Office 
2. Investigators 

B. Travelling Allowance-
1. Members 
2. Investigators 

C. Contingent Expenditnre
Investigators 

D. Printing-
1. Pnblications ••• 

. 2. Proceedings ••• 
3. Miscellaneous 

E. Stationery 
F. Advertisement 
G. M.O. Commission ••• 
H. Stamps

Used ••• 
In hand 

I. MiscellaneouB-
1. Daily contingencies 
2. Economic catalogue 
3. Furniture ••• • •• 
4. Book!> 
5. Bank charges 

J. Audit charges 

Petty cash in hand 
Balance in bank ••• 

Total 

Rs. a. p. 
661 15 6 

14,559 13 11 

208 7 0 
950 14 3 
----

1,964 6 9 
56 4 0 

275 14 0 
----

217 2 0 
31 6 6 

----
44 0 0 
12 6 0 
6 8 0 

96 12 0 
a 2 0 

-----

Rs. a. p. 

15,221 13 5 

'1,159 .5 3 

240 2 3 

2,296 8 9 
109 9 0 
401 4 0 
136 0 0 

248 8 6 

162 12 0 
25 0 0 

------
20,000 15 2 

73 6 8 
8,532 15 2 

28,607 5 0 
---

....::I 
0 
0 
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Oral Evidence. 

45,437. The Chairman: Mr. Myles, you are a Professor in the University 
of the PunjabP-Yes, University Professor of Economics. 

4.5,438. You are here to.day more especially in your capacity of Honorary 
Secretary to the Board of Economic Inquiry in the Punjab?-Yes. 

45,439. We have asked you to appear before the Commission at very short 
notice, and in spite of that fact you have given us a notE' for which we are 
obliged to you. I think that note explains the pooition of the Board and 
your views in certain directions. There are, however, one or two questions 
I should like to ask you. Do you think the present arrangements by which 
the Board is financed provide a sufficient degree of oontinuity and security 
for the future ?-T,hat is doubtful; one of the difficulties is the question of 
permanent investigators, and we cannot take on permanent investigators 
unless we are more or less assured of a certain annual grant for a definiw 
number of years. 

45,440. You mean a particular inquiry may be estimated to take five years 
and you are not in a position to engage a man to apply himself to that 
piece of work for five years?-Not altogether that; the point is that an 
investigator in doing one survey gains a large amount of experience which 
is useful for further work; but we take him on for one survey only to begin 
with, and we cannot keep him permanently as things stand. 

45,441. Would you give us the existing constitution of the BoardP-That 
is given in Appendix A. (See page 698.) 

45,442. Under the existing arrangements who initiates the research?
The Board itself, or it may be an individual puts up a proposal, or again 
it may be the Government puts UP. a proposal. 

45,443. To what extent is. it really true to say that the Board is a non
official bodyP-It is non-official in the sense that once the Council ha3 
passed the grant for a particular year, the grant is handed over to the 
Board and the Board 'has full powers in the spending of that sum. 

45,444. Was the main purpose in making the change which you describe 
on page 694, that is to say, making the Board entirely non-official to secure 
a non-lapsing grant?-That was one thing which was most necessary. But 
there was another, namely, the trouble with the Accountant-General in 
getting the bills of non-official investigators passed; all kinds of difficulties 
were raised, and it was on that score that the case was put up to Govern
ment for making the Board a non-official body. 

45,445. Are there any signs that the. urban section, which is now according 
to your own showing asleep, will wake up P-I have an idea that the best 
method would be to throw the two sections together instead of trying to 
separate them as they are at the moment. At present I fear the urban 
section is doing practically nothing. 

4.5,446. Is it doing any harm ?-I do not know; the urban section came 
int.o being partly owing to political reasons; it was felt that many of the 
investigators available were better suited for urban than for rural research 
and that there might be greater support for the Board if it were also 
looking into urban as well as rural questions. 

45,447. Have you got a sufficient arrangement for making preserving 
and rendering readily available your records of research ?-Those that are 
passed by the Board are published and are available to the public from the 
printers. 

45,448. Mr. Calvert: The material is also available?-Yes, the material 
is kept and is also available to other investigators. . 
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45,449. The Ohai?'man: Are you as a Board receiving the publications 
on subjects germane to your own activities from abroadP-We get a certain 
number in exchange, but not a great number. 

45,450. Is t'hat a direction in which development might with advantage 
take place P-I think it is, but it involves expense and such money as we 
have got up to date I have been rather inclined to spend on investigation 
and printing our own work rather than in purchasing the work of others j. 
but it i& certainly a direction in which we might spend a certain amount. 

45,451. Is there a strong economic school in' the UniversityP-Not 
particularly. 

45,452. Have you a good economic library in the UniversityP-Fair. 
45,453. Pro/esso?' GanguZee: Have you a Department of EoonomicsP-Yes, 
45,454. Tile 0Ilai1'1nan: It is not a strong schoolP-1 am the one University 

teacher, and a certain amount of assistance from the Professors in t'he
oolleges is got so far as M.A. teaching is concerned; but we are very much 
under-staffed as things are at present. 

45,455. Do you take in a wide range of pUblications P-Fair; the 
University library takes in most of the economic journals; they are avail
able. 

45,456. So that they are available to the BoardP-Yes. 
45,457. I should 'have thought that a rather more definite arrangement. 

for directing the inquiries of the Board was required; how large is YO'llr 
Board P Is it 12 P-We have! got 25 mem'bers, but not all of those are on 
the rural section. 

45,458. How many are on the rural section P-We have about half of 
those. 

45,459. T,hat is 12; do not you think 12 is rather a large body for settling 
the lines of research that you are going to undertakeP-We work to a fair 
extent by su\K)ommittees of the Board. 

45,460. I expect you really do the whole thing yourself, though you wilt 
not tell us so P--Onel gets a good share of it to do, but the one thing in 
regard to which the members of the Board come in extraordinarily useful 
is that, when investigations are set going in different parts of the ProvinC'E'. 
we invariably get one who is familiar with that area and knows it well 
to act as member in charge, and that is most useful. 

45,461. Are you engaging persons to carryon your research work as 
whole-time servants of the Board itselfP-Yes, for one year or for the 
period of a survey. 

45,462. T,he Board is the employing bodyP-Yes. 
45,463. Professor GanguZee: Only for one yearP-For one survey so far. 
45,464. One survey may take two yearsP-One actual survey in Kangra 

district, where we are tackling a very wide area, took over two years; 
but normally the investigators are tmtployed for one year, which we consider 
suffir.ient for the survey of one village. 

45,465. The Ohairman: I observe from your note thab you do not think 
it likely that itny salary that the Board could pay to a whole-time pa.id 
secretary would be. likely to attract the right tYPIli of man; is that so p
I think ,if you appointed a full-time man, more and more of the work would 
simply be left to ihim; he would not get the advice and the guidance that 
an honorary man does, and if you are going to put the whole of the work 
into his hands, I think you want a first rate man. 

45,466. Do you think the Board could afford to pay for a first rate. 
manP-I do not think SOj nob at present 

lIlr. W. H. Myles. , 
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45,467. Do you see a great deal of work ahead of the BoardP-Yes, t 
see much more now than I did when it started. 

45,468. On the whole, are you satisfied wiilh the investigators whom you 
have employed P-No; and we shall not get the right type of investigator 
until such time as we cali offer them a longer term of contract. 

45,469. What do you suggest would be a reasonable appointment ?-I 
think if we could take them on in the firs1l place, say, for five years. 

45,470. A five year appointmentP-Yes, with some 'hopes of continua.nce 
after that. The difficulty is that a young man wants if possible to get 
into Government service; if we offer him five years, then he would be too 
old for getting into Government service by the time those five years had 
-elapsed; if it were only to be five years, I should think he. would think 
"twice before he took service under the Board. 

45,471. Sir Ganga Ram: Would he be any good in any sphere of life 
after the five yearsP-He would know a great deal about village economy. 

45,472. Knowing is one thing, but what practical good could he doP 
What service could he come intoP-I should think he would be very useful, 
lIay in the CcH>perative Department, but I speak subject to correction by 
Mr. Calvert. 

45,473. Sir James MacKenna: How many students of economics have 
you ?-In the M.A. class at present I have some 28 students; that is 
including two yeam, the 5th and 6th year class. 

45,474. How many in the other classP-The B.A. is taught in college.! 
affiliated to the University; they run to about a thousand per year in 
-economics I think. 

45,475. How many students of economics were there in Edinburgh when 
you were thereP-In the last year I was at Edinburgh, that was 1919-20, 
'the class ran, as far as I !remember, to about 420; but that was a very 
exceptional year in that officers and men had come back from the War 
In pre-war days our economics class, which WIlB one of the biggest clar,ses 
in the University, used to run to 220 to 250. . 

45,476. When I was at Edinburgh 38 years ago it was about 40. Why 
do you think there has been this enormous dooire to study economics 
1l0th in Edinbm'gh and in the Punjab P-In Edinburgh it was said that 
it WII.'I a fairly easy subject to get through; the same is said in the 
Punjab; but I think there are other reasons as well. It is a subject 
that is more in the public eye than it was 40 years ago. 

45,477. Of ooume, in my time it was not a subject for the M.A. at 
all. Do you think the existence of this Board stimulates any desire 
to do original work amongst your M.A. studentsP-There is one 'Way in 
which I am endeavouring to stimulate it amongst the students themselves. 
It is really with two objects. They have to do a thesis for their M.A. 
examination, and we have prescribed certain portions of our question
naire for rural enquiries as a subject that a student may take up for 
his M.A. thesis; I think that is very good for the students themselves, 
and aloo good for us in that we see the students who can collect data 
and put things together and who might make good investigators with 
'the Board after they have completed their M.A. 

45,478. Would you say generally that apart fr9m the degree value of 
economics it is a good sign that an increasing interest is being taken 
in the subject in the UniversitiesP-Yes, I think it is a very good sign, 
and particularly so in India. 

45,479. Professor Gang1.l1ee: Why do you think that such .. Board 
of Economic Enquiry would work satisfactorily if" it were a non-official 
body?-I think from the standpoint of its results there is an advantage 
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in the work being put out by a. non-official body, in that if it were 
done by the Government there would be a tendency, rightly or wrongly, 
to regard it as proving some foregone conclusion. 
, 45,480. It is purely psychologicalP-Partly. 

45,481. Could you tell the Commission whether the value of the work 
of the Board of Enquiry i.s appreciated by the non-officials, the politicians 
and other educa.ted men of the ProvinceP-It is beginning to be. I 
remember when we asked for a larger grant, I peroonally approached 
some Members of our Council, just to see how the land lay, and I 
found that it WllB known to quite a number of them, and they were 
quite interEsted in the work we were doing. 

45,482. At the pre.sent time you depend solely on the Government for 
financial supportP-We do. 

45,483. Have you any fund.\! from any non-official sourceP-We have 
had nothing of that nature so far. Two years ago I raised the que.stion 
on the Board as to whether we might bring the 'Board before the public 
in the hope of raising funds; the Bollird at that time decided that no 
steps in that direction should 'be taken. 

45,484. As you admit yourself in this note, the inve.stigators whom 
you appoint; are not fully trained to carryon investigations?-In most 
case.s they have had no training in re.search whatsoever. 

45,485. So that you appoint them and then direct them to carryon 
the particular work that you select for themP-What we do is, we draw 
out very very clearly and definitely the work that they are actually 
to do. Before I came here there had been certain investigations 
attempted, but they resulted in nothing succe.ssful, because what they 
did WllB, they appointed a man and said: "Go and inve.stigate factory 
conditions." 1 think that is simply a waste of money. If you take a 
student who has just completed his couree and you want satisfactory 
work from him,' you have got to tell him very definitely the work you 
want him to do, and see that his work is carefully supervised. 

45,486. So, he does it mechanically: he is given a table and he simply 
fills up tho table P-He ia there to collect the data. 

45,487. If you take an untrained man, about six months may have to 
'be occupied in teaching him the methods of collecting data, and develop
ing his economic sense; do you think such a procedure profitable P-In 
any case, if you send a, man to a village, ,he has got to be there a certain 
time ·before he gains the confidence of the villagers; that is an im
portant point, that a certain time has to be spent more or less in 
acquiring the confidence of the villagers; but even 50, time i.s wasted 
through the untrained investigator; I admit that readily. 

45,488. I Gee that most of your reports are written by the officials, 
are they notP-Most of them have been supervised !by officials; there 
may be one or two that ha~ not been. 

45,489. Written by the officials' or put in order by the officials?-Put 
in order by the officials, yes. 

45,490. You have made a reference in your notes to the Oxford Insti
tute of Rural Economics; what step would you take for developing this 
Board of Economic Enquiry into such an instituteP-'1 am afraid I 
cannot answer that question; I really do not know enough about the 
Oxford Institute; it has come into the forefront since I saw Oxford 
last. 

45491. iWould you like to see this Board of Economic Enquiry attached 
to the University as a Department of Rural EconomicsP-1 think it is 
better as it is. 

Ur. lV. H. Myle&. 
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45,492. Would you like to see it in any way attached to the Lyallput: 
Agricultural College?-It is very much' better with its headquarters at 
Lahore. 

45,493. At the present time I understand it has nothing to do with 
the Agricultural College at LyallpurP-No. 

45,494. Mr. Call1ert: I has been suggested that interest in agricultural 
problems might be stimulated if Rural Economics were made a subject 
of a degree course. Do you think we are in a position to have a course 
for a degree in Rural Economics P-I may call Mr. Calvert's attention 
to the fact that in designing a new course ·here for the Combined 
Honours Class, which is a somewhat comprehensive scheme, we made the 
major course one in Agricultural Economics. 

45,495. There are no actual Professors of Agricultural Economics in 
the Punjab, ue thereP-There are no Professors, as such, of Agricul
tural Economics. 

45,496. Mr. Kamo.t: In your economic enquiries is it possible to collect 
the family budgets in rural areasP-'.I.'hat is what Qur investigators have 
found one of the most difficult questions of all. In our questionnaire we 
have one section which deals with consumption, and one investigator after 
another has told me it is the. most difficult section in the whole ques
tionnaire. 

45,497. In view of this difficulty, how do you formulate your conclusions 
with regard to the standard of living in rural areas? I refer to the 
accuracy of your estimates of such mattersP-iIn view of the difficulty 
of this question of consumption, we have tried to tackle it in another 
way. Mr. RobertA3, who is a . co-opted member of your Commission, has 
at Khanewal a large number of tenants to whom he supplies grain at 
rates below the market rates, with the result that his tenants invariably 
buy grain from him. He very kindly agreed to put the data so collected 
at our disposal, and the Board appointed an investigator with Mr. Roberts 
for three months to go into the question of the consumption of food-grains 
of Mr. Roberts' own tenantA3, because there the data are more reliable 
than we are likely to get in a village. That inquiry is proceeding at 
the present time. All the sections of the reports tliat have come in 
dealing with consumption are inclined to be a little weak. 

45,498. In view of the fact that this is at best an indirect method of 
deducing conclusions, could we take it that, after all any conclusions 
regarding the standard of living are to be taken only as general and 
not 88 very accurateP-I think you must, at present. 

45,499. That weakens the whole thingP-Yes. 
45,500. Should tlhe Revenue or the Agricultural Department be the agency 

for crop estimates or censuses of production ?-That is a point with which 
I am not directly concerned, and I have not given it sufficient thought 
to say. 

45,501. I thought, 88 the secretary of this Board of Economic Inquiry, 
probably this would be a point on which you could give us. some enlighten
ment from your experience. You have not given any thought to this 
question?-J: do know something about it, as I was on a statistical com
mittee which met here and made certain recommendations on crop esti
mates, price statistics and various other things, but it is not really in 
connection with that that I have come before you to-day. 

~5,502. I believe the Report of the Economic Inquiry Committee refet;ed 
to this point, and Professor Burnett-Hurst was inclined to take the Vlew 
th.llt the Revenue Department was not the correct agency for the collection 
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of ~tatistics, and that this work should be under the Agricultural Depart
ment?-I do not remember that in his minority report. He divid"d 
inquirias into two' types, extensive and intensive. Extensive inquiries 
he thought might be done through the Land Revenue staff, but 
he recommended that intensive inquiries should be done by something 
similar to the Board of Economic Inquiry in the Punjab. 

45,503. That is the main feature of his report, but he also says that 
flteps should be taken gradually to transfer this work from the Provincial 
Revenue Department to the Provincial Agricultural Department ?-On 
that I am not prepared to express an opinion. 

45,504. Do you think the prasent agency with the Government of India, 
the Department of Statistics, is wide enough for the collection of statistics 
in India?-I would prefer not to answer that question. 

45,505. Mr. Roberts: Do you think the Board would be capable later 
of undertaking an inquiry into the economics of cattle-breeding and subjects 
of that kind ?-I should think that is a problem the Board might very 
well take up. I see no reason why it should not take it up now. 

45,506. I have been struck with the difficulty of getting any definite 
information on the point. It seems to me it might be one of the things 
the Board might take up ?-If you will give us a note on this I will have 
it put before the Board and discussed. 

45,507. Sir Ganga Ram: Why is it that 90 per cent. of the students 
who go in for the B.A. take your subject?-I suppose it is a. popular 
subject. 

45,508. As leading to what career?-I do not know, but the students 
believe it is a good ;;;ubject. A B.A. in this University has to take three 
subjects. If he puts in an application for a job, he says, "I took 
Economics in my B.A." He seldom mentions the other two subjects; he 
seems to think it is Economics that will get him the job. 

45,509. Do not you know he is always looked on with contempt by the 
people he applies to when he says thatP-The student (foes not believe so. 

45,510. Can you give me the name of any of your students who have 
made good in their after-careers?-Yes. One is now in the Europea.n 
grade of the Imperial Bank of India in Bombay; another is· in the officer 
grade of the Police Department; another went into the Finance and Audit 
Department, and there are many more. 

45,511. But why do they prefer this subject? Is it the line of least 
resistance ?-I cannot tell you the reason why so many take it. It has 
been said that it is an easy subject, but when I have acted as examiner 
I have tried to stiffen up the standard. 

45,512. What branches of economics do you teach? I have seen your 
quastion papers; one question relates. to exchange, another to gold bullion 
and so on. How can you create any permanent imprassion on them P 
You give them a degree, and they think it is culture. What practical 
good is it doing?-The practical good of economics? That is a big question. 

45,513. Sir Thomas Middleton: You make a strong point of the idea 
that the Board should be non-officiaIP-Yas. 

45,514. Using such official assistance as can be got? That is what you 
are now doing. You have a number of officials who are assisting you in 
their private capacity?-Yes. My hope is that in future we will get more 
assistance from the non-officials, but, so far, with one or two exceptions, 
we have had to rely largely on the official, when there was actual work 
to be done. 

Mr. lV. H. Myles. 
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45,515. Should not work of this sort centre round the University? In 
reply to Professor Gangulee, you said you thought it would not be desir
able thah inquiries of this description should centre round the University, 
but, to refer to a parallel case, the Institute of. Economics at Oxford is 
a University institution?-Yes, but the running of Oxford University and 
of the Punjah University are somewhat different. 

45,516 . .A: subject which is found to be a suitable one for incorporation 
in the University of Oxford might presumably be suitable for the Univer
sity of the Punjab ?-1 am not saying it is unsuitable, but I think the 
present machinery is better than you could create at present within the 
University for the conduct of such work. I give that as my firm opinion. 

45,517. Your main difficulty is that you have to employ temporary, un
trained assistants, and you have no means of providing a career for these 
men, so that directly they hecome useful they leave youP-Yes. 

45,518. In order to secure continuity, you want something in the nature 
of an, Institute of Economics, do you not? 

45,5i9. That would enable you to employ a nucleus staff permanentlyP
Yes. 

45,520. At Oxford, there is a small permanent staff, and these village 
inquiries to which you refer in your note were in fact undertaken by 
temporary assistants working in conjunction with the permanent staff. If 
you had something in the form of a nucleus staff here in Lahore could 
you not conduct many of the inquiries, which are necessary,_ by means 
of temporary assistants acting under guidance ?-I do not think that would 
be as successful as if you had permanent men, men who had done two 
or three investigations. I think the training they will get in doing that 
will be most valuable in future work. 

45,521. If you had a permanent staff attached to the University, pre
sumably they would, in the first instance, undertake such inquiries as they 
could. The work would grow rapidly, 'and you could not expect to pro
vide a permanent staff for all the work that might be required in a 
Province the size of the Punjab; you must have recourse to temporary 
assistants. I ask you whether the form of organisation which has been 
adopted in Oxford would not be likoly to suit you here ?-I think we are 
better as we are. 

45,522. Is there no chance of some Rockefeller or Carnegie coming for
ward to help you with an Institute of Economics?-I thought of approach
ing some of the benevolent gentlemen in the Province, but the Board 
ruled it should not be done. 

(The witness withdrew.) 

The Oommission then adjo'UTlIed till 2 p.m. on ThuTsday, 10th lJlaTch, 1927, 
at liyallpuT. 
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T~ursday, March 10th, 1927. 

LYALLPUR. 

PRESENT: 
The l\IARQUESS OF LINLITHGOW, D.L. (Chairman). 

Sir HENRY SUVELEY LAWRENCE, Mr. H. CALVERT, C.LE., 
K.C.S.I., I.C.S. Raja SRI KRISHNA 

Sir THOMAS MIDDLETON, K.B.E., GAJAPATI NARAYANA 
C.B. P ARLAKIMEDI. 

Rai Bahadur Sir GANGA RAM, KT., 
C.LE., M.V.O. Professor N. GANGULEE. 

Sir JAMES MACKENNA, KT., C.LE., Mr. B. S. KAMAT. 
I.C.S. 

I.C.S. 
CHANDRA 
DEO OF 

Mr. C. A. BARRON, C.S.I., C.LE., C.V.O., LC.S.} (Co-opted Members). 
Mr. oW. ROBERTS, B.Sc. 

Mr. J. A. MADAN, I.C.S. t(J . t St' ) 
Mr. F. W. H. SMITH= f om tere anes. 

Mr. T. A. MILLER BROWNLIE, C.E., M.I.W_E., M.I.M. & C.E., 
Agricultural Engineer to Government, Punjab, and 

Principal Agricultural College, Lyallpur. 
Replies to the Questionnaire. 

QUESTION 1.-REsEARCH.-(a) When an officer is appointed in order to 
carry out a particular line or lines of research it is essential that he should 
be provided with the necessary staff to assist him to carry out his ideas; 
particularly is this the case after he has performed several years of work 
in the Department and when it would be a waste of his time for him 
to perform the many matters of routine which the investigations entail 
and which would be more economically performed by a trained young 
a.ssistant working under his guidance, thus leaving the specialists with 
more time to devote to other lines of investigation. 

Such an increase of staff neoessarily means additional cost in the' work
ing of the particular research section, and as research cannot be run on 
commercial lines, it requires to be financed by Government, but the results 
of such research may prove of great financial benefit to the Province. That 
such research has proved of benefit to the province is, I think, evident 
from the fact that the budget allotment to the Punjab Agricultural Depart
ment has risen from 21 lakhs in 1906 to 381 lakhs in 1926. Certain lines 
of research are of All-India importance and might be more economically 
carried out under the direction of a central authority. 

(b) In the Engineering Section of the Department progress during the 
past five years has been very seriously hampered for the want of trained 
Assistants. Most of the agricultural implements in use in India at the 
present time leave very great room for improvement, and there is a vast 
field of work in this line alone. Take, for example, the plough. Several 
types of modern ploughs are in use in India and have been evolved by 
modifying 'Vestern types, but these are by no -means as efficient as they 
might be made. A scientific study of the implement is required and dyna
mometer tests in various soils of ma-ny modified types have to be made 
before desiguing to suit Indian soils can be undertaken. These remarks 
apply also to othpr implements, and further information is given under 
Question 14. 
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Other fields of inveStigation are suitable water-lifting devioes, the study 
of sub-soil water movement and the effect of heavy withdrawal of sub-soil 
water for irrigation purposes. 

I am glad to say that in the Punjab, sanction has recently been accorded 
to ,the appointment of an Assistant Engineer for a period of two years 
to take up the question of implement design, but I am of the opinion 
that a suitably trained man will not be forthcoming on a short-term appoint
ment, and as the field of investigation is sufficiently large to occupy several 
experts for the fun term-of service, at least one permanent official is 
required for the Punjab. 

(c) Tho most important item of research in the Engineering Section which 
has not yet been undertaken is the installation of a hydraulic station for 
the measureJDent and investigation of the quantity of water required to 
mature the various crops under the various conditions of cultivation prac
tised. The importance of such a station cannot be over-estimated, particu
larly as all the waters of the five rivers of the Punjab are already devoted 
to irrigation, and if the irrigated areas are to be extended then the applica
tion of surplus water has to be stopped. 

QUBsrioN 2.-AGJUoULrtJRAL EDUOArloN.-My experience of agricultural 
education relates to that imparted at the Agricultural College at Lyallpur. 

(i) The supply of teachers in this institution is sufficient to meet the 
requirements of the- courses as already arnrnged; advantage is taken of all 
new specialists who are appointed to the department, and these officers are 
required to give a series of lectures in the subjects of which they have made 
a special study--thus securing for the students a very high standard of 
instruction comparable with instruction of a similar kind in Britain. 

Iii) There is an urgent need for the. extension of teaching facilities at the 
Agricultural College and Research Institute at Lyallpur. With the appoint
ment in recent years of the several specialist officers such as the Fodder 
Specialist, Fruit Specialist, Entomologist, second Agricultural CheJllist, 
Bacteriologist, &c., laboratory accommodation is far from adequate, and 
also the accommodation for students is very limited. The number of students 
admitted to the college is approximately one-fourth of the number of appli
cants for admission, and with the pre&ent staff of experts and the addition 
of a few Laboratory Attendants the teaching facilities could be greatly 
enhanced if laboratory acco:mmodation for the students was available. At 
the present time, extension of accommodation is in progress, and a general 
Bcheme for further extension during the next few years is--I understand
receiving favourable consideration from Government. 

I am not in favour of providing in other parts of the province similar 
teaching facilities to that at Lyallpur, because the students who receive 
instruction at Lyallpur are drawn from all over the province and ;we have 
at the Agricultural College, for practical and theoretical instruction, 
faciliiaes which it would be very difficult and expensive to duplicate. I 
cousider it would be a very much better arrangement to develop and expand 
at Lyallpur, making the institution there as nearly perfect as finance will 
permit rather than having two agricultural colleges iJDperfectly equipped. 

(iii) I presume that this question refers to the teachers of 'agriculture in 
schools. These teacher.. are members of the Educational Department who 
have completed a one year's course in agriculture at the Agricultural College 
at Lyallpur. Experience has shown that ths teachers who are drawn from 
the rural areas take a keener interest in agriculture than the town-bred men 
take. 

(iv) With regard to the Agricultural College at Lyallpur, I am of the 
opinion that the majority of tne students seeking admission are desirous of 
entering Government service after completion of the course of instruction. 

(v) The students adJDitted to the agricultural college are mainly drawn 
from the agricultural classes. Particular care is exercise" to secure chiefly 
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" agriculturists," and the few non-agriculturists who enter the college are 
admitted for special reasons. 

(vi) No modification is at present necessary in the courses of study. at tile 
Agricultural Coliege, but if the standard is raised of the Matriculation 
examination, then a recast of the courses will become necessary. Such 
alteration of the courses can' only be arrang$l when the new standard of 
th(l entrance examination has been decided upon. Such alteration will not 
present any great difficulty, but provision will have to be made to ensure 
that the complete education of the student does not become more eltpensiue 
than at present. 

A more expensive education would debar many of the sons of the poorer 
class farmers frolt! the benefits of an agricultural training, and their places 
would most likely be taken by the sons of the more wealthy townsmen, thus 
defeating the object of an agricultural training for those who are in most 
need of it and who would be most benefited by such a training. 

(vii) 1"ro)Il an inspection of the agricultural work carried on in a few of 
the vernacular middle schools, I consider that (a) nature study is of distinct 
benefit t.o the boys as it creates an interest in the animal and plant life 
around them and stimulates the faculty of observation; (b) As agricultural 
education in schools stands at present, I am more in favour of the school 
plot than of thE! school farm; the latter is expensive in capital cost of land 
and equipment, and I do not consider that the average teacher who has had 
only one year·s agricultural training is likely to get the best results from 
·an area of five acres. Such an area requires a. pair of bullocks, and these, 
with establishment charges, make the recurring charges heavy. In the 
school plot, the elements of agriculture can be taught and interest in the 
subject awakened. 

(viii) The majority of graduates from the College of Lyallpur have been 
taken into the Agricultura.!. Department. Some of our old students have 
been taken into the OHlperative and Irriga.tion Departments; a few having 
gone back to the land or obtained private appointments. 

(ix) The ma.in attraction in an agricultural eduoa.tion at the present time 
is i.n the prospect of Government service. There is a small percentage 
of our students who, themselves or their parents, own land, and who 
recognil*l tlhe advantage that I8.n agricultural training will give them in 
securing an enhanced income from the land. 

The financial benefit, whether it be in Government service or direct from 
the working of their own land, is the attraction and as the number of 
students who go back to the land increases, the force of exa.mple will ha.ve 
a strong effect in inlluencing youths to obtain tl'\aining necessary to obtain 
the oost results from the land. 

(x) It !has been suggested by the Punj,ab Agricultural Department that 
an area' of land be set aside for the training an practical farming of post
graduate students from the Agriculrbural College. The main featul'\es of 
the scheme are, that each of five selected graduates will be allotted an 
a.rea of land for a period of five years and on this area they can practice 
agriculture on their own respollBibility under the supervision of the Agri
cultural Department, the area of the land to be such that the graduate 
can, with careful work, obtain a livelihood commensurate with his position. 
The details of the soheme ue at present under the oonsideration of the 
Government. 

;Facilities d'or those graduates who desire to take an 1\£.8c. degree are 
q.lso provided at Lyallp'ur, Bangalore and Pusa. 

(xi) I oonsider that the most effective and the lea&t expensive method of 
education 8.Ild genel'\a.I propaganda is by means of wireless. I suggest that 
in the first instance receiving sets be installed at all tells;l headquarters ill 
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the school, and that short talks be broa.dC3.6t from Lahore weekly or bi-weekly 
as occasion requires. . ' . . . 

The whole Punjab oa.n easily be catered for' by one broadcaating station 
at Lahore. The great advantage of the scheme is that the senior Officers 
~f the various Departmente will be in a position to broadcast, thus ensuring 
that accurate information is disseminated. Apart from ite value as regards 
accurate information and instruction reaching the masses the scheme has 
very great possibilities from the administrative and 'political point of view. 

(xii) There are 124 tehsiZs in the province, and at a liberal estimate the 
'Cost of installing receiving sets would be one lakh of rupees. The main
tenance charges would be ten thousand rupees per annum. Assistants of 
tJhe Agricultural and (lo,..{)pere.tive Departanents would opeMlte the roc-eivers 
for an i1wur or two, say twice weekly. A subsidy would require to be paid 
to the broadC3.6ting COl(lpany for the use of the stwtion. The amount would 
depend on the number of departments using the station. For agriculture, 
education, veterinary and ihealth, I consider that Rs.12,OOO per annum would 
be & reasonable rental for the company. 

QUESTION S.-DEMONSTRATION AND PnOPOGANDA.-(a) Practioal denionstra.
tion has been t11e chief factor in imprO'Ving the methods of cultivation in 
the province. 

(b) Demonstration is most effective when carried out oin 1lhe !farmers' own 
fields, and it is essential that the demonstration is successful. To ensure 
success the Assistant in charge of the demonst.ration must know more th.an 
ilie farmer. As the Agricultural Department is young and the Assistants 
are traaned in the Department, they have the necessary scientific knowledge 
but lack the practical experience of the farmer and, therefore, require the 
close supervision of the older and more experienced members of the staff. 
Such 9Upervision is not always easy owing to the small number of experienced 
officers and the large areas over which they have toO exercise control, and 
an increase in the staff of experienced officers would lead to more effective 
and more numerous demonstrations. 

(c) The Punjab farmer has been somewhart chary in the past, in accepting 
expert advice, but in recent years there has been 1& distinct change, and 
as aJ result of the successful work done by ilie departmeDJt in the short time 
(If ite existence, the farmer is DOW muoh more inclined to seek advice. 
I consider that with an increase in demonstration work and judiciOl\ls 
advertisement the spread of improved methods will follow as a natum! 
consequence. 

(d) One of the most marked examples of the SUOC6S13 of demonstration 
was mh regard to damage to wheat by ear cockle in the Mumffa.rga.rh 
district some yea.rs ago. 

The farmers attributed the failures of the wheat crop to various climatic 
causes and were decidedly sceptical when Mr. Milne (who was then Economic 
Bot&nist) explaineil that the enormous loss of whea.t each vear was due 
entirely to ear cockle, and could be eradicated by the rowing of seed 
from the affected grains. Ultimately, the Economic Botanist carried out 
demonstrwtions in the fa.rmers' own fields, on the understanding that if 
his crop was worse than the farmer's crop he would pay for ifue loss, and 
if the crop was better than the farmer's crop then tJhe farmer . would. be 
the gainer. 

The demonst:mtion. was entirely successful, the result being that the 
farmers now either clean tJheir seed or purchase clean seed from elsewhere, 
and ear cockle has been eradioated from the dist.rict. 

QuESTION 4.-ADMINISTRATION.-(b) From the engineering pooint of view 
there are a few lines of investigation and development which are of All-India 
importance and which wOl\lld be carried out with greater uniformity and 
at· less expense if controlled by the Government· of India. 

62160 Z 4 
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First .in import8.nce is the installation of .hydraulics experimental stations 
of at least one per province for the measurement of water required for the 
various crops. Although .the ~griou1i1ural Department has been in existence 
for twenty years, it is regrettable that so very little is known about a subject 
of such vita.! importance to agriculture. 

In order to ihave data collec~d under uniform conditions as regards design 
of the distribution st.ations, modules, r~cording instruments and other 
appliances,. it is essential that the work. be carried out under the control of 
one central authority. 

Wit.h regard to implements, much has been done in the various provinces 
to IIIIJOdify and design types suitable to Indian conditions, but the results are 
far from satisf.actory, .and many types of comparatively useless and expensive 
implements have .been imported. Imvestigation, design and experiment 
oarried out under one controlling IWthority would lead to grealter uniformity 
in design and to the simplificwt.ion and consequent reduction in manufao
turiJng costs. This problem is one which hllB to be tackled in Inclia, as help 
from .foreign manufacturers is likely to prolong the .period of imperfect 
design aond to keep up the costs. Wihen swtisf'aatory types of implements 
have been evolved, they can be man'llfacl.ured ~n India, or the grealter part of 
them osn be manufaotured in India. at considerably less cost than the 
imported articles. In proof of this statement, I may say that very recently 
an implement was designed. and one hundred samples were made in India, 
as a rtest lot, certain steel parts wihioh could oot be produced in India were 
imported, and the complete implement ad; LyaJlpur cost &.36; this cost can 
be very much further reduced if manufiactured in large numbers. A quota
tion from a well known British manufacturer for a test lot. of five hundred 
of the same implements amounted to &.70 per implement at Lyallpur. 

(c) (iii) There is very great room for improvement in the district and 
village roads of the province, the latter are unmade or little better than 
cart tracks and in many cases, cart transport is rendered impossible on 
account of a few impassable breaches and holes. Much could be done to 
render these unmade or katcha roads more satisfactory by tlhe occasional 
application of a katch(JJ road leveller. The farmer is not going to grow 
surplns grain if it is impossible or exceptionally difficult to convey Buch 
surplus produce to market. The maintenance of good serviceable roads 
will undoubtedly stimulate agricultural development. 

(iv) I have already dealt with wireless under Question 2 (xii) and would 
simply add here that lIB Calcutta and Bombay will have high powered 
broadcasting stations completed this year, I consider that no time should 
be lost ill developing broadcasting in the Punjab for the education of 
the people and for communication of market reports, etc. 

QUESTION 8.-IBBIGATloN.-In most of the districts of the province there 
is room for development of irrigation. In the canal irrigated areas 
there are a certain number of isolated tracts of uncommanded land; many 
of these might be irrigated by lift irrigation from the canal and in some 
cases by lift irrigation from the sub-soil by means of tube wells. In 
districts such as Multan, Muzaffargarh and Dera Ghazi Khan, there are 
large tracts of good land which offer scope for consid~rable development 
by lift irrigation from th~ riv~r and from the ~ub-~Oll: .' 

At the present time, little IS known about hft .1TTlgatlOn from t~e 
sub-soil when carried out on a large scale. One smgle tube well Will 
command some three to three hundred and fifty acres per annum but 
working expenses can be very considerably reduced if a number of tubes 
are worked from one central power station. 

The Punjab Government has, recently approved of a ~cheme to put d~\Vn 
a battery of sixteen tubes With the obJect of collectmg data regard~ng 
the flow of sub-soil water. It is possible that this project may be carrIed 
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out in one of the water-logged areas of the province thus serving a three
fold purpose, the suppl!. of the required data, the reduction of sub-Boil 
water level and the reclamation of land partly out of cultivation owing 
to water-logging. In such an area where sub-soil water level is close to 
ground surface, the working expenses of a lift irrigation scheme is very 
considerably lower than in an area where water has to be lifted from Ii 
considerable depth. 

An Executive Engineer has very recently been attached to the Agri
cultural Engineer for a period of one year to assist in the carrying. out 
of lift irrigation schemes in the Punjab. There is vast scope for this 
work and a permanent staff is very desirable. 

With regard to the ordinary masonry or open wells, considerable work 
has been done by the Agricultural Department during the past fourteen 
years in augmenting the water supply to these wells. Tubes are inserted 
in the well 11001' and a lower stratum of. wate;r is tapped, the system 
adopted depends on the geological formation in whillh the work is being 
carried out. Until a year ago, the number of well-borers employed 011 this 
work was twenty and three well supervisors were in direct charge of the 
borers. A year ago, forty additional borers were appointed and at the 
present time a further sixteen are under training. As there is considerable 
demand for the services of these borers it is proposed. to gradually increase 
the number to one hundred and forty. 

Attention has also been given to the improvement in the water liftiug 
gear for ordinary wells. Chambers for testing various types of water 
lifting appliances have recently been constructed at Lyallpur and a simple 
and inexpensive type of roller bearing has been designed. There is a very 
large field for the improvement of water lifting devices and an Assistant 
Engineer has been sanctioned for a period of two years to carry on these 
investigations, but it is very doubtful if a suitable Assistant with the 
necessary training combined with inventive faculty will be forthcoming 
on' & short term appointment. 

Extension of irrigation by the methods mentioned above has been delayed 
chie11y owing to financial' stringency and to lack of the necessary staff 
required. 

QUESTION 9.-S0ILs.-(a) (i) and (ii). There are areas on the Upper 
Jhelum Canal in Gujrat District, on the Lower Chenab Canal in the Gujran
wala District, and on the Upper Ban Doah Canal in Amritsar District, 
which are water-logged due to seepage from the canals and some of which 
have become kallaI'. 

Much could be done to reclaim these areas by drainage, 110w and pumped, 
and by washing of the soil. 

(iii) Yes, drainage and washing of the soil at Narwala in the Lyallpur 
District has a marked effect in bringing into cultivation land which was 
previously barren. The work was carried out eleven years ago ,and good 
crops are still obtained on the land. but there are already signs .. that if 
the soil fertility is to be preserved, further treatment will again btl 
necessary. There is ample scope in the province for the Chemist and the 
Engineer to deal with similar areas of kallar soils. 

(b) (ii) Areas in the Gujranwala District have deteriorated very con
siderably in recent years by the rise in the level of sub-soil water and 

(c) I am of the opinion that considerable improvement would be effected 
by pumping from the sub-soil. As much of this Ilnd wastage iR due to 
seepage from canals I consider that the lining of the existing canals should 
receive careful consideration. Canals can be lined· when in flow; therefore, 
there is no danger of loss of crops caused by prolonged closures. 

QUEsnoN IO.-F'ERTILIZERS.-(f) The production of cheap fuel by-the 
growing of trees on a portion of every farm and extensive propaganda 
against the use of cow-dung as fuel. .. 
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QUESTION 1l.-CRoPS.-(c} In the Punjab, the introduction of American 
cotton of the varieties' known as 4.F and and 285-F by the late Economio 
Botanist. 4-F was raised from one single plant in 1909 and is now grown 
on practically one million acres in the province. For many years thi& 
cotton has obtained' in the market a premium of not less than four 
annas per maund over the price received for the indigenous varieties. 

The introduction of B·A wheat by the Economic Botanist marked a verv 
decided improvement in that cereal. When I visited several flour mills, iiJ 
Britain a few years ago, the miller asked for as much B-A wheat as we 
could send. The additional profit obtained from that variety over others 
was not less than two per cent. and in these days of keen competition 
this percentage often marks the difference between profit and loss. 

QUESTION 14.-IMPLEMENTs.-(a) This question has been dealt with to some 
extent under Question 4 (b). I may add that the majority of the implements 
and machines in use leave very considerable room for improvement and 
modification to meet Indian conditions. 

The agriculturist has been more badly treated than any tmdesman in 
the world in the fact that he is provided with a very great variety of 
imperfect and inefficient implements with which to perform the various 
operations required in agriculture. This state of affairs is probably due to 
the fact that engineering is more divoroed from agriculture than from the 
majority of trades. To evolve a suitable implement the very closest co· 
operation between the agriculturist and the engineer is necessary, both 
officers require to have a special faculty for the work and with a suitable 
combination there ,is a V8,st field of work. 

I consider that this work should be carried out under the Central Govern
ment with the object of eliminating unnecessary types in different Provinces 
and arriving at a reasonable number of standard types and thus reducing 
costs. . 

In agriculture, the most important of all implements is the plough . 
. Modifications have been made on Western implements which have rendered 
them more suitable for work under Indian conditions, but they are still 
very far from being efficient or completely suitable for the work to be done. 
It is of fundamental importance that this line of investigation be taken up 
seriously. 

Regarding new machinery, it is essential that a mechanical crop sampler 
he produced. The present method of estimating crops leaves too much to 
the- human element and is consequently very unreliable. There is no 
difficulty in producing fluch a. machine but facilities are required. 

(b) The cultivator is on the lookout for improved implements; if types 
are produced which suit Indian conditions, the cultivator will take them 
up, and in the present state of agrieultural development, little additional 
propaganda will be required to achieve this. 

(c) At present, manufacturers of improved implements are mostly foreign 
to India. The agricultural experts have their own, ideas as to what is 
required in an implement (unfortu:r;tately they generally differ) and when 
in Britain or the Continent, they give their ideas to the manufacturers some 
of whom upset their works programme in order to produce a limited number 
of implements which prove to be more or less useless and a repeat order is 
Ilever given. Hence the necessity for standardization and production in 
India to ensure cheapMss the necessary steel wearing parts being imported 
until such time as India can prepare these. 

QUESTION 17.-AGBIOULTURAL INDUSTRIES.-(/) The chief industry of the 
province is agriculture and it is regrettable that so fe.w facilities. hav~ ~n 
provided for the improvement of the tools and apphances requll'e~ In Its 
pursuit. I consider this line of investigation to be of fundamental Import
ance to the lIetterment of agriculture. 
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QUESTION 23.-GSNERAL EnucAnoN.-(a) This opens up a very big question 
but a study of conditions in Britsin shows that the effect of education has 
been to draw boys and young men away from the country to the towns where 
they engage in the various trades and professions. The result is that to-.day 
the land is worked by a class less intelligent than it was some few generatIons 
.. go. 

The Punjab differs from Britain ·in so far that, whereas Britain is largely 
industrial, the Punjab is entirely agricultural. 

The Punjab does not possess the industries to absorb the educated youths 
from the rural areas and if these boys are educated beyond the elementary 
stage, they become unwilling to go back to the land and take their coats oil', 
but wish to proceed to the matriculation stage, drift towards the towns for 
employment-preferably under the Sirkar. 

To keep the masse~ on the land I do not consider that education in rural 
areas should be carried beyond the elementary stage. That will enahle the 
people to carry on the business of agriculture intelligently and economically. 

The vast majority of farm helps in Britain are unable to write a letter 
ten years after leaving school and yet they have all suffered compulsory 
education up to th~ age of thirteen or fourteen. 

QUESTION 24.-ArfRACTING CAPITAL.-(a) 'Grants of Government land on 
long leases have been given to men of capital in the past c,n conditions 
which necessitated the cultivation and development of the land. 

Although many of these grantees have, and are still carrying out the 
conditions of their lease, all have not done so and a. few delinquents are 
an undoubtedly had example to the populace. Not only men of capital but 
men of enterprisE' also should be chosen and the conditions on which leases 
are granted should be much stricter and more detailed than they are at 
present and these conditions should he rigidly enforced. 

The example of successful farmers has already created ·more of a demand 
for land than that which existed a few years ago and it is to be expected 
1:hat this demand will increase as the result of demonstration and 
propaganda. 

(b) In many oases, want of capital, but more often it is the general apathy 
flnd want of entel·prise of the people. If 8< few hours work per day suffices 
to earn a living wage, there is general reluctance to do any extra work 
and earn more money. There is an indication that times are changing and 
farmers are quite willing to obtain seed which is known to be better than 
the type they have been accustomed to as this yields more profit without 
extra lahour. 

Modern implements generally cost more than the indigenous ones and it 
is only after very definite demonstration that the use of the modern imple
ments will incre&se profits without material extra labour, that the farmers 
are induced to obtain' these. 

Experienoe shows, however, that there is a. growing desire for improve
ment. Cheaper implements, more demonstration and propaganda, a 
plentiful ~upply of good seed of improved types Iwill all tend to result in' 
general agricultural improvement without disturbance of the habits of the 
people. 

QUBSTION 26.-8TATISTIcs.-(a) (ii) The present method of estimating the 
yield of agriC1llturai produce is inaccurat.e as it depends solely on the 
human element. 

A mechanical crop sampler is required, a m&chine which can be taken 
acroBB, say, an area of standing wheat and will cut a narrow strip, threshing 
and bagging being carried out simultaneously. 

I have referred under Question 14 (a) to this machine which I consider 
a necessity. Implement manufacturers in Britain are not prepared to take 
np the design of such a machine on account of the very limite.} number 
required, but there is no difficulty in designing such a machine, only time 
i8 required and the facilities for its construction. 
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Oral Evidence. 

45,523. The Ohairman : Mr. MiIIer Brownlie, you are Principal of the 
Lyallpur College of Agriculture, and you Ihold the post of Agricultural 
Engineer to GovernmentP-I do. 

45,524. Would you give the Commission quite shortly an account of your 
own training and past appointmentP-I was trained in the Glasgow Techni
cal College, Glasgow University, articled to a firm of Civil Engineers in 
Glasgow for a period of five years; I spent! one year in York as a Civil 
Engineer; I was appointed to the Public Works Department in India in 
1905. After four years, I was appointed Municipal Engineer in Amritsar, 
Punjab; I spent five years there, and was appointed Agricultural Engineer 
to the Punjab Government in 1915; I still hold that appointment. 

45,525. On page 708 of your note you say that in the engineering section 
of the department progress during the past ten years has been very 
seriously hampered by want of trained assistants. If Government were 
willing to engage t.he necessary officers, do you think it would be difficult 
to attract the right type of assistant P'-That is a question of the remunera
tion offered; at the present time Government has agreed to appoint an 
assistant for the improvement of agricultural implements; the salary offered 
so far has not been sufficient to attract the right type of man. 

45,526. Would you expect to find the right type of man for that particular 
purpose in an agricultural implement factory P-N ot necessarily; we are 
more likely to find him I think in any of the other engineering works; 
it does not necessarily require a man who has been trained on agrlcultural 
implements; a man of inventive faculty is more necessary. 

45,527. And with sufficient adaptability and elasticity of mind to see 
matters from the agricultural point of view, I supposeP-Quite so. 

45,528. In the meantime, until a special appointment is made to deal with 
agricultural implements, the same officers who are responsible for water 
lifting, tube wells and the like, are also responsible for carrying out 
experiments designed to improve agricultural implements; is that so P
Yes, until the end of December last that was one officer; in December a 
second officer was appointed as Exeoutive Engineer in charge of lift 
irrigation. 

45,5.29. Has an officer who is responsible for lift irrigation and for well 
construction enough time to attend also to agricultural implementsP-No, 
.he haSi not; lift irrigation at the present time is more than sufficient for 
one man. 

45,530. On page 709 you suggest that an important line of research which 
might be undertaken in the engineering section would be the installation 
of a hydraulio station for the measurement and investigation of the qaantity 
of water required to mature the various crops under the various conditions 
'of cultivation practised. Are you confident that that work should be carried 
out by the Engineering section rather than by the Irrigation Department P 
-It requires an engineer with experience in water distribution; whether 
he is obtained from the Irrigation Department or any other department I 
do not think is material. 

45,531. Are the teachers in this Agricultural College engaged in any 
researcft work P-YIo's. 

l!5,532. Is that research work carried on more or less in thetr own time, 
or have they time both to teach and to conduct research P-There is time 
for a certain amount of research for some of the officIo'rs; it varies; some· 
have more than others. 
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45,533. Do you regard it as an advantage to the college that teachers 
should do a certain amount of research workP-Yes, I do; it keeps one 
up to date. 

45,534. Do resear~h officers uot employed as teachers in the ordinary way 
give occasional lectures in the collegeP-Yes, our specialists give a series 
of lectures. 

45,535. About how often does each officer lecture P-Take for example the 
J!'ruit Specialist; he would come in for a short. course of perhaps five or 
six lectures according to circumstances j the Bacteriologist similarly would, 
give a short series in the course. For example, lectures that have been 
carried out in the past by the Economic Botanist are now divided over the 
specialist officers in that department, the Economic Botanist taking the 
main part of the course, the specialists coming in as required. 

45,536. I see you are not in favour of providing in other pans of the 
province similar teaching facilities to those at Lyallpur?-Not at present. 

45,537. Do you think that. the problems of the barani area are likely to 
receive due attention at an institution situated in a canal colony ?~It iii 
only natural that when the first institution is put down development should 
be in the neighbourhood of that institution; as we expand we can 1<ake up 
other areas in the province. 

45,538. You do not think there are any physical limitations which would 
prevent your dealing with the problems of the barani district P-I do not 
think so; research can be done here, the officers visiting the various areas 
to study local conditions. 

45,539. You give us a note, in answer to our Question 2, section 7, on 
page 710, of your views on the agricultural work carried-on in the vernacular 
middle schools; have you personally visited those schools ?-I have. 

45,540. You prefer a school plot rather than a school farm; is that soP
Yes, but I think there is a little misunderstanding. 

45,541. What is the misunderstandingP-With .regard to the plot, it 
depends very largely on the number- of pupils in the school what area is 
required, and sometimes in a fairly large school, the area necessary to give 
each boy a small plot to work in would become a moderately large area 
which might be termed a farm, two or three acres. I think the general 
idea of a school plot is an area of about half an acre. ; 

45,542. It is sometimes suggested that the difficulties of management ·do 
not arise, at any rate in 80 intense a degree, in the case of a small plot as 
they do in the case of a farm P-That is my impression. 

45,543. If, there is obvious failure to manage the farm on Jines which 
would make it a commercial success, the technical lessons intended to be 
conveyed to students are likely to be a little offset by the discovery· on ,the 
part of the local cultivators that the man in charge of the farm knows 
nothing of his business P-I think that was the tendency at first; I do not 
know that it holds at present; I think it isgradu'a'ny disappearing. 

45,544. Because of a better understanding of the purpose of these farms, 
or because of a better standard of knowledge on the part of the teachers 
in charge ?-I think the teachers are doing rather better now and that the 
farmer has rather more respect for them than he had when the scheme 
started. 

45,545. I see that you look forward to wireless telephony becoming an 
active agent for agricultural educationP-Yes, I think there is a very big 
future for it. 

45,546. Would the multiplicity of vernaculars present Bome difficultletl in 
arranging a programme P-I do not think so in the Punjab; it can be 
covered practically by three dialectlil. 
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45,547. I judge from your answer to Question 3, eection (c), on page 711, 
that it is quite definitely your experience that the cultivator is much more 
inclined nowadays to seek and follow the advice of the Agricultural Depart
ment than was the case some years agoP-Yes. 

45,548. In your answer to our Question 4 (b) on page 712, you are 
making a comparison between the cost of agricultural implements 
made locally and abroad; does the local price include any pro:fitP-Yes, 
this particular example I .have given was made by a private engineering 
farm in Karachi. 

45,549. How about the relative merits of the steel usedP-We imported 
the steel for the wearing points. 

45,550. Is it your habit to import the steel when you require it P-For the 
wearing points of agricultural implements you cannot get steel in this 
country. 

45,551. You import that and forge it hereP-It is imported in the forged,. 
condition. 

45,552. Can you forge it here without loss of temperP-No, we do not 
forge it; it is imported from abroad in the shapes required for use. 

45,553. Is that becauee it would loee temper and quality if it were heated P 
-The process of manufacturing thoee points abroad is more or less a secret 
process and none of the firms in India have yet produced a steel of the 
quality that is required. 

45,554. Professor Gangulee: Have you approached Tata'sP-Yes. 
45,555. Phe Ohairman: On page 712 in your answer to our Question 8, 

I see you thirik there is a future before the type of irrigation known as 
lift irrigation from canalsP-Yes. 

45,556. Is there any suggestion that Government is to undertake any of 
theee schemesP-I think they should be carried out by Government. 

45,557. In the mean time, Government has not undertaken anyP-Not 
so far, owing to financial stringency; the matter has been taken up now. 

45,558. Me you as Agricultural Engineer responsible for tube well con
struction in the PunjabP-I am. 

45,559. How many tube wells a year has your department been sinkingP
I distinguish tube wells from the smaller wells by the discharge; anything 
discharging over half a cusec I consider a tube well; since I came to the 
department in 1915 we have put down 21 tube wells.' 

45,560. Taking your own classification, can you give us any idea as to 
how many tube wells have been sunk in the same period by private firms, if 
.anyP-I am afraid I cannot. 

45,561. Have many been sunk by private firms P-Some have been sunk, 
but I cannot give you the number. 

45 562. Can you give us any ideaP Do you think the department has con
stru~ted as many tube wells as private personsP-No; th~re are other 
agencies; the Irrigation Departme;nt have put down a certam number of 
tube wells' the North Western Railway put down a number of tube wells, 
and there ~re private firms in Lahore who have put down a certain number. 

45,563. Has the Irrigation Department plant for m~nufa~turing tubes and 
strainersP-Yes, they have their central workshops In theIr department at 
Amritsar. 

45,564. Sir Henry Lawrene6: What is the average cost of such a tube 
"\\'ell P-At the present time about Rs.22,OOO for 11 cusecs. 

45,565. Sir Gan.ga Bam: At what depth P-A depth of about 15'0 ft. 
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4.5,566. The Chairman: Then, on page 712, you also refer to a scheme to 
put down a battery of 16 tube wells with the object of collecting data regard
ing the flow of subeoil water. Will you be carrying out that experiment or 
will the Irrigation Department be doing that?-The intention is that we 
should carry it out; we have appointed an Executive Engineer who is at 
present working out the details of such a scheme. 

45,567. I think the idea is that those 16 tube wells should be pumped by 
one prime mover?-We are considering that at the present moment; that 
is the intention; we are putting up esiimates comparing the cost of different 
types, but so far as we can judge from the data we have collected, the 
central power station will be cheaper than individual plant. 

4.5,568. Is the primary object in carrying out this experiment to discover 
the flow of the subsoil water?-Yes, we know nothing about that. Ten year,,! 
ago I suggested that a. scheme of that sort should be carried out with a. 
view to the development of tube well irrigation in the province, and now 
that the Mandi hydro-electric scheme has been actually started and cheap 
power will be available in the course of two or three years, it is necessary 
that we should know something about the flow of subsoil water. We are 
inclined to suspect that with a battery of this sort we may get a very large 
drop in water level which would render pumping uneconomical. 

45,569. A. local drop in the subsoil water leveH-Yes. But without all 
experiment we cannot say anything definite. 

45,570. Quite apart from this special problem as to the feasibility of 
sinking a battery of tube wells, have you accurate data in this province to 
show the conditions of cultivation which justify, economically speaking, the 
sinking of a tube well?-Yes, on areas that are not being cultivated, the 
landowner can afford to pay the cost, providing the subsoil water level is 
within a reasonable distance of the ground surface. 

45,571. What do you call a reasonable distance?-Not exceeding 25 feet; 
beyond that there is a certain amount of doubt. We find that owners who 
make enquiries about the initial cost and running costs of tube wells are not 
inclined to take them up when the water level is more than 25 feet. 

45,572. Beeause of the cost of sinking and the coat of pumping ?-The cost 
of pumping; it is the recurring cost that is heavy. 

45,573. Have tests been carried out to show what area of land can be 
irrigated from one tube well giving a certain discharge?-No actual tests 
have been carried out; we base the area commanded under the tube well on 
the canal rates for the neighbourhood. 

45,574. On the turn of water which is theoretically the basis of charge 
for canal water; is that thE' point ?-The area irrigated; for example, here 
on the Chanab Canal a cusee will irrigate 88 acres in the kharil season and 
176 acres in the rabi season. We base our land area on that. 

45,575. How. are those figures known ?-From pas,t experience; the Irri~a
tion Department have actually fixed that as the duty of one cusec runnmg 
throughout the canal year. 

45,576. But do you know that the Irrigation Department do not claim 
to have made any accurate experiments to fix these figures?-No; I have 
been in the Irrigation Department for two years and the canal discharge is 
measured at different points; each canal is measured, the discharge is taken 
on the canal, the quantity of water is known and the land area that is 
cropped each year is measured; it is from the result of experience that one 
comes down to the duty of a cusec. 

45577. What delta 'would you all~w fOl' sugar cane illl this Province?-I 
hav: not much experience of sugar cane; it depends on the type of cane; it 
requires from 4 to 7 or 8 feet. 
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45,578. And for wheat P-12 inches. 
45,579. Do you th'ink .more research work requires to be done on the 

economics of the tube well P-I do. 
45,580. In what direction P-With regard to the flow of subsoil water; we 

know nothing about that. 
45,581. But you think once you get your water to the surface at a particu

lar price, the agricultural economics, if I may 80 term the problems, are 
known with sufficient precision; is that your viewP-Yes, that is my view. 

45,582. You do not think there is much more to be learned in that 
directionP-I do not think so. 

45,583. You give as the second reason for this experiment the reduction 
of the subsoil water level and as the third the reclamation of landP-Yes, 
we have some so-called waterlogged areas in the Punjab; in some of those 
areas canal irrigation has been stopped, and therefore cultivation has 
~topped. If water is drawn from the subsoil in these areas, the land can 
again be brought under cultivation; I anticipate that the land can be 
brought under cultivation. 

45,584. Do you take the view that waterlogging is likely in the future to 
become a very serious matter in this Province P-I do, and it is increasing. 

45,585. Do you think pumping from tube wells is likely to be applied to 
any great extent as either a preventive or a curative methodP-I do not 
think it is the proper method; it may be necessary in some parts. L9cal 
conditions have to be considered; I think the first question is that of 
stopping seepage to a large extent by canal lining and treatment of the 
land by drainage and pumping from the drains, more than by pumping 
from tube wells. 

45,586. If pumping from tube wells is to be an important factor, would 
you suggest that the Irrigation Department should deal with it or that your 
department should do the workP-I do not think it is material which 
department does it; the same experience is required. 

45,587. In the case of pumping from a tube well, would your suggestion 
be that the water would be returned to the canal and then sold in the 
ordinary wayP-Yes. 

45,588. And in the case of pumping from a drain, would the same apply P 
-It would return to the canal; you are pumping because there is no land 
drainage, and you must return the water to the canal. 

45,589. Has the proposal to sink this battery of tube wells for experi
mental purposes been definitely approved by GovernmentP-1 have no 
information on that point. 

45,590. Mr. Barron: I think you are still hunting for an area in which to 
conduct the experiment, are you noH-We are, yes. 

45 591. When you are able to recommend a definite area, Government will 
then' consider whether to adopt the scheme or notP-Quite, it is a question 
of c,osts; I believe the general principle of having a scheme of this type has 
been approved. 

45,592. If a suitable area can be foundP-Yes. 
45,593. Sir Henry Lawrence: What would be the extent of the area pro

posed P-6,400 acres. 
45,594. There would be 16 wells in an area of 6,400 acresP-Yes, 10 

square miles. 
45,595. Tke Ckairman: I see that it is estimated that, excluding the costs 

of cultivation but including interest on capital outlay at seven per cent., 
and depreciation at 71 per cent., the running coste amount to &.40 per 
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acre cropped, and this for a lift when the water level does not exceed 
30 ft. P-Which scheme is thisP 

45,596. This is on page 23 of the revised five-years programme;* the 
conclusion is that the cropped area being 87! per cent. of the cultivated 
area, the running costs per acre of cultivation would be Rs.35P-This has 
not been prepared by me; if you 1001, at page 25 you will see my figures. 

45,597. Are you familiar with the figures to which I am referringP~lt 
has not been prepared by me, and I do not quite know how those figures are 
arrived at. In getting at the cost of cultivation it all comes down to the 
question of lift. 

45,598. But here is an estimate where the lift does not exceed 30 ft. P
Yes. 

45,599. If the tube wells were operated by Government, Government would 
have to charge the cultivators Rs.35 per acre in order to cover the working 
expenses?-Yes. 

45,600. The memorandum goes on to say that this eliminates from practical 
.consideration any prospect that owners of wells over areas of the size con
templated would consent to substitute ~or their own wells a system which 
.contemplates such very heavy, abiana; is that in general conformity with 
your expectations in this matterP-I have had one lot of applications from 
about 60 cultivators in the Jullundur District, and they all agreed to pay 
a water rate of Rs.60 per acre per crop, provided they can have tube well 
irrigation; they agreed to pay that and they sent in written applications. 
That is the highest rate I have known landowners to be willing to pay. As 
a rule they are willing to pay' aDout Rs.25 to Rs.30 at the outside. 

45,601-2. So that you do not agree with that conclusion; namely, that 
having to charge abiana at Rs.35 per acre would put the scheme out of 
courtP-1 do not agree. 

45,603. SiT Gwnga Ram: When you say 30 feet, do you also include the 
draw-down P-No, normal water level. 

45,604. Including that the lift will be more than 40 ft. ii-Including that 
the lift will probably be 42 or 43 feet. 

45605. SiT Henry LaWf'ence: What is the depth of water in the Jullundul' 
district from which these cultivators have made this application?-About 
.25 feet ar 28 feet. In this parlicular scheme where they were willing to 
pay Rs.60 per acre, it was very much deeper; the water level there was 
50 feet odd from ground surface; that is why the rate is so higlh. 

45,606. SiT Ganga Ram: Have you taken a section of the soil thereP-We 
made no boring. 

45,607. PTofelBoT Gam,guZee: Is it not a fact that the water levels i~ those 
districts are fallingP-Y~, in Jullundur and Hoshiarpur. 

45,608. The Ohairman.: Could you tell us something about the work which 
you are carrying out in deepening existing open wells by sinking a tube into 
the bottom of the well?-\Ve have at the present moment in the Punjab 
60 well borers with the necessary plant and staff and there are 16 more well 
borers under training at the present time. These borers are distributed 
throughout the province for the purpose of putting down bores in existing 
wells and the method of deepening depends on the geological conditions in 
the locality. If we meet with an impervious stratum we simply pierce that 
and form a cavity under the impervious stratum; if there is no impervious 
stratum we pUic down a strainer. 

45,609. And fix a pumpP-No; this is in an existing well and the water 
way area is added to the well area so that the water may be lifted from 

• Not printed. 
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the well and from the tube. It is simply augmenting the supply in th& 
existing well. . 

45,610. Ca~ Y0l! give us any .idea of the OO8t of that work ?-The average 
cost of a bonng IS about Rs.270 over the province. . 

45,611. For how many feetP-The average is about 80' feet. 
45,612. From the bottom of the wellP-Yes. 
45,613. Sir GOlliga Ram: How much per footP-About Rs.3 and some' 

annas including the pipe. 

45,614. The Ohai1 man: Is there a. very large demand from cultivators 
for that class of workP-There is a very large demand. 

45,615. Can you satisfy that demandP-We are doing our best now with. 
this increase of staff which we have got. Up to about two years ago we only 
had 20 borers; now we have 60, and we hope to work up to 140. 

45,616. Are you of opinion tliat your department has a sufficiently accurate· 
general knowledge of the sub-soil water levels in the province to advise 
cultivators as to the feasibility of sinking tube wells P-N ot in all districts; 
that knowledge only applies to places where we have put down a considerable· 
number of bores. 

45,617. Has Govelnment put down any experimental boresP-Yes, they 
put down some each year. 

45,618. At Government's expense?-Yes. 
45,619. And if you strike water do you develop that. and sink a tube well?

Frequently we put it down in a privately owned well as a trial. We ask the 
owner to agree that if it proves successful' he- should. pay the cost; then of 
course he works the well and gets the benefit of the boring; otherwise we
simply withdraw the tube and there is very little loss to Government apart 
from laboul1 expenses. 

45,620. On page 713, in answer to our Question 9 (c), you suggest that the 
possibility of lining the existing canals in order to prevent seepage ought 
to be inquired into, and you add that canals can be lined when in How • . How 
is that achievedP-By means of a caisson and compressed air. I designed 
one 10 months ago fori the Punjab Irrigation Department; they were some
what doubtful about this and they sent Home for a design from a firm and 
it was found that the firm's design was identical with my own design. 

45,621. You move the caisson about over the floor of the canal until YOlL 

have completed the lining process?-Yes, for putting in a concrete floor 
50 feet long and 25 wide. 

45,622. Would the use of the caisson add greatly to the expenses of lining 
in the canal?-1 worked that out with the Superintending Engineer here 
and I have not got his figures; he had to. get some final data in the matter, 
but he told me that the result of his calculations was that it costs very 
little more to line when the canal is in How than when the canal is closed. 

45,623. On the Bame page, in answer to Question 10 (I), you talk about tho) 
production of cheap fuel. Would you suggest tbe ~rowing of trees !llong the 
divisions of fields and also lining the roads?-1 thmk up to a certam extent 
I would put them along the roads for th? ?~nefit of the shade; I wou.l~ not 
recommend the growing of trees to the dIVISIons of fields; for any addItIOnal 
fuel that may be required apart from the lining of roads, I would put down 
smull plantations. 

45 624. Because the same quantity of wood is less liable to damage the 
yieh} by casting a shadow on the crop: is that your point?-Yes. 

45,625. On page 714, in answer to Question 14 (a) , ~ou express youI:self as 
being in favour of the Central Government undertakmg the productIOn .of, 
or at any rate the research into, agricultural implements?-Yes, I thmk 
that is very essential. 
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45,626. Principally in order that a needless multiplicity of types may be 
avoidedP-That is the main reason and it would also. avoid a certain amount 
of duplication work if it is done uuder one central charge. 

45.621. Sa far as that is true does it not apply to all researchP-OI course; 
but you want to a.void duplication. 

45,628. Who, do you suggest, should manufacture these agricultural imple
ments once improved types have been evolvedP-If we can get types that are 
recognised as suitable for particular areas then private firms will take up 
the work. The difficulty just now is that there are a great many types 
wanted and very often the number, produced of <!ne type is very limited and 
it costs the firm a very large sum.. 

45,629. What type of crop sampler are you thinking of at the bottom of 
page 2IP-That was brought to my notice by our last Director of Agriculture; 
Mr. Jacob; who was dissatisfied with the method of estimating crops in the 
Punjab at that time. He said it left too much to the human element and 
asked if a sampler could not be made up and I sketched out at that time a 
design for a sampler which would go through the :field and cut a definitl' 
.trip, thrash and weigh the produce. 

45,630. By that means you would be able to carry out a large number of 
crop cutting experiments with accuracyP-Yes; and very quickly too. 

'45,631. Sir Jam.es lIfe.Kenna: You haVE> told the Chairman that the 
teaching staff do a certain amount of rElllearch. How much teaching, for 
example, does the Agricultural Chemist du in tho CollegeP-I am afraid 
I cannot give you the information straight off. 

45,632. I mean roughly. He takes the most 'tdvanced course, I thillk?
Yes, it is a matter of two or three perioJs a week. 

45,633. In which subjects do these specialist officers give special COUl·se..~P
Most of these officers are specialists in crops. What are th.e arrangements 
for the general teaching of ordinary botany and applied botany?-Wo have 
an Associate Professor of Botany. 

45,634. Does the Professor of Agriculture have a district charge in 
addition to his d1lties as Professor of AgricuIt.ure in the collegeP--Yes, hA 
has district work, and he is also Deputy Director of Agriculture for the 
Lyallpur Circle. . 

45.635. How many dis Lricts' does his work embraoeP-His work ombraces 
tlie districts of Lyallpur, J!hang and Sheikhupura, also the British Cotton 
Growing Association farm at Khanewal. 

45,636. Apart from his teaching as Professor of Agriculture, ihe carries 
out the duties of Deputy Director of Agric,ulture over that areaP-Yes. 

45,637. That is the contribution that he makes t.o reseal'ch?-Yes. 
4/>,638. Have you formed 'lny estimate of the standard of degrees being 

given in Agricultural Science by the Lahore UniversityP-I do not quite 
UndE'l'ptalld you. 

45,639. Do you think the ~tandard is high or low; ordillarilyP-I think 
the standard, on the wholp, is good. . 

45,640. What arrangements' are made for examining for the degreeP
The)'" is one internal examiner and one external examiner; a Professor of 
thill College is the internal examiner, and for the external side there. is an 
outsider. 

45.641 Is any emphasis laid on practical agriculture in the examina.tion 
a9 opposed to the theoretical s:deP-Yes, there is a regular examination in 
practical agriculture whiC'h is part of the subject. 
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45,642. Is any spadal emphasis laid on it? Suppose a boy passed his 
theory exa.minntion, ,and was JOIst on the margin with regard t,o the practical 
examination P-Then he is failed. 
. 45,643. Professor Gang'Ulee: Are you in favour of raising the standard of 
admission ?-I would like to see it raised. 

45,644. Would you like to see the entrance standard raised to the inter· 
mediate class? I am afraid if you are going to have the intel'mediat.e class 
as the entrance standard, t,hen you will require at least a three years' 
course after that, and that is going to make education for the student here 
more expensive than it is at present, so that we would probably, lose the 
men we are trying to get. 

41),645. Perhaps if you raised the standard of entranc.e you could give 
more efficient education; for students would come to you with a I'ertain 
amount of preliminary scientific trainingP-They would but as I say, by 
admitting them here at a higher stage we would require to give at least 
three years. 

45,646.. On what do YOll ba~e your definition of agriculturists and non
agrieulturists? Do you follow the schedule indicated by the Punjtlb Land 
Alienation ActP-Yes. 

45,647. I understand for certain special reasons you admit non
agriculturists. What are those special reasonsP-You will occasionally get 
a lion-agriculturist whose father or he himself may own a fairly largo tract 
of land, and he wishes to go back to it; in a case like that we take the mlln 
in because to all intents and purposes he is an agriculturist. 

45,648. Provided he has the land and equipmellt?-Yes, and desires to 
taka it up in order to go back to the land. 

45,649. With regard to research carried out at the CoU£'ge, do you as 
Principal supervise it?-No. 

45,650. Who does thatP-The research work is carried out under the 
DiI'ector of Agriculture. 

45,651. You have nothing to do with itP-No. 
45,652. In addition to your work as Principal, are you able to carryon 

any l'eseal'ch youl'self?-A cf'rtain amount, but not very much. I would 
like to be able to do a gl'£'at deal more. 

45,653. This additional work as the Principal must be 1\ handicap to you P 
-It is. 

45,654.. What improvements have been made hy the Agricultural Engineer
ing Department in implementsP Can you tell us of any improvements in 
exi~ting farm implements whiah you can confidently recommend to the 
farruer?-Tho Engin£'ering Spction does not recommend implements; it 
trios to carry out improvements desired by the Professor of Agriculture or 
Deputy Direct.ors of Agriculture. If they point out that an implement is 
not sat.isfactory, and ask if it is feasible to alter it in some way, "e try 
to meet. their requirements; tlnd sometimes in doing that we evolve It new 
type. 

45,655. YOll do not cal'l'y on any inve~tigations to improve the existing 
types?-We wish to do that, and I have applied for an Executive Engineer 
fol' that purpolle, and Goverllment has sallotioned his appointment for two 
yeal'>1, but wo have tliffiulty in getting the right type of mallo 

45,656.. I suppose you have not been able to devote any attenti.:>n to 
implemNlts suitable for barani tractsP-No, we have made no distinction 
between the tracts for which the implements are required. 

4.5,657 . .on page 178 of the provincial memorandum- certain improved 
ploughs, haorrows and drms lire referred t·o. Do you think the iD1provl1ment~ 

- Memorandum prepared for the Oommission by the Punjab Government 
(not printed). 
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maul! have reached a stage where they can be handed over to the manu
factuJ'('Is?-Those are now manufactured on the farm, and not by the 
Engillcering Aection. 

45 658. Have any of these reached a stage where they can be taken cver 
by the manufactur~rs?-Yes, for example, there is a seed drill and a hal·row. 
I believe they are being made by BOme outside manufacturers. 

45659. Is vOU!' department in touch with any Indian manufacturersP
We ~re to a certain extent. We have had trial implements from them, and 
Boml:times get additional oroes if they are found satisfactory. 

45,660. How does the quality of implements manufactured in India com
pare with that of imported implementsP-There is,a very great difference. 
The quality of implements manufactured in India is poor. 

45.661. Is it the steel which is poor or the design?-The steel does not 
often exist. The design is poor as a rule, but sometimes the imploments 
are copied direct from an imported pattern, and then the design' is right 
to a certain extent, hut the material is bad. When we make implements 
here we import the wearing parts. 

45,662. Are you in rouch at all with manufacturers of implements in 
England and othel' coulltriesP-To a certain extent. We import a nnmbe,r 
of implements. 

45,663. Some manufacturel's in England told me once that they did no. 
know the aetuar conditioIls prevailing here, and they did not know to whom 
to go for information. I want to know whether youI' department is at all 
in touch with the manufacturers at HomeP-We are. When I have been 
Home on leave I have gone to see the mannfacturers and discussed matters, 
and w~ have had alteration, made in implements and machines. That was 
also dono by the late Professor of Agriculture, MI'. Roberts, and by Mr. 
Faulkner. 

45,664. One often hears the complaint that they do not get adequate 
information from the Agricultural Department as to the exact requirements 
of a province?-It is very difficult to give the exact requirements. The 
agriculturist and i;he engineer have to work in the very closeBt cO-: 
opE-ration in order to produce a new implement, and if an agriculturist 
from this country goes ,Home and confers with engineers, you cannot 
expect to have the corrl:ct type of implement turned out as a result cf that 
cOllversation. To my mind, to evolve suitable! implements for this country 
is the work' of yel'.rs. . 

45665. Do you coMider that the standardisation of farm implements such 
as ploughs, hoes, harrows, etc., would he an advantageP-If we can 
stai.dardise the impleinents we will get a very Rubstantial reduction in 
tho cost of produ~tion. 

45,666. lIass production would reduce the costr-Yes. 
45,667. Do you think a stage has been reached when the plough can be 

standardized ?-I do not think so. A great deal of work has still to be 
done on the plongh. 

45,668. Do you think water-lifting arrangements can be standardisedP-No. 
Practically nothing has been done on that, and it is a kind of machine 
which cannot very easily be standardized. You have to consider the varying 
lifts, and so on; you cannot standardise the whole machine. So far as 
certain parts are concerned, many are already standardised. 

45,669. But with regard to the most important implement, the plough, 
nothing has been done yet?-A great deal has been done. Western imple
ments have been modified to a very large extent, but there is still a great 
deal to be done. 
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45,670. Do you consider the facilities provided in your workshop are 
adequate for research in agricultural engineering?-At present, yes. Govern
ment has been very good in the last few years in providing facilities. I 
have said in my note that the chief difficulty is in getting assistants. 

45,671. You have all the equipment necessary, but you require more 
assistants?-Yes. If additional equipment is required from time to time 
1 think it will be provided. 

45,672. What has been the cost of the entire workshop ?-As it stands at 
present? 

45,673. Yes. Could you kindly give us a statement showing both recurring 
lind non-recurring expenditure?-The capital cost of the workshop as it 
stands at the present time amounts to Rs.1,«,000, of which sum Rs.28,500 
represents the cost of. all builUings and Rs.54,500 represents the cost of all 
machines. From the workshop accounts the expenditure for the financial 
year 1925-26 amounted to Rs.1,03,400. This sum includes an item of 
Hs.28,600 for providing gas and electric power for the College and the 
making of furniture and apparatus etc. required in the College. Rs.31,000 
was the expenditure under the head" Workshop" and includes items such 
as the making of ~xperimental carts, water lifts, cultivator's winnowers 
and reinforced concrete work in the new power house. The third main item 
" Boring Works" amounted to Rs.34,OOO and represents repair, maintenance 
and carriage of boring plant, the manufacture of strainers and the cost 
.of experimental bores. The balance of Rs.9,800 was for apparatus etc., for 
t.he various sections of the department. 

45,674. On page 708, you tell us that certain lines of research are of All
"India importance and might be more economically carried out under the 
direction of a.central authority. What lines of research have you in mind? 
-The hydraulic experimental station is one, and the question of implements. 

45,675. What dQ you consider the best and most effective form of demon
stration? Demonstration on the farmer's own land or on your oWIi demon
'stration farm ?-I have not much experience of agriculture proper, but one 
thing which impressed me was the demonstration carried out on the farmers' 
own land in the Muzaffargarh district with regard to the elimination of 
~arcockle. I doubt whether that would have had the same effect had it 
been carried out on a demonstration farm. 

45,676. Mr. CaZvert: You say you are not in favour of providing teaching 
facilities such as those at Lyallpur in other parts of the province. Is that 
because the teaching at Lyallpur is not suitable for other parts of the 
ProvinceP-No. I think Lyallpur should be developed as highly as possible 
first. To provide similar facilities in other parts of the Province would be 
a very expensive business. 

45,677. Do you think the teaching at J,yallpur is suitable for parts of 
the Province which are not canal-irrigated?-There is no reason why it 
.$hould not 'be. 

45,678. You have no bam," cultivation in Lyallpur?-That is so. 
45,679. Two-thirds of the Punjab is barani cultivationP-Yes. 
45,680. You have no chahi cultivation hereP-No. 
45,681. Sugarcane is practically a chahi crop in the PunjabP-That is a. 

-question to put to the Professor of Agriculture, but it seems to me it does 
not matter where the water comes from. 

45,682. You have no rice cultivation hereP-Tllat again is a question of 
water. 

45,683. You would noi favour teaching institutions in other llsrts of the 
province which are markedly dissimilar to LyallpurP-No, unless first of all 

Mr. T. A. MilleT Brownlie. 



127 

you are going to improve Lyallpur as highly as it can be improved. Make 
Lyallpur as perfect as you can make it before yo~ start duplicating it. 

45,684. We have had evidence given from across the JhelumI"iver that 
no research is being carried on in this province of any value to the cultivator, 
meaning the cultivator across the Jhelum river. Do you not think that 
is a fairly common opinion across the Jhelum-I have not heard it before. 

45,685. Perhaps people from the Agricultural Department have not been 
acrOBB the Jhelum river to listen to these complaintsP-The Engineering 
Section has been. 

45,686. You say that a more expensive education would debar many of 
the sons of the poorer-class farmers from benefiting by an agricultural 
training. Do you think the sons of the poorer-class farmers should have 
an agricultural training on these IinesP-I do. I think it is the sons of 
farmers that we want in this college. 

45,687. Would you favour 11 less expensive system of training for the 
sons of the poorer farmersP-A course corresponding to the two-year course 
would be useful, but a man who gets to that stage wants to get all the 
education he can. I do not see why you should put the degree beyond 
his reach. 

45,688. Over 80 per cent. of our cultivators cultivate less than 5 acres. 
What is your view of the training that should be given to men from 
that classP-They can take the two-year course here, or they can take the 
vernacular course. They have a choice. We have the six months vernacular 
course, the two years leaving certificate course and the four years degree 
course. 

45,689. Aparb from the provision of officials for Government service, you 
have not in this college any course for the man who comes here with a 
view to going back and improving his own landP-That man will get the
instruction he wants in one or other of the three courses we provide. 

45,690. Your six months' course has about forty students, and there are 
four million cultivators in this Province P-Yes. 

45,691. What are you going to do if the demand for some foi'm of agri
cultural education on the part of those four million cultivators increases P~ 
n we get the demand, we can expand to meet it. We have done so already. 
in response to the demand, we have doubled the size of that class, and we 
have now a similar vernacular course at Gurdaspur. 

45,692. If you look ahead and assume a greater interest in higher agricul
ture in the future, how would you meet a demand from the some of these. 
four million cultivators for practical training?-By extending our vernacular 
course. 

45,693. That would mean having institutions outside LyallpurP-Not 
neoesaarily. 

45,694. You would bring students here from all afer the PunjabP-The 
eilf months' course is given at Lyallpur and Gurdaspur, and we ('an arrange 
to hold it in other parts of the Province also; it does not require the same
apparatus or staff as the degree course. 

45,695. You know that most of the students who attend these colleges all 
over India aim at Government serviceP-Yes. 

45,696. Do you think the type of education which turns tJut men for 
Government service is suitable for the small man who wants to work with 
his own hands on his own land ?-If we give the degree course it is the 
best education we can give at the present time, and whether the student 
~ubsequentJy turns his attention to Government service or something els& 
does not matter so far as the college is concerned. 
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45,697. What type of education would you give the sons of the small 
cultivatorsP-As I say, we have three courses here which anyone who wants 
to may join. It is not what we wish to give the cultivator but what the 
cultivator wishes to take. 

45,698; Have you ever worked out a rough figure for the cost to Govern
ment of turning out a B.Sc. in agriculture from this collegeP-I have not, 
Ilnd it would be difficult· to do so, because the college and the research 
in~titute are combined. This is not a purely educational institution. 

45,699. It would work out at some thousands of rupeesP-I cannot tell 
you; I have not worked it out. 

45,700. Is not that cost too great to be reduplicated?-I do not know. 
If Government con now s.fI'ord to run an institution of this sort I dare say 
Government can afford to duplicate it, or enlarge this institution, if there 
is a demand for the education it provides. The education is undoubtedly 
benefiting the province. 

45,701. Do you not admit that the number of students which Government 
can educate on these expensive lines is very severely limited by the cost? 

. -I do not know the cost. 
45,702. The average land revenue in this province is Rs.I0 a head, so 

that Government cannot give much more than Rs.I0 a head back to the 
cultivator in educationP-I do not anticipate that in our time Government 
is going to take up the question of educating to the B.Sc. stage our four 
million cultivators, or even a hundredth part of them. 

45,703. You have not thought out any way of meeting a possible demand 
for a big extension of education on the part of the small cuItivatorP
For a man who wants to go back to the land there is the six months' 
vernacular course. 

45,704. You would stop there?-Yes, or give him the two years' course; 
but if he wants to take the B.Sc. course, let him. 

45,705. You do not t.hink the two years' course and the B.Sc. course are 
completely out of the question owing to their cost?-No. For the last 
four or five years we have had 200 to 250 applications per annum for 
admission to the college, and of those we take 25 per cent. That is from' 
the Punjab, with a small number from other provinces. 

45,706. Sir Ganga Ram: Do you admit students from other provinces?
A limited number. I think we keep nine seats for them. 

45,707. From what other provinces do they come?-From any of them; 
Bombay, Sind, the United Provinces, the Central Provinces, and so on. 

45,708. Professor Gangulee: Is this increase in the number of applicants 
due to the cheapness of the degree?-There is no very great increase in 
the number of applications from year to year. I think any slight increMe 
which has taken place is due more to the number of students we have 
taken into Government service in recent years. 

45,709. Mr. Oalvert ~ Have you much experience of graduates of this 
college who have taken to farming on their own account?-No. Very 
few have. 

45,710. There is one in LyaIlpurP-Yes. 
45,711. Is he doing wellP-As far as I know. I seEl him from time to time . 
.&5,712. He has found his training really valuable?-Yes. 
45,713. Have you worked out comparative costs per acre irrigated of 

irrigation from tube wells and ordinary wells?-Yes. 
45,714. Can you give me a rough figure? Is it ~bout Rs.40 with the 

tube well?-It depends on the lift. The tube well IS 15 to 20 per cent. 
cheaper than bullock power from the same depth. 

Mr. T. A. Miller Brownlie. 
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45,715. Assuming, of course, a sufficient area?-Yes. 

45,716. At what point does the oil-engine beat the bullock as a lifting 
agency?-I do not know of any point at which bullock power is cheaper, 
unless you are dealing with a very trifling area. In the case of a very 
small area it may be cheaper; I have not gone into it. There is a limit to 
the minimum power you can apply economically, but when you do apply 
it, you thave power at a cheaper rate than with bullocks. 

45,717. A tube well is practically confined to areas of 200 acres and 
overP-From 150 acres. It is a question of the time you pump. With a 
single tube and a single engine, pumping from 10 to 12 hours a day, that 
would mean 100 to 150 acres. 

45,718. In the case of a well with exhaustible supplies of water, bullock 
power may be cheaper than a tube well in certain casesP-You can hardly 
compare the two. If you want to compare tube wells with ordinary wells, 
you will have to compare one tube well with about ten ordinary wells. 
One tube well is equivalent to ten ordinary wells. 

45,719. J was only trying to throw light on some evidence we got else
where. On the question of the standardisation of implements, taking 
Europe as' a whole has standardisation proceeded far there P-N 0; I do not 
think there has been that co-operation between the agriculturist and the 
engineer that is necessary. You will still find cases where the manu
facturer is trying to sell something without -in every case trying to meet 
the requirements of the agriculturist. 

45,720. When attention is drawn to the large variety of ploughs and 
other implements in India, it is well to remember there is practically the 
same variety in EuropeP-Yes, but not the same variety in use, I think. 

45,721. Mr. Kamat: With regard to the policy of admitting students 
to the oollege which you describe on page 710 of your note, where you 
say you do admit a few non-agriculturists for special reasons, may I know 
if it is realised that in effect what you are doing is to turn agriculturists 
into non-agriculturists and non-agriculturists into agriculturists?-No, I 
do not appreciate that. 

45,722. If, say, 300 men are turned out by your college, most of them 
will go into Government service. That means you are turn·ing 300 men 
who belonged to the agriculturist classes into non-agriculturists P-They 
are being taken into Government service to improve the agriculture of the 
province. I call a man who is engaged in that work an agriculturist; he 
is employed in agriculture. 

45,723. Is that the object with which they are trained, that they should 
join the Agricultural Service and not farm their own landsP-I say in my 
note that the majority of students desire to take up Government service. 

45,724. I know that is their desire, but I am asking you what the 
correct policy should be when a college like this is op·ened. You will. admit, 
I believe, that the main object should be the improvement of agrIculture 
directly at the hands of these agricultural gradllatesP-Yes. 

45,725. Now, to serve its real object, either. you must restrict t~e 
admission of these graduates from your college mto Government serVIce 
or in the alternative, you must produce from this college such a large 
n~mber as to leave a surplus after all the posts in Government service 
have been filled for actual farmingP-I agree. 

45 726. As long as the men turned out are all taken into Government 
service, you are turning what were orig,inally agricul~urists i~to wh.at 
I call non-agriculturistsP-I do not agree tliere .. A man IS an agrIculturIst 
whether he works for Government as an agriculturist or for himself sa 
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an agriculturist. He is working on the land and engaged in agriculture, 
and he· remains ali agriculturiet. 

45,727. You have said something about wIreless and given some details 
of a scheme. Will you amplify that? On page 711 you say the cost 
of installing receiving sets in 124 tehsils would be something like a ·lakh, 
and on the same page you say that for agriculture, education, veterinary 
and health you consider Rs.12,000 a year would be a reasonable rental 
for a company which might work a broadcasting station. We wo~ld like 
to have further details about this scheme of yours. For a provinc~ like 
the Punjab you think an initial cost of a lakh and a recurring cost 
of Rs.12,OOO a year would be ample?-No, but that would start the scheme 
and put a receiving station into a school in each tahsil. That would be 
a commencement. I should like to see receiving sets in each zail. 

45,728. You mention a mechanical crop .estimator for crop-cutting ex
periments. At present, that work is done ·by the Revenue Department, 
and they _ classify the crop as being 4 annas, 8 annas, 12 annas or what
ever it may be. you do not want the human element to -come in; you 
want this dOlle by a mechanical estimator. Will you amplify that a little?
It will be a sort of reaping machine which will go through a field and 
cut a strip in front of it, take the cut grain back, thresh it and weigh it. 

45,729. Professor Gangulee: These implements are used only for crop
cutting experiments-P-Yes, purely for estimating purposes. 

45,730. lIfr. Kamat: For the use of this sort of estimating' machine, you 
presuppose there will be a very long stretch of furrow, and that in each 
village the greater part of the cultivated area will consist of one crop; 
()therwise your estimating machine will not work?-This is to estimate one 
particular crop. You would not want a very big area for it. 

45,731. In provinces where fragmentation of land has gone very far 
and ther~ is a variety of crops within the same village would a mechanical 
estimating machine be of any value?-Not in small fields of an acre or 
less. It would be of use in a field 200 to 300 feet long. 

45,732. In other words, such a machine would be more suitable in 
the Punjab than in other provinces, where fragmentation has gone very 
farP-Yes. 

45,733. You say that standardisation of ploughs and other implements 
should preferably be done by the Central Government?-Yes. 

45,734. You also say in another place that co-operation between the 
agriculturist and the engineer is necessary to evolve a suitable type of 
plough or other implementP-Yes; the standardisation of types. 

45,735. If the Central Government were to undertake the work of 
standardisation, is ~t vour idea that they would call together agriculturists 
from your own and other provinces, and agricultural engineers, witli a 
view to finding cut suitable types for the different provinces?-If this is 
done by the Central Government what they will do is to carry out the 
work in two or three places in the province. 

45,736. Y01l mean that experiments should be carried out in your 
province by the Central Government ?-The Central Government would be 
in charge of this particular line of investIgation. The investigation would 
be carried out in each province by an officer working under the Central 
Government. 

45,737. It comes to this, that representatives of t~e Central Gov.ernment 
would come to each province and, with the co-operatIon of your agrIcultural 
offioers, carry out these investigatiol1s?-Yes, or the province may depute 
an 'engineer to work under the Central Government. 

Mr. T . .4 .. Miller Brownlie. 
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45,73B. Have you considered whether there might not be a difficulty in 
view of the fact that agriculture is a transferred subject?-I do not think 
there would be. 

45,739. The second difficulty in the way of standardisation would be the 
various types of implement which in a vast country lik'i\ India would be 
required for the different kinds of soil and other conditions met with, would 
it not? Have you visited other provinces?-I have. I do not think the 
number of types will be so great as one miglit imagine. If the matter were 
investigated, I think we could reduce it to three or four types for the
Punjab, and I do not see why that should not be done in other provinces 
also. Certain of the types which suit the Punjab would suit other provinces. 

45,740. Taking the plough as an example, you think in the Punjab you 
would not require more than three or four types of ploughP-Three or foul 
types would cover our requirements. . 

45,741. Woul~ those few types cover the requirements, of, say, Madras or. 
Bengal, where a small plough suitable' for very small bullocks is necessary?
We have a small plough for small bullocks in one part of the Punjab as 
well, and it is possible a plough which would suit that area of the Punjab 
would also suit Madras. That is why I say this work should be carried out 
under the Central Government. 

45,742. I am trying to find out whether the number of types which will be 
required will be small or largeP-For the Whole of India, I consider the 
number will be smaIl. 

45,743. Mr. Roberts: Do you regard the present position, when practically 
all the students of this college go into Government service, as a healthy 
oneP-Yes. They a.re trained here for the good of the agriculture of thc. 
province, and whether they are working for Government or for themselvea 
they are working for the good of the agriculture of the province. I think at 
Government servants at the present time they are doing more good to the. 
province as a whole than they possibly could do if they were working for 
themselves. 

45,744. In connection with the hydraulic experimental station, is it your 
idea that its work should be confined to measuring only the water-require
ments of crops under present conditions, or do you consider that the study 
of different systems of farming should be undertaken P-I would certainly 
combine it with studying the different systems of irrigating, that is to say, 
the different types of modules, &c. That could be done without affecting 
the .value of the experiment~ with regard to the quantity of water. I 
consider that experiments regarding the quantity of water required by crops 
is of fundamental importance. 

45,745. An agriculturist as well as an engineer is requiredP-Yes, 
undoubtedly. 

45,746. If a different system of farming is introduced, there will be certain 
changes in the soil which would require study by other expertsP-Yes, a soil 
physicist. 

45,747. So that you would also press for thatP-The soil physicist would 
probably be able to take up that work in addition to his other work, say, 
at the research institution here; he could have the station at Lyallpur. I do 
not say that you require a soil physicist on the spot, but I think you do 
require a whole-time engineer and a whole-time agrioulturist on experimental 
work of that type. 

45, 74B. You are not quite so sure about the soil physicistP-I do not know 
the amount of work that has to be done in that respect, but I do know the 
amount of work that is required to be done by the engineer and the agr;" 
culturist. 

45,749. Sir Ganga Ram: That is because you are an engineer yourself p
Yes. 



732 

45,750. Mr. Robe,,:ts: With regard to crop cutting, is it not a fact that 
you can now get, with reference to very large areas in the province, definite 
information about crop yields from zamindars?-Yes, we can, after the 
crops are harvested. 

45,751. Then why are these crop cutting experiments neoessary in many 
parts?-I am afraid I cannot tell you; as I say, the matter was brought to 
my notice by a former Director of Agriculture who required a machine for 
this purpose because he considered the present method of estimating growing 
crops to be inaccurate, and I say we can produce a machine for the purpose. 

45,752. On page 712, you compare the prioe of an implement made by you 
here with a quotation from Home; is not it a fact that these large manu
facturers as a rule strongly object to making a small number like that?-Yes. 

45,753. Would not that be reflected in the quotationP-Possibly, yes, if it 
is merely a matter of making two or three hundreds. 

45,754. What is the nearest implement to this oneP-The horse hoe 
cultivator. 

45,755. What is the price of the American implementP-We obtain Indian 
ones at Rs.36, and I think I am right in saying that the price of the American 
Planet Junior hoes landed here was very nearly double. 

45,756. Sir He'llll'y Lawrence: I am not quite clear from your answers on 
page 710 whether you are in favour of or opposed to the proposal to raise the 
entrance qualification of studentsP-I should like to see the standard higher 
than it is at present, but I do not wish it t.o cost the student any more for 
his education. 

45,757. Oannot that proviso be met in any wayP~That is under investiga.
tion at the present moment; I hope it will be met. I do not think it would 
be met by making the entrance examination, say, equal to the present F.Sc. 
stage, the intermediate standard, because they will be required to give at 
least three years, and that would mean that the whole of the education then 
would be five years instead. of the four years at present. 

45,758. Your object is to ensure that sons of agriculturists will not be kept 
out by higher entrance standardsP-Yes .. 

45,759. Would it be reasonable to ask the Government to pay the expense 
of the fifth year which would be thus imposed ?-I think it would be necessary. 

45,760. What would be the <,ost to Government of thatP-That brings us 
back to the cost of education; we should have to go into that; but I think 
it could be met by scholarships such as we have at present. 

45,761. All students in the last year to receive a sc,holarship P-I think that 
might be possible. 

45,762. How many students have you at the present timeP-In our fourth 
year at the present time there are approximately 42. 

45,763. The cost to the student -of the education is about Rs.600 a year, 
or is it more, including everythingP-Yes, about Rs.600, probably not exceed
ing Re.600. 

The monthly cost to students in the fourth year class is as follows:-

College fees 
Games 
Hostel fee 
Lighting ... 
A ,'erage cost of food 

Total 

Mr. T . • 4.. Miller Brownlie. 

Rs. as. p. 
12 0 0 per mensem. 
o 12 0 
2 10 ·8 
o 12 0 

28 0 0 

44 2 8 

" 
" 
" 
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45,764. Sir Henry Lawrence: So that this idea of giving them free educa
tion for the last year could be met at an expense of Rs.25,OOO to the 
Government?-Yes. 

45,765. Would that be a sufficient safeguard for the sons of agriculturists? 
-For that number of 40, yes, but there will come a time when we shall have, 
to educate more than 40. . 

45,766. But so far as the sons of agriculturists are concerned, Rs.600 per 
head per year would be sufficient provision?-Yes, for the last year. 

45,767. Do you think that is too great a demand to make on th~ ~rovincil'l 
revenues ?-I do not think that is a. very heavy demand. It will take an 
extra year which of course also has to be considered. 

45,768. I want you to take everything into consideration?-If it is going 
to take five years in every other profession, I imagine that the time question 
would not arise; but the cost of the education should not be more than it is 
at present, and that can be met by a scholarship of say Rs.600 per head. 

45,769. On those terms would you approve of raising the entrance qualifica
tion?-If that can be done, yes. 

45 770. Sir Ganga Ram: You know that in the Punjab there is a medical 
grou'p taking the F .Sc.; certain necessary subjects are laid down; the' 
Medical Department select boys from that group for admission and then 
take them for a certain number of years for medical educationP-Yes. 

45,771. Supposing that system were followed, that there was an agri
cultural group in the Universiiy, and F.Sc. boys passing in the agricultural 
group were taken at Lyallpur College for three years, would not that meet 
the point ?-Again the period comes to five years. 

45,772. It is five years instead of four; that is all ?-That is a heavy 
item. It would produce the grl'duates, certainly, but, as I say, at 
additioual cost. 

45,773. That would reduoe your expenseP-The expense I have In mind 
is not the expense to the college. 

45,774. Your curriculum at present is four years; that would reduce it 
to three years?-Yes, but then you are increasing the expense to the 
student by one year's education. 

45,775. That is a different matter; it will be for them to consider that 
question; but will those boys be as efficient as they would be if they spent 
fi.-e years hereP-Yes, I beliel'e we could make them JUSt; as efficient in 
the three years co~rse here if it started at the end of the F .Sc. course. 

45,776. A disqualification under which manufacturers of implements 
labour here which was pointed out to us by a manufacturing firm 1\1 Poona 
i& that the raw material which comes to this country is subject to a duty 
of 30 or 40 per cent.; the manufacturers in England are saved that expense 
and the product of their manufacturers in England and America is admitted 
free. Are you aware of thatP-Yes, I am aware of that, but I do not 
think it is a very serious problem with regard to the smaller implements. 
The duty certainly does not exceed 30 per cent., and that is on the material, 
while in the manufacture of those implements the chief item is labour. 

45.777. I have brought that point to your notice and you might con
Bider itP-Yes. 

45,778. When you propose a. system of pumping with a battery of wells 
what power do you contemplate, steam, oil or what P-At the present; moment 
we are investigating steam and oil. 

45,779. How ~o y~u convey the power? By c~mpressed air or electricity? 
-We are consldermg those two systems of dIstribution compre.sed air. 
and electricity. ' 
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45,780. You are experimenting on both systems?-We are not experi
menting, but we are' comparing them now for estimating purposes. 

45,781. You have not formed any definite conclusion on that matterP-No. 
45,782. Before you advise anybody to go in for tube wells, do you take 

a section of the ground with a view to finding out what the subsoil con
tains ?-In a district we do not know we do make a trial boring. 

45,783. In a district, the soil may vary from one place to another; have 
you arrived at any formula by which you can say that given .. certain 
depth of coarse sand, it will give so many cusecs?-Yes, we know the 
quality of the sand, and if we have had one or two borings in a district, 
then in that neighbourhood we can give an estimate with considerable 
confidence that we shall be correct. If we do not know the district, we 
make a trial boring. ' ' 

45,784. You said that the cost of boring comes to &.3 per footP-In the 
small sizes, yes; in the large ones it comes to as much as Rs.7-8-0. 

45,785. A gang that I left in Patiala are doing it for 8 annas a foot 
at 6 ins. ?-But my estimate includes the pipe. 

45,786. 1\:[y figure also includes the pipe; I mean ordinary sheet iron pipes 
riveted together. Are you aware of the Japanese system of boring with 
bamboo ?-The Kazusa system, yes; I know it. 

45,787. Have you tried thatP-No, I have not tried it. 
45,788. Can you give us a list of agricultural problems which require 

research, differentiating them between All-India problems and provincial 
problems? Have you thought of thisP-No, I have not. 

45,789. Could you think of those and send us a notel'-As far as my own 
section is concerned. 

45,790. Because some problems may be common to all provtncesP-We 
have no problems of that sort in the Engineering Section at present, nor 
have any arisen so far. 

45,791. I am speaking of agricultural problems P-I am dealing With the 
Engineering Section. 

45,792. What course of engineering do you give in your college hereP
We give four periods a week to the students. 

45,793. What do you teach them ?-Civil engineering as applied to 
agriculture. 

45,794. And a little mechanics alsoP-Yes, a certain amount. 
45,795. Are you preparing any lists of the delta of water requIred for 

crops P Have you seen the latest investigations made by the Irrigation 
Department in the PunjabP-No, I have not got that yet. 

45,796. If you do so, you must take into consideration the rainfall, 
otherwise it will be of little valueP-With regard to tube wells we do take 
into consideration the rainfall of the district in calculating the number 
of days' pumping that is required in the year. 

45,797. Sir Thomas Middleton: On page 715 of your memorandum, you 
lay: "To keep the masses on the land I do not consider that education 
in rural areas should be carried beyond the elementary stage." You are 
referring to general education P-Yes. 

45,798. The number of pupils proceeding to an institution like LyaUpur 
is very small indeed as compared with the number of agriculturists in the 
Punjab P-Quite. 

45,799. What is to be done for the technical instruction of the masses 
who do not proceed beyond the elementary stageP-They could nke a 
lix months vernacular cours~. 

Mr. T. A. Miller Brotoolie. 
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45,800. What number of six months' courses are being provided at present? 
-One at present; this year we are starting two, and we shall have two 
-from now onwards. 

45,801. These courses are general courses?-Yes. 
45,802. Is anything being d?ne in .the way of providing technical courses 

in special subjects for the agriculturist, as, for example, a course on sugar
growing and the manufacture of gurP-We have not taken up sugar
growing or gur in the Punjab. 

45,803. Or anyone special subjectP-Yes, we. have a six !,eeks .cour!*l 
going on at the present moment for lahars, Village blacksmiths, on 011-

-engine running, repairs to implements, and so on. 
45,804. Do you think a great deal could be done for the technical education 

(If the masses by expanding this short course system of education P-Yes, I 
do. I am in favour of short courses of instruction in special subjects. 

45,805. What age of students do you like to get to these short courses P
They come in at various ages just now; some of them are quite boys of 
14 and 15, and some are older men ow>..r 20. 

45,806. Generally speaking, would they be men of 20 to 23 ?-That is about 
the age, yes. . 

45,807. With regard to your college students, what are the favourite 
subjects taken by students who go up for the M.Sc. from LyallpurP
Botany has claimed most of the men. 

45,808. How many have gone up in engineering subjectsP-For 1924 up 
to now we have had six students who have taken up engineering. 

45,809. From the M.Sc. ?-No, after leaving this college they have gone 
to Europe and studied engineering. 

45,810. I was thinking just now of the M.Sc. of your Lahore Unlversity?
Botany has claimed most of them. 

45,811. Then if we take advanced courses generally, you have had six 
go up in engineeringP-Yes. 

45,812. What other subjects besides botany and engineering have been 
taken ?-Entomology: in 1925 one student only studied for one year and 
then withdrew from the class; he took up Government employment. 

45 813. Reference has been made to raising the entrance standard to 
the ~ .Sc.; would that mean that the period of residence at this college 
would be curtaile4 to three yearsP-Yes, I take it it would be. 

45,814. Would that also mean that the chances of the studenT. getting 
the practical instruction which you can give in agriculture in this college 
would be reducedP-Very slightly. We have investigated that question to 
a certain extent, and I think it would be possible to prepare a course in 
which he would get first class training in the three years, provided he came 
here at the F.Sc. stage. ' 

45,815. I think you will agree that one of the great difficulties one is 
faced with here is that .of getting practical instruction for the young 
gl'aduatesP-We do not have difficulty in regard to practical instruction. 

45,816. I should rather have said: is the young graduate getting practi
<'al experienceP That is the great difficulty?-Yes. 

45,817. Has any attempt been. made to place young graduates un some 
of these large farms that you have in the PunjabP-There is a, scheme 
of that kind under consideration at the· present time; the prop~sal has 
been sent up by the Director of Agriculture and it is before Government 
now; the proposal is to put the graduates of the college here on to an 
area of land over a period of say five years. 
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45,818. That is for putting them on an area. of land Jor which they will 
themselves be responsible ?-Yes, they are responsible for it; they would 
work under the supervision of the department. 

45,819. I was thinking of placing them out as apprentices on large farms
where they would see the organisation of work on a large scale and also 
see improved methods ?-I think that would be difficult with graduat;es in. 
this country at the present time. 

45,820. You know that the practioe is relatively common in other countries, 
for young graduates to go and get experience P-That forms part of their 
education in agriculture . 
. 45,821. On page 714 of your memorandum you refer to the subject of 
Implements; there seem to be two types of problem in front of you there; 
first t~ere is the question of improving the design and construction of the 
local Implement. For example, I" have seen in the Punjab implements the 
idea of which was borrowea from Bombay, but these implements seem 
to me to be better constructed and manufactured than thoSe which I 
have seen in use in the Bombay Presidency. That type of improvement 
in local design, you will of course agree, is easily made by a skilled 
engineer ?-Y es,very often. 

45,822. But there is another type of work referred to in your memorandum; 
that is the' designing of machines or implements which would be suitable 
for mass production ?-Suitable for cultivation in the first place. 

45,823. Yes, suitable for cultivation and also suitable for mass production P 
-Any machine or implement is suitable for mass production if the numbers 
are required. . 

45,824. That brings me back to the point that has already been raised: 
if we are to secure mass production, we must reduce our types, for example, 
of the ploughP-Yes. 

45,825. You were questioned as to the number which you consider would 
be necessary for the Punjab ?-Yes. 

45,826. A previous witness whom we questioned on" the point expressed 
the view that for all India possibly as small a number as eight types of 
plough might be suitable; have you any view on that ?-I have not considered 
it from an All-India point of view, but I think we could reduoe it in the 
Punjab to three or four types; but even then, with four types, that would 
mean producing an enormous number of implements. 

45,827. You will recognise, I think, that the main obstacle in dealing 
with these implements that are being made by mass production is 'not the 
production but the difficulty of getting people to adopt them P-I do not 
think so; I think if you give the cultivator a suitable implement he will 
use it and be only to glad to use it. 

45 828. But even in regard to the plough, which is an implement that 
has had long study and is well designed, the cultivator is very particular 
in his requirementsP-Yes, because I do not think we have yet produced 
the right type of plough; I think we have more work to do on the plough 
than on any other implement. 
- 45 829. In evidence I think you said that the work which was required 
for the improvement of implements must neoessarily take a very long time? 
-Yes. 

45,880. You" are basing that conclusion on e~perience ~n other countries 
in the attempts which have been made to deSign such Implements as the 
plough, for example P-No, I do not know what t~me .has been t~ken in 
designing the implements as they stand; I. am basmg It on ?xperl.en~ of 
the results we have already obtained; it requires a great deal of mve~tJgatlon, 
trial and testing and making of types before one can arrive at a 
suitable type. 

Mr. T . .•. Miller Brownlie. 
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45,831. But in fact a great deal of time and attention has been given, 
not only by engineers but by skilled mathematicians, to the design of the 
plough ?-Yes, but I do not think to the same extent in India as in Western 
countries. . 

45,832. I was not thinking of India ?-In Western countries it has been 
done, but conditions here are very different. 

45,833. YoulIDention the reclamation of salt land at Narwala by 
washing; what is the cost of that process? Is it an expensive method of 
reclamation P-I do not know the cost; I can probably get the details; that 
work was in progress when I came to the department and it struck me 
as having a wonderful effect; other methods were tried. 

45,834. Could you say whether generally it was regarded as a succes~fuI 
experiment, or otherwise P-The different methods were tried and it amounted 
to this, that deep cultivation and copious irrigation allowed that area to 
be cultivated, whereas it had not been cultivated before. Reclamation on 
these lines is not expensive; that is my point; but the experimental work 
which led to the conclusion that this treatment was sufficient was naturally 
expensive. 

45,835. Mr. Barron: One witness told the Commission that he thought 
all Indian Civilians and magistrates generally should be put through a 
course of public health; something of that sort is done, is it not, in regard 
to agriculture?-We give a course of one month which we term the Rural 
Economy Course to members of the Civil Service, Assistant Commissioners, 
Extra Assistant Commissioners, members of the Irrigation Department 
Assistant Engineers, and so on. 

45,836. Is the course going on at the present moment ?-Yes, it finishes 
on the 20th of this month. 

45,837. How many Assistant Commissioners or ·Extra Assistant Commis
sioners have you in it?-We have six Assistant Commissioners and six Extra 
Assistant Commissioners. 

45,838. You were asked if you could give the cost to Government of a 
graduate from this college, but you were not able to do so?-I cannot do 
that, beMuse, as I say, it is extremely difficult to separate research from 
instruction. 

45,839. In the report of the Education Department, the figure of 
Rs.l,08,OOO odd is given as the cost last year of this college as a professional 
college; did you supply that figure to the Education Department P-I 
did not. 

45,840. The Education Department said you or the Department of Agri
culture had; but if there is such a figure in that report, is it worth anything, 
at all? Can any deduction be drawn from it as to the cost of a graduate?
So, I should say not. A former Minister asked us to try and estimate 
the cost, and our difficulty was in apportioning time and cost between 
teaching and research; then he asked us to assume a division of time and 
cost between teaching and research; we were faced with very great 
difficulties, and could not arrive at what I should call a reliable figure. 

45,84l. You could not separate out the cost of your purely teaching work 
from that of all your other activities here ?-No; nor could we separate costs 
of such items as gas and electric power production etc. 

45,842. In view of the discussion regarding the amount of time and 
attention your department has paid to work on bartL1/.i soils, let us take 
Borne of the results of the department; is not S-A wheat a good wheat for 
barani land ?-I cannot give an opinion on that. 

45 843. Perhaps you can give an opinion as to whether a bar harrow is 
a go~d implement for conserving moisture on barani land?-Yes, it is. 
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45,844. Is it not a fact that the general principles of conserving moisture 
in soils are taught' in this college, and therefore the knowledge acquired 
here is of use on barani as well as irrigated land P-Yes, that is so. 

45,845. DO you 1!:now the Gurdaspur farmP-Yes. 
45,846. Is that irrigated or unirrigatedP-They have a tube well there; 

part of it is bamni. 
45,847. One hundred acres of it is unirrigated, is it not?-Yes. 
45,848. It depends entirely on rainfallP-Yes. 
45,849. So that the work you do there is work on barani land P

That is so. 

45,850. When you are depending merely on rainfall, the conditions vary 
very much from year to year, do they not P-Quite, dt>pending on the rainfall. 

45,851. Working under such conditions, could you have drawn any definite 
'conclusions very quickly P-I am afraid I have not gone into tha,t. 

45,852. It is not really your subject. With regard to the question as to 
whether demonstration should be carried out on farmers' own lands or on 
demonstration farms, would' you say that both systems have their merits P
Yes, undoubtedly. 

45,853. Is it not a fact that you can, for example, maintain continuity 
of work on your own farm and can arrange conditions in a way in which 
a farmer may not be always willing to allow you to do on his farmP-Yes, 
that is the point. 

45,854. [t also may be the fact that on your own farm you can carry 
out demonstrations at a time that would not always suit the farmerP-Quite. 

45,855. So that both systems are necessary P-Yes, they are. 
45,855A. This morning the Commission saw your dairy. It has been 

suggested that there are no facilities iIi the Punjab for giving the staff 
of the Co-operative Department training in the taking of milk records, 
dairying or animal nutrition. Do you agree that no training of that sort 
can be given here P-N 0, I disagree; we have the facilities and we do give 
training in dairying here. 

45,856. To men of the Co-operative DepartmentP-No, I do not think 
we have had men of the Co-operative Department actually taking a dairying 
course. 

45,857. But you could teach them to become milk recorders and so forthP 
-Yes. 

45,858. And you could teach them a good deal that would be useful to 
them in cattle breeding societies P-Quite; all that instruction is given here 
to students at the college. 

45,859. Sir Ganga Ram: You said that you 3.re admitting students from 
oth~r prc.vinces; how many students have you now frum other provincos P 

. 45,860. Mr .. Barron: From other provinces and Indian States nine out of 
49 were a.dmitted last year. 

45,861. Sir Oanga Emil,; In view of tht> fa('t th",t they have colltlges of 
their own, why do they clime bere; is it bet-ause thtly feel that they Nceive 
superior edu('ation hert'P-I bave myseif asked !'pplicants that question, 
and 'have been told that they tbink the training is better at Lyallpur than 
it is elsewbel·e. . 

45,862. Is it becauRe their parents live hereP-No, their parents Ih'e ill 
other provinces .. 

45,863. Then are we charging them for their educationP-Yes, we are. 
Mr. T • .4.. Miller Brownlie. 
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45,864. How much are we chargingP-They are paying the ordinary 
fees plus a pmall addition for students frem outside .provinces. 

45,865. Is the Government getting any benefit from it?-Yes. 
45,866. I ask this question because the Punjab Government is charged 

Rs.I0,OOO per head for Punjabi students going to Roorkee in the United 
PI'ovinces; you are not charging anything like that?-No, nothing of that 
sort. 

45,867. Have you made any investigations as to· any tret' that Will not 
throw an injurious shade on t·ropsP-No, I have not. 

45,868. M,·. BarTon: With regard to that last question, I have ah.ays 
ul.deretood that it is the llmount of water that the trees extract from the 
soil that does harm to the crops, rather than the shade r-Yell. I belia\'o it is; 
but that is not 1\ question that I have taken up; the point that illterests 
me there is tbe fact that crops do not grow so well in the neighbourhood 
of treeD. 

4b,869. Possibly that is owing to the subtraction of moisture required by 
the tI'ee?-Yes, moisture extracted from the soil and chade. 

45,870. SiT HenTY Luwl'ence: One gentleman hl~s written to this Com
mi~bion to say that this iustitution is of no value to the Mahommedans of 
the Punjab; is that correct?-Every year a large proportion of our 
students is Mahommedan, and they get the same training as the Hindus 
and Sikhs. 

4G,871. Can you tell uc! what the proportion of Mahommedans isP
I can get those figurE.'s for you; as far liS I remember, it is approximately 
60 per cent. Mnhommedans, 25 per cent. Hindus, and 25 per cent. Sikhs. 

45,872. Couln you verify those figures and let us know?-Yes. Of the 
student" admitted to the college in May last the proportion is as follows:-

Hindus 27 per cent. 
~~ . 
Mahommedany 38 

We arrh'ed at a proportion of-
" 
" 

Hindus 25 per cent. 
Silihs 25 " 
MahommedanH 50 " 

hut the standard of intAllIige'lce of the Sikh applicants was higher than 
that of the Mahommcidan applicants, and the proportion of Sikh applicants 
was also higher tban tbe proportion of admissions a·s given. 

4.3,873 Pro/es80?' Gnng'Ulee: Are you using dynamometer tests in design
ing your farming implomf'ntsl'-Yes, we have very recelltly obtaine<1 a 
reC'OI'ding dynamometer which we are putting into operation; formerly 
we u~ed the spring balance type, which is not sufficiently accurate. 

45,874. You have no Soil Physicist in this college?-No. 
45,875. If a Soil Physicist worked in co-operation with the Agricultural 

Engineer, you could get better results?-l do not think a Soil Physicist is 
so necessary ItS a professional ngril,ulturist. 

45,876. Am I right in tl.hlking that there is a growing demand for 
farm implementsP-Yes. 

45,877. The cultivators have taken to them and are anxious to get them? 
-Yes. 

45,878 What ag.mcies have you for the distribution and Rale of 
iDlplemf:ntsr--Every Deputy Director of Agriculture sells implements. 

45,879. Are they distributed through co-operative societies?-The Co. 
operative Department will take implements. 'Arc you referring to those 
m3de here or those imported from abroad? 
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45,880. To those manufactured here?-Those are not supplied to Deputy 
Directors uuless there i~ a demand for them. If there \\·ere any demand 
for them in the district the Deputy Dire!·tor would be supplied with them. 

45,881. Are the implements manufactured here sold only by the D'lpart
meut of Agriculture and not by co-operative societies?-I do not think co
opl'l"ative societ·ies have ever asked for these impJ.mlents. If they \V.~nted 
thelll Wb could manufacture .hom and let them have them. 

(The witness withdrew.) 

KHAN BAHADUR SAYAD Sir MEHDI SHAH, 
K.C.I.E., O.B.E., Gojra, Punjab. 

Replies to the Questionnaire. 
QUESTION 2.-AGRIOUJ,TURAL EDUCATION.-(i) No. 
(ii) In Lyallpur district, agricultural education should be provided in 

every village sehool. 
(iii) Ye-s. 
(iv) Yes. 
(v) If agriculture is made profitable. 
(vi) Yes. 
(vii) Teach the use of Raja and Meston ploughs, harrows, alto the 

automatic drilling of wheut and cotton. 
(viii) This is not enough. 
(ix) No work. Thoy read for service which cannot be had. 
(xl To make extenl'ive use of experimental farms, so that such lads 

may have a liking for agriculture. 
(xi) Nil. 
(xii) If they can profit in IIny way. 
(xiii) The Agricultural Dt'partment sh(JUld in every village take ODO or 

two squa-res on le-ase, and thore make experiments, so that agriculturists 
ill rural arens nmy see tho e-xporiments and mllke better use of their own 
lands. Thus agriculture is sure to improve. This system should he j'ltro
duef'd in the colonies ollly. 

Qt;E~TION 3.-DEMO~STRATJ(lS AND PRorAGANI'A.-In this district, a few 
agricultural societies have been formed, to demonstrate and do propaganda 
worl" which are quitl' usellls. as they are not doing any work. J WGuid 
sllgp;est that the Agricultural Department should engage trained mell in 
some villagell in the rural arens, so that these Ulen mOlY lecture t<> the 
agriC'ultllrists and teach t.hem the use of different machinf's and fertili:r.ers, 
et!'., as thesl' rural agriculturists do not e,·er care to go to the Agriculture 
College at J.yallpur. Tl1l'se men will also teach them tho benefits (If the 
rotation of different crops. In my opinion, this will greatly help towards 
bet.tol' education in practical agriculture. These mou in rural areas can 
casiiy see to the P"St.; nnd disear.es of the crops, and take immediate steps 
tu check and r,.move them. 

QI'KS1'ION 4.-ADMINISTltATWN.-(a) 'fhe GovernPlenL of India JUay use
fully supplement the activities of the Loc·al Governments, who should wake 
use of the ~ervjces of non-official influential men ill each ilaqa. 

(c) Metalled roads art'! a great necessity for agriculturists. 
Posts and telegraphs should he increased, in the colollies specially. 
QI'KS1ION 5.-FINANcB.-The taccavi rules Ilre rather hard; these should be 

mado more favourable, and long term should be allowed for repaymem;, with 
a very nominal interest. 

Ql;IiSTION 6.-AGRIOUT.TI:RAL INDEBTED~"'FSs.-(a) (i) Nl'cessity; th'!Ie is 
not enough income fl"<llll agriculture. 

(ii) Shopkeepers of villages and markets. 
Mr, T. A. Miller D·r&umlie. 
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(/1) On account of failure of crops the agriculturists generally get into 
debt, "hich, on account of their other regular expense., they ara unable 
ill c1f>,ar. The loans or laccavi should be given to them, either withoUl; or 
at very nominal intere~t; in case they are very heavily indebted, their 
lands should be put under Govf>J'nment control to payoff the debts from 
the illcome, and they may be given regular expenses for the necoR~ities 
of life. 

QUESTION S.-IRR.lGATIoN.-(a) In the following districts improvements can 
be made in agricultur>l by making tanks and wells: Campbellpur district, 
Pindigheb tehsil; Rawalpindi district, Pindi and Gujar Khan tehsils, 
Jhelum distric,t; Mianwali district, by non-perennial canals. 

QUESTION 1O.-FIlRTILISERs.-In my experience of agriculture, I have 
noticed that sheep and goat manure is ·the best. Lands that have not been 
yielding any crops have been fertilised by this manure. The agriculturists 
keep their herds of goats and sheep in their fields for some days and their 
manure is left in those plots and they are much better then. But in some 
villages it is rather difficult to maintain these herds as there are no grazing 
grounds. 

(I) The villagers find it difficult to obtain fuel wood, henee they are 
obliged to use cow dung as fuel. If the Canal Department would sell fuel 
wood at very cheap rates, I am sure people would stop using cow dung 
l1li fuel. 

QUESTION 14.-IMPLEMENTs.-The new agricultural implements and 
machinery are good, but they are not much used as, when they get out of 
order, thf>re is a want of facilities in rural areas to repair them. Their 
prices are also rather high. 

QUESTION 15.-VETE8,INARy.-(a) This department should be under the 
Director of Agriculture. 

(b) (i) In this district, the dispensaries are under the control of the Dis-
trict Board and I think this system works quite well. 

(ii) Yes. 
(iii) No. This should be under the control of District Boards. 
(c) (i) The agl"iculturists have now learnt the use of these dispensaries 

and make full use of them. 
(ii) l'ouring dispensaries are not required. 
(d) In my opinion compulsory inoculation for contagious diseases is neces

sary, as the agriculturists do not voluntarily make use of it and thus 
('ontagious diseases spread. 

(e) Sometimes there is difficulty in securing serum. 
(I) No fees are charged for inoculation, but the agriculturists have not 

yet learnt the benefit of the inoculation. 
(g) The provision of further facilities for research, into animal diseases is 

desirable, but this should take the form of a Provi~cial Research Institution. 

QUEsnoN lB.-ANIMAl. HUSB.\NDRY.-Government should arrange to pro
vide well-bred bulls; this will improve the breeds of the live stock and also 
the dairy industry. 

QUESTION 17.-AGRICULTURAL INDUSTRIES.-It is very necessary that 
Government should do much more to establish rural industries connected 
with the preparation of agricultural produce and there 1S a vast field for this 
ill this Province, and specially in the Colony districts. This will provide 
BubsidiaryempJoyment for the rural population. 

QuESTION IS.-AGRICULTURAL LABoUR.-ln my opinion, there is no surplus 
agricultural labour, as the industrial institutions pay high wages, and so 
the agriculturists even in these parts cannot get enough labourers. 
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Oral Evidence. 

45,882. The Chairman: K,han Bahadur Sayad Sir Mehdi Shah, you have 
provided us 'With a note of your evidence. Is there anything you would 
like to add to that at this stageP-No. 

45,883. You .say .that, in the LyaUpur district, agricultural education 
should be provided In every school. What class of agricultural education are 
you thinking. of P-Any kind of education which is agricultural. 

45,884. You would have that even in the primary schoolsP-Yes. 
45,885. Do you mean that primary school children should be taught farm

ing?-Yes. 
~5,886. Do you not think they are better engaged in learning to read and 

writeP-It may be said that I am against education, but I do not think that 
after five or six years they will learn very much j they wiU go back to 
their homes. 

45,887. In answer to our Question 2 (viii), where we ask you for your 
views on nature study, school plots and school farms, you are a little hard 
on us, because you say .. This is not enough". Do you mean that nature 
study, school plots and school farms do not provide a sufficiently compre
hensive system of agricultural education in EChoolsP-Yes. 

45,888. Further on, you make the suggestion that the Agricultural 
Department should in every village take one or two squares on lease and 
there make experiments, so that agriculturists in rural areas may see those 
experiments and make better use of their own land. Then you say that this 
shO'Uld be done only in the canal colonies. Do you live in the canal 
colonies 1'-Y es. 

45,889. Why do you want to deny this boon to those who do not happen 
to live there?-I have not given thought to the matter. I am only dealing 
with the canal colonies here. 

45,890. Are you a farmer yourselfP-Yes. 
45,891. Do you farm your own land?-Yes. 
45,892. You farm directly by means of hired labourl'-Yes. 
45,893. Do you let any of your land on leaseP-Yes. 
45,894. How many acres do you possess P-About 40 squares. 
45,895. How many do you farm yourself l'-Two squares. 
45,896. So that you have 38 squares let out. Is that on batail'-Yes. 
45,897. Have you co-operative societies in your districtP-Yes. 
45,898. Where do your tenants get their money fromP Do they borrow 

from you at aUP-No, from the societies. 
45,899. They do not attempt to borrow from youP-No. 
45,900. Do you lend them seed l'-Sometimes, in the ca~e o~ specia~ seed, 

such as some special cotton seed, I have my own seed, which IS better than 
can be obtained elsewhere. 

45,901. You like your own seed bestP-I think it is the best. 
45,902. Where did you get that seed fromP-1 ohose it myself by 

selection. 
45,903. You put that seed out on your tenants' land as well as on the 

land you farm yourselfP-Yes. I give them seed, and when the crop is 
ready, they give me the price for it. 

45,904. In seedP-Sometimes in seed and sometimes in cash. 
45,905. What arrangement have you got with themP D? they give you 

back Ii times as much seed as you give themP-No, they give me the same 
quantity again. I do not take anything extra from my tenants. 

Khan Bohad'Ur Sayad Sir Mehdi Shah. 
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45,906. I see from your answer to our Question 3 that you are not 
aatisfied with the societies which have been formed to do demonstration and 
propaganda work?-That is so. 

45,907. Are they doing no good, in your view?-There is not enough of 
them, so that they are unable to have much effect. 

45,908. You suggest that special men should be engaged to do demon
stration farming. Has not the Agricultural Department got demonstrators 
at work in your district?-A man may come round for an hour or two 
every three or six months, but that is not enough; they should live there 
among th(3 people. 

45,909. You want resident demonstrators·?-Yes. 
45,910. You suggest, in answer to Question 5, that taccalli rules are 

rather hard. In what respect?-It is very hard to get the money. There 
are varioue difficulties in the way. 

45,911. Difficulties in getting the loan granted or difficulties in getting 
the whole of it into the cultivator's pocket?-Both. 

45,912. You no doubt realise tbat Government, in lending the tax
payers' money, must needs see that repayment is punctual?-Yes. 

45,913. What is your impression of the effect that the co-operative credit 
movement has had on the position of the cultivator? Has it been 
beneficialP-Yes, but the co-operative societies have not sufficient money t., 
lend to the farmers; they only lend small sums, and the DlOney they do 
lend goes to the moneylenders, to whom the farmers owe money. The 
farmer is therefore left in the same position as before and has to borrow 
from the moneylender again,and sometimes the moneylender will not let 
him hav~ a loan and he becomes very hard up. People are not so keen 
on co-operative societies as they used to be, because the societies have 
not enough money to lend them. 

45,914. Are there any signs of that, such as decrease in the number of 
80cietiesP-No, because the people are afraid of the officers. The societies 
are only nominal in many cases, because no business is done. 

45,915. They dare not take their names off the books for fear the 
officers of the ClHlperative Department should talk to them: is that rig-ht? 
-Yes. 

45,916. Are you a member of a co-operative society?-Yes. 
45,917. On page 741 of your note, you say that veterinary dispensaries are 

under the control of District Boards in this part of the world, I.nd that you 
think this system works quite well. Are you on the District Board yourself? 
-Yes. 

45,918. Does the District Board take an interest in veterinary work?-Yes. 
45,919. Is the cultivator coming more and more t,o regard the veterinary 

officers as his advisers in these mattersP-Yes. 
45,920. You say that sometimes there is difficulty in securing serum. 

Are you thinking of serum for rinderpestP-Yes. 011 one . occasion it took 
Bix or seven days to get it, 'even after telegrams had bE'en sent. By then 
a number of the cattle had died. 

45,921. In answer to our Question 17 you suggest Government should 
establish rural industries connected with the preparation of agricultural 
produce, and you say there is a vast field for this in this province, and 
especially in the canal colony districts?-There are mandis all over the 
colonies, and in these mandis there should be shops where ploughs could 
be repaired. It is difficult at present for the people to get experts to 
repair their ploughs. There should be factories for the purpose. When 
implements recommended by the department are taken to the villages they 
break, and the blacksmiths in the villages cannot mend them. 
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45,922. Sir Ganga Ifam: It has been represented to us that when 
zamindars take ta.ccavi from Government the whole of that money does 
not reach the zammdar. Is that rightP-Quite right. 

45,923. And does it take too much time to get the loan P-That does 
not matter so much. 

45,924. Sir Thomas Middleton: Have you been well satisfied with the 
knowledge and experience of the agricultural demonstrators whom you 
have metP-Yes, but there are. too few of them. There are more than 
10 lakhs of zamindars here and the few demonstrators available are not 
enough. 

45,925. How many would you like to see in each tahsilP-I 'do not know 
how many, but there are, as I say, 10 lakhs of zamindars here. I think 
there should be one in each zail. 

45,926. Mr. Barron: Gojra is not your original homeP-No, my home is 
in Campbellpur, in the Attock district. 

45,927. Did you come to this Colony when it startedP-I came here 
in 1898. 

45,928. Did you buy these squares you now haveP-.I p;ot them from 
Government on the original conditions, on nazralla terms. 

45,929. How many squares did you getP-21. 
45,930. Sbr Henry Lawrence: At what price? 
45,931. Mr. Barron: On nazrana terms P-Rs.20,OOO to Rs.22,OOO. 
45,932. Sir Henry Lawrence: Rs.l,OOO a square?-Yes. 
45,933. Mr. Barron: Land was cholap in those. days. After that you 

bought the remaining squares which you holdP-I got them on camel-breeding 
conditions and paid Rs.4,OOO a square. 

45,934. Sir James MacKenna: Were you not a railway contractor at one 
timeP Did you not build a railwayP-Yes. I built the Nushki extension 
only a few years ago, and before that a line Sindh-Pishin in the Quetta. 
district. I also built a. line near Campbellpur (M&I'i-Attock) and also 
N.W. Ry. from Lawrencepur to Attock. 

45,935. You are also interested in the cotton businessP-Yee, I have my 
factory here. 

45,936. You will remember that the Indian COtton Committee came to 
Gojra, and I met you then. Has any improvement in the cotton trade 
followed the results of that Committee's recommendations in regard to 
watering, the mixing of cotton and so forthP-It depends on the individuaL 
Those who have good cotton do not mix it; those who have not, do. 

45,937. You d~ not think the Cotton Committee has been of much 
good in these mattersP-It has not done any good. 

45,938. PrOfessor Gall.gulee: Has cotton research been of benetit to the 
cotton trade P Has it lbeen of assistance in the provision of better varieties, 
long-staple cotton and so onP-It has not done any good here. There .is 
no pure cotton here; everyone mixes it. There may be some improvement In 

the future. 
45,939. On page 740, you say rural agriculturists do not care to go to the 

Agricultural College at Lyallpur. WhyP-TheJ: are poor people a~d have 
not sufficient money. They have to pay for theIr fares and for their food. 
and they cannot afford it. 

45,940. You say there is not enough income to be had from agriculture. 
Have you noticed any improvement in the agricultural income of the people 
during the time you have known this district P-On the Chenab c~nal there 
haA been a reduction in the amount of water, and unless that lS stopped 
there will be no increa.sed income. 

Kllan Baha&ur Sayad Sir Mehdi Shah. 



745 

45,941. You have not noticed any distinct improvement in the income 
uerived from agriculture in this part of the country?-The truth is that it 
ill less than it used to be. People do not get as much water as they used to. 

45,942. That has affected the agriculturaJ income?-Yes. 
45,943. Has the standard of living been lowered?-Some ,people live quite 

well, but others, if they have an evening meal cannot, have a meal in the 
morning. 

45,943A. That is in the canal oolonies?-Yes. 
45,944. Mr. Calvert: Do you think the cultivators of Lyallpur are more 

prosperous or less prosperous than the cultivators in the Attock districtP-
1 examined a large number of account-books here, and I found that nearly 
everyone had a debt against him of Rs.4,OOO or Rs.5,OOO. One reason fOl" 
that is that people have increased their expenditure. 

45,946. S,r Henry Lawrence: Are you speaking of Lyallpur or AttockP
or Gojra Ilaqa. Gojra is in the Lyallpur district. 

45,946. Mr. Calvert: Have they no gold ornaments saved upP-They had 
gold ornaments, but they have had to sell them. If anyone has gold 
ornaments he has a debt to the same amount. 

41:,947. Do you know that co-operative societies lent 17 lakhs to cultivators 
in the Lyallpur district last yearP-The co-operative societies did lend 
money, b>.!.t the people owed this money to the moneylenders, and the money 
was net even enough to enable them to payoff their debts. I started about 
SO banks myself, so I know all about them, how they are getting on and 
what is the result of them. 

45,948. Have you tried to improve themP-As I was the originator of 
those banks I did all I could to improve their condition, but the debt was 
80 heavy that nothing could be done. 

45,949. Are you a member of the Provincial Board of Agriculture in 
Luhore?-Yes. 

45,950. Is that any goodP-Yes. It has only just started, but in my 
opinion the results will be satisfactory. 

45,951. What was the cost of the District Board hall in LyallpurP
Two lakhs. 

45,952. Was that built out of the money of the poor zamindarsP-It was 
built at the expense of the poor zamindars, but such things are only built 
once, not every day. 

45,953. Do you think anywhere else in India there is a District Board 
hall which cost two lakhs of rupees?-No. I have seen District Board halls 
in all the Provinces (Bombay, Madras, the Central Provinces and, the 
'United Provinces), but no other District Board has such a good hall. 

45,954. Does that not suggest that the cultivators of Lyallpur are the 
richest in India?-I admit that some people are very rich and that the 
Colony is the richest in India, but if you make inquiries you will find the 
people are very deeply in debt. 

45,9.'55. Sir Ganga Ram: Is not that due to fragmentation? On account 
of inheritance the holdings have become smaller and smaller?-Yes. Where 
there was once one man on a square there are now four. In the mandis, 
too, the people are not so well off as they used to be. 

45,956. Is not that due to the speculative habits of these mandi people P
Yes. In most of these lItandis they have started companies, and both the 
company U'allahs and the mandi wallahs are in a bad way. 

45,957. Do not the mandi wallahs speculate in cotton and grain, and is 
not their bad state due to speculation?-Yes. 
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45,958. 3fr. Kamat: You have given us your experience of co-operative 
societies. What is 'your experience of moneylenders?-The moneylenders 
also have become poor; they have not as much money as they used to have. 
Originally they used to do business in thousands; now they do it in 
hundreds. 

45,959. Do the villagers depend entirely on co-operative societies wherever 
they are started, or do they still go to the moneylenders?-They go to both; 
wherever they can get money they go and take it. 

45,960. Would a system of regulating the moneylender's accounts be of 
help to the villager?-As the moneylenders are always on the look out to 
cheat the zamindars, the zamindars do not derive much benefit from them. 
With co-operative societies there is no cheating, but they have not got any 
money. 

45,961. Is the agricultural moneylender in any way better off than the 
old type of moneylender?-No, worse off. 

40,962. Then there is no advantage in creating a new type of agricultural 
moneylender by artificial means, by legislation ?-There can be no law which 
will be effective, because if an attempt is made to regulate interest, the 
moneylenders will lend Rs.1oo and get a receipt in writing for Rs.200, and 
accept a lcwer rate of interest. An Act to regulate interest wss contem
plated, and I think it is a good thing it was not passed. 

45,963. A new class of moneylenders has sprung up under the Land 
Alienation Act. Are they any better than the old moneylenders?-No. 

45,964. Has the Agricultural Department done anything for barani land 
in the ProvinceP-I do not know. 

45,965. On the last page of your note, you say something about agricul
tural industries, and you suggest Government should do lIIluch more to estab
lish rural industries. As a business man, will you suggest what industries 
Government should do something for P-Such industries as we have are 
small, and we cannot compete with Europe in .big industries; therefore we 
should not start big industries in this country; we should have small in
dustries for tbpse things that are needed by the zamindar. 

45,966. Mr. Kamat: But are you not prepared to name any particular 
industry?-Whatever brings in profit should be started. 

45,967. Mr. Roberti: I believe you took water at volumetric rates at 
Jaranwala; would you kindly tell us your experience in regard to thatP
We did that for three years, but during the three years we did not have 
any benefit from it .. 

45,968. In spite of the fact that you had extra water at volumetric rates? 
-We do not get extra water by the volumetric method. 

45,989. Sir Ganga Ram: Has the Land Alienation Act improved the credit 
of the agriculturist for borrowing purposes?-An honest man gets the money 
even now, but a. man who is not honest does not get it. 

45,970. Do the grievances of zamindars with regard to water readily get 
hearing from the Irrigation DepartmentP-Some officers do not attend to 
grievances for two or three years, while others attend to them at onO«l and 
the moment the application is made, they redress the grievance. I do not
blame the department. 

(The witness withdrew.) 

The Oommi"ioft. theft. adjourned till Friday, 11th March, 1927, at 2 p.m. 

Khan Bahad'Ur Sayad Sir M ehdi Shah. 
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Friday, March 11th, 1927. 
LYALLPUR. 

PRESENT: 
The l\£ARQUESS OF LINLITHGOW, D.L. (Chairman), 

Sir HENRY SUVELEY LAWRENCE, Sir JAMES MACKE~NA, Kt., C.I.E., 
K.C.S.I., I.C.S. I.C.S. 

Sir THOHAS MIDDLETON, K.B.E., Mr. H. CALVERT, C.I.E., I.O.S. 
C.B. 

Rai Bahadur Sir GANGA RAH, Kt., Professor N. GANGULEE. 
C.I.E., M.V.O. Mr. B. S. KAMAT. 

Mr. C. A. BARRON, C.S.I" C.I.E., C.V.O., I.c.s.l (Co-opted Members.) 
Mr. W. ROBERTS, B.Sc. S 

Mr. J. A. MADAN, I.C.S.} (I . t St· ) 
Mr. F. W. H. SMITH . otn eere ants. 

Dr. P. E. LANDER, M.A. (Cantab), D.Se. (London), A.I.C., 
Agricultural Chemist, Punjab. 

Replies to the Questionnaire. 
QUESTIION l.-REsEABCH.-(a) (i) In answer to this question, I would 

refer the Commi88ion to two reports (one small, * one larget) which I have 
submitted to .the Punjab Government on the methods of conducting research 
under the United States, America, Federal and State Departments of 
Agriculture, including the administration thereof. 

I strongly recommend, that while not strictly following a foreign method, 
India should develop the organization, administration a.nd financing of agri
cultural research along the lines indicated in these reports, in so far as they 
can be adapted to Indian ('()nditions. 

(b) I refer here specifically in the first inst.&nce to the study of human and 
animal nutrition on which I am personally working (as far as facilities 
permit), together with systematic and co-ordinated work on the soils and 
food stuffs produced thereon, in relationship to human and animal welfare. 
Certain spasmodic work has been done from time to time in India, but no 
systematic policy or lines of work have ever been attempted to deal with the 
AlI-Indi~r even Provincial aspects of the problem, which is of fundamental . 
importance. 

The present sta.te of the Imperial Department of Animal Husbandry and 
Dairying at BangalOfl"e is ludicrous. The physiological chemist is doing his· 
best with the Laboratory and other facilities under his control, but this 
institution compares most unfavoura.bly with institutions of itS kind abroad. 
India requires a properly established and equipped Nutrition Department, or 
bettel· still, two, one in the north and one in the south. 

The Commission has seen this estahlishment at Bangalore and will recognise 
that it is quite unworthy of India as its main sphere of activity in this line. 

(e) (i) Connected with and related to tbe above (b) is a co-ordinated scheme 
of investigation and research into the soils of India, the nutritive value of 
their produce, and the resultant effects on the popUlation, and again related 
to this the question of fertilizers. 

(ii) More expanded research should be conducted on the problem of increas
ing the quantity of organic matter m the soils of India. 

(iii) With the development of the F·ruit Specialist's work in the Punjab, 
research should be directef into the preservation (and food values) of. fruits 
and vegetables. .. 

India imports thousands of tons of foreIgn preserved frUIts and vegetables. 
I am aware of an instance in the Punjab where such a development is merely 
awaiting Government IlSsistance and sanction. 

• See page 767. t See page 756. 
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(iv) Research into the production of vegetable ghis from India, from oil 
seeds. , 

India imports thousands of tons of fOI'eign vegetable ghi, produced from 
('il seed exported from her shores. 

QUESTION 2.-AGRIOULTURAL EDUOATION.-(i) As indicated in (1) (a) (i) 
and 1 (b), the number of research institutions is not sufficient. 

With regard to teaching colleges, caution should be exercised in extending 
these, as students after passing through colleges tend te. gravitate away 
fr~m an a~tive participation i~ agri,culture. I would say that the whole of 
~hls questIOn opens ?,P ~nslderatlOns of far reaching and fundamental 
Im!?ortan~e. F..ducatlOn III the past has largely tenGed to defeat its own 
obJect, with the result that a large number of discontented, half-educatec.. 
people have be~n produced who find it extremely difficult to get employment, 
because there Ie 'i1()t the market for their services, and their "education" 
has unfitted them for active agricultural labour. 

The que~tions of a general raising of the standard of living, indebtedness, 
and consohdation of holdings arise, and primary education should be more 
particularly devoted to the three R's and to enabling the masses to lead a 
more happy and contented and "economic" life on the soo1. 

(ii) I would say there is a great. necessity for further active propaganda 
and demonstration work ·run in conjunction with Government farms. 

Zamindars too often look askance on the results obtained on large experi
mental stations, where all farming factors can be controlled, and they are 
inclined to say" Yes. You have water in abundance, manures, and money 
to spend, but we have none of these things." Greater facilities are thus 
required to bring home to the small man the benefit to be expected by adopt
ing scientific methods . 

. Often valuable results are obtained on Government experimental farms, 
but the zamindar has not the means in his grasp to make use of them. 
On~ might suggest that perhaps, utilizing some co-operative system, 

Government might assist ~amindar8 financially to take up and apply to their 
own lands, methods which have proved to be eoonomically productive on the 
Government demonstration farms. A great deal of the apathy of small men 
is no doubt due to the fact that they are continually living on the border-land 
of povorty with nothing to spare on improvements which, to them, appear 
to entail a risk, when expenditure is involved. 

(iii) Preferably yes, but it does not matter where he is drawn from sO' 
long as he has a sympathetic contact with the people, knows his job and is. 
keen, . 

(iv) Yes, I think they are; at this college there are always plenty of candi
dates to choose from. The question of an increased rlemand for instruction 
is bound up with the whole prohlem of agricultural economics in India. Tha 
prima facie object of the existence of agricultural colleges is to produce on 
the one hand technically qualified men in the vnious branches of science 
related to agriculture, nnd through these men, and also by means of instruc
tion and propaganda to the masses t.o enable these latter to develop more 
scientific and remur.erative methods of work, which will conduce to a general 
increase in the standard of living. This leads us to consider:-

(v) Probably one of the main objects of a candidate for ~mission to an' 
agricultural college is to get a Government 01' other post, With permanency 
of tenure, allowing definite recreation and r,;laxation. after duty h<?urs which 
are not obtainable in agricultural work. ThIS latter IS ,?f. an exact~ng nat?,re 
and produces few distractions under the present conditIOns of villag~ hfe. 
In the majority of cases, the years of study unfit a man (speakmg of 
Indians) for" work" on th.e land, and he has no, or little inclination to do-
8uch work. 

I think that greater facilities should be afforded to the zamindars to· 
actually spend some time at demonqtration farms a?d the colleges to .l~arn 
something about, and see the improved method~ cnrrled out under condItIone.. 
SImilar to their own and thus to compare results. 

Dr. P. E. Lander. 
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This would lead to a. demand for instruction from the" worker." We 
want to avoid turning out too many people who have no intention of taking 
off their coats and doing a job of work. The youth of India. want more. 
instruction in the dignity of manual labour .. 

The chain of events, as it appears to me, in order to stimulate an increased. 
demand for instruction is: consolidation of holdings in economic units; a. 
reduction of indebtedness of the owners; a greater agricultural "bias" in 
the primary and middle schools, the main object being to keep the boys on the 
land, so that at the leaving of school age, they will have some idea of the 
possibilities of agriculture; then a chance of instruction with a strong 
manual labour bias as above mentioned and a close rontact with the demon
stration farms, and the district agricultural officers. 

These latter should be of a high grade. 
(vi) Yes, as far as possible. 
(vii) I would say a higher standard for those who will become agricultural: 

officers and specialists at the one end and a wider diffusion of "vernacular 
instruction" in agriculture at the other. In this connection, agricultural 
colleges should not give elementary instruction to people who are going on 
to degrees; this should be done in the schools. Much time has hitherto been 
wast-ed in Lyallpur owing to students' defective knowledge of English on 
entry and the consequent futility of their first year or two of instruction 
which naturally reBects itself in the latter years. 

This is under readjustment at the present time. 
(viii) I am in favour of nature study and school plots which, if properly 

conducted, would enable boys to develop an interest and a bias towards 
growing things under their own manipulation and would instil some know-
ledge of fundamental principles. This requires intelligent and trained 
teachers. -

Except possibly in the case of some larger schools, I would not countenance 
school farms, as the schools should not be turned into embryo agricultw:al 
colleges, but a contact might be established wHh the Government demonstra
tion farms. 

(ix) Some find Govemment posts in the various departments, probably the 
majority, though I cannot give statistics. Some obtain posts on large farms 
and estates. A very few do actual work on their own land. 

(x) This is referred to somewhat in (iv) and (vj; only by proper education 
and the development of a spirit. of responsibility towards the land. 

Middle class youths who (or whose fathers) own no land, have little 
inclination to work on. the land, and those wbo do own land are too prone 
to let it out to tenants, and not apply their own knowledge, if they have 
any, to its improvement. 

(xi) Yes, courses have been established at PUsa and Bangalore for students 
who have passed through agricultural colleges. 

In the present condition of these. institutions, I would prefer to see these 
men go abroad for their study. I speak in this connection with reference to 
my own subject, animal nutrition,. &c., see my remarks on Bangalore. 

Some students alsa avail themselves of opportunities of proceeding abroad 
for study, but the.;e are not as numerous as they might be. 

QUESTION 4.-ADMINJSTRA'TJON.-(a) See my report on the United States 
of America, Departments of Agriculture. I would recommend that we 
should follow a system, modified to suit India's peculiar needs, on the 
lines laid down ill those reports. 

(b) This is also covered in- those reports. Questions of All-India 
importance such as human and animal nutrition and welfare, fertilisers, tho 
marketing of produce, the control of pests, transport, excise regulations, 
ete., should be largely controlled and co-ordinated by the Central Govern
ments. Provincial Governments would profit by, and should be glad of, 
such assistance. 
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(c) (i) The Agricultural Department is young, and considering what it 
has done, it has grounds for satisfaction and pride. Considering what 
l'emains to be, and what could be, done, we must not rest satisfied. 

Great caution should be exercised in· guarding against any tendency 
which might lower, standards and efficiency, and great efforts should be 
made to increase them. 

QUESTION 9.-S0ILs.-{a) (i) Speaking for the Punjab, most of the soils 
met with are deficient in organic matter, and the best type of organic 
matter that can be employed is farm yard manure, because, not only does 
this supply actual manurial ingredients but it exerts a vitalising inliuence 
which is transmitted to crops grown on soils treated thus, which crops in 
turn transmit this influence to animals and humans fed thereon. This is a 
scientifically established fact and this vitalising influence is greater than 
can be produced by mere artificial fertilisers. 

I regard the preservation of organic matter in 1:he soil to be of funda
mental importance from a health point of view and enclose a paper- on the 
subject of the burning of dung which bears thereon. 

Soils should therefore be improved by replacing all the organ1c matter 
possible. (See also under 10-f.). 

The improvement of waterlogged and kallar soils is now relegated to the 
province of engineering, and may be summed up by saying: .. Drain the 
waterlogged soil; open up, flood and drain the kallar soils." 

(b) (i) Certain alkali or kallar soils in the Montgomery district, which 
have been leased by Government on a large scale to capitalists have proved 
reclaimable by the application of heavy steam cultivation and irrigation 
perseveringly applied. 

Some heavy hard bara lands in the same district whioh were, some ten 
years ago, absolutely barren have considerably improved, but the treatment 
they have received renders it problematical whether such lands can be 
economically reolaimed. 

(ii) Some lands lying along the Upper Jhelum Canal near the salt range 
have preceptibly deteriorated in recent years, and a similar state of things 
has happened along many other canals, due to seepage, with the result that 
the land either develops kaZlar or becomes waterlogged. 

The question of lining canals, and of draining such waterlogged lands is 
receiving the attention of Government. 

(c) Lands which have gone out of cultivation can only be reclaimed by 
large scale drainage operations on the one hand, with a drainage installation 
which will prevent a reourrence 'of the trouble on the other. 

Government is already engaged on such operation but with a properly 
established Soil Bureau under the Central Government, a more thorough 
investigation of all such lands in India could be undertaken and a co
ordinated policy developed in conjunction with the Provinces. In dealing 
with reclamation schemes, the economic factor should be kept in view. 

QUESTION 10.-FERTILISERs.-(a) Yes, decidedly. See also answer to 
Question 9 (a), (i), for farm yard manure. 

With regard to the Punjab, the soils are not at present noticeably deficient 
an phosphorus or potassium and the export of bones is permitted as no 
serious deficiency has arisen which would bring this question to the front. 
With intensive cultivation and enormous exports of wheat and other pro
ducts, the soil must inevitably lose its mineral ingredients in course of time, 
and it would be a wise precaution to keep all bones in the Province for 
("eturn to the soil. 

Another direction in which improvement is possible is as follows:-
The average Indian cattle are notoriously badly fed. If the oil seed 

which is exported from the Province could be crushed, and the cake fed 

- Not printed. 
Dr. P. E. Lander. 
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to the animals, following which the dung be rotted and applied as manure, 
then both the soil, the crops and eventually the animals and humans would 
benefit by this preservation cycle. 

At prt"sent the seed is exported, the' cattle are badly fed, the dung is 
burnt, the soil is depleted and so the VIcious cycle goes on. 

Here is the improvement then, crush seed, feed the cake to animals, 
fed the dung to the soils, get improved crops and get improved health. 

The oil could be made into vegetable ghi and should supplant the imported 
foreign ghi which is made from India's exported oil seedb. 

But how are the people going to be induced to feed their cattle better ~ 
Only by a continued and strenuous development of education and 
propaganda. 

(b) All fertilisers should be sold under standards laid down by the Central 
Government, and Central and Provincial Governments should be in a 
position to control such standards of purity and ensure that they are 
adhered to. 

(c) A new or improved fertiliEer can only be popularised by demonstrating 
its value. Its value would first be tested under experimental conditions 
in which it would ultimately be used, following which advertisements in 
the press supported by the department and the department's own propa
ganda and activity should do the rest. 

Further, it must be remembered with all fertilisers that if a zamindar 
spends Rs.10 on a fertiliser, he will want more than plus Rs.10 ultimate 
return. 

(e) I should say that the effect (using the word rc effect" in the widest 
possible sense) of manuring with phosphates, nitrates, sulphate of ammonia 
or potash manures has not been sufficiently investigated. The experimental 
results obtained at Lyallpur from the use of nitrates do not indica~e that 
the results obtained are sufficient to justify their. use on economic grounds, 
except possibly on some types of sugarcane. 

The data accumulated from the analyses of Punjab soils Fhow that t,hey 
are not (generally speaking) deficient in phosphate~ or potash, although 
wide variations do occur. Experiments on cane and wheat at Gurdaspur 
with phosphate and potash manures did not give an econDmic return. 

For cane, ammonium sulphate did give a profitable result. 
In dealing with nitrates it is interesting to note that land which has 

been for a very long tinle under wheat does not show any appreciable 
deficiency in tDtal nitrates, due to the natural ability or the soil organisms 
to fix nitrogen from the air. The vitality of these organisms is greatly 
enhanced by the presence of organic matter or farm yard manure. 

(f) First and foremost, provision must be made for a plentiful supply of 
cheap fuel. I would suggest that the 'banks of canals be planted with 
trees for some distance on either side, which could be cut down as required 
and the canals could be used for transport when necessary. This would 
also to some degree absorb the seepage water and prevent the percolation 
of salts to surrounding tracts. Again trees should be grown on every 
holding sufficiently large to contain them 'and with con,solidation of holdings 
this should be encouraged so as to ensure men havmg II: .s~pply of fuel 
handy. With development of road and other transport faCilIties fuel could 
also be transported over short distances from forests established for this 
purpose. 

If fuel could thus be provided, and the value of cow dung as a manure 
be actively demonstrated, the zamindar could possibly be induced to 
abandon the practice. 

QUESTION 16.-ANIMAL HU~BANDRy.-(b) (i) Th~ Punjab is notoriously 
deficient in large natural grazmg pastures except m ~he submontane areaa, 
but I am not aware that any of them are over-lltocked. 

(ii) These are conspicuous by their absence. 
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(iv) The shortage of absence of green fodders in dry seasons is likely 
to affect the general ~ell being of animals particularly when the shortage 
is reBected also in dry fodders. Green fodders are as necessary for animals 
as are green leaves, fruit, etc., for man and I would recommend the 
establishment of large reserves of siloed green fodders in those districts 
which are likely to experience drought in such quantity as to meet the 
requit'ements of the animals in the districts for one year. A reserve would 
thus always be at hand which could be fed out and restocked every year 
or two years as the case may be. 

Such reserves both of green or dry fodders are a necessary adjunct of 
good animal husbandry which aimsat an improved milk yield. 

(v) It is not possible to say at the moment how far deficiencies in the 
mineral content of fodders and feeding stuffs of the Punjab are responsible 
for injury to cattle. 

A comprehensive investigation into this problem is at present being 
CI!lgaged upon, the method employed being to select soils of widely differing 
geographical and climatic conditions, etc., and to submit these and the 
fodders produced thereon to an exhaustive analysis over a period of 
three years. 

I refrain from commenting on the data already obtained and prefer 
to wait until the piece of work is completed before attempting to draw 
'Conclusions. 

QUESTION 17.-AGRIOULTURAL INDuSTRIES.-(d) Oil Industry.-Yes. I 
think so. I have recently concluded a month's tour of India visiting Oil 
Mills on behalf of the Punjab Government, the ultimate object being the 
possible develo'pment of this industry in the Punjab. My report is not 
yet written (January 6th). 

I may point out a few general items in this connection:
(1) Vast quantities of oil seed are exported from India. 
(2) Much of this oil is re-imported as foreign manufactured vegetable 

ghi. 
(3) The oil cake is lost to India. 
(4) Indian cattle are badly fed and require this cake for feeding 

purposes, and 
(5) The land requires the resultant dung. 

If therefore Government could establish industries which would keep 
both the oil and cake in the country for consumption which is badly needed, 
s great result would have been achieved. 

(6) The oil crushing industry of India is poor, inefficient and rather 
chaotic. 

(7) The pivot of the whole problem is "markets." Markets for the 
oil in India are vast provided a marketable ghi can be produced. 

Other problems to ~e considered in connection with this industry are
(1) Foreign competition, 
(2) Excise considerations, 

which I shall deal with in my report. 

Sugar making.-The establishment of this industry is. under th? con
sideration of the punjab Government at the present tIme, and 1S one 
which calls for development. 

QUESTION 19.-FoRESTs.-(b) See also my remarks under Question 10 (I). 
Care must be taken when advocating the planting of trees to guard 

against the da.maging of crops. 

QUESTION 20.-MARKRTING.--(a) In this question, I confine my remarks to 
oil seeds and their products, from observations made during a recent tour 
of oil milis in India. It would take some months to obtain an accurate 

Dr. P. E. Lander. 
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picture of the oil situation but, as far as markets are concerned, these are 
unsatisfactory, complicated and governed by a large number of factors. 

In the first instance, a large proportion of the oil seeds grown in India 
are exported abroad notably to Marseilles and Holland which have an 
already established position in the world's markets for the different cllU!Ses 
of oil in which they are protected by high tariffs. 

Such oil as is produced in India by the mills already in existence finds 
an almost entirely local market, and little or none is exported. 

Adulteration is a characteristic of Indian-produced oils, and while there 
is an enormous scope for development of this industry in India, it would be 
IIOme time before India could establish for herself a reputation in the world's 
mal'kets (in an oil export trade) such as these countries already possess, and 
which forms such a valuable asset in international trade. There is an 
enormous market abroad however for Indian oil cake, which cake could 
profitably be utilised in India itself. In considering internal markets 
for oil and cakes, it may be said that the country CMl easily absor·b all that 
it already produces, and in addition, India imports large quantities of foreign 
vegetable ghi, manufactured from her exported oil seeds, upon which a duty 
of only 15 per cent. is levied. India could thus utilise the oil which is 
exported provided a satisfactory ghi could be produced, and, if the general 
level of Indian agriculture were raised and animals better fed with even a 
small quantity of oil cake per head, India ought to be able to utilise a large 
proportion of the oil cake which now leaves the country. 

There is very little market however, for oil cake in India, a point to 
which I have previously alluded, although one of the crying evils of the 
country is the under-feeding of. the cattle, with consequent reaction on the 
soil, crops and people. 

1; consider that the whole question of the oil crushing industry in India 
lind its development is bound up with finding a market for the cake in 
lndia, and the production of satisfactory ghi which would, if produced to a 
quality comparable with foreign imported gM, find a ready sale. 

The cake can only be utilised by educating the people and by propaganda, 
and by actual demonstration of beneficial results to be obtained, in the same 
way as any·other demonstration of a scientific improvement. 

A cake costing 4 or 5 Rs. per maund is not going to be utilised as a 
manure, but with increased production it should be used as a cattle food 
and not exported. 

(e) Yes. All agricultural produce should conform to specifications of 
quality, purity, etc., laid down and established by the Central and Pro
vincial Governments, as agreed upon under the auspices of a Central 
Department of Agriculture. 

This would enable foreign importel's of Indian goods to know that they 
would get an article of guaranteed quality. The Central Department of 
Agriculture should exercise strict supervision over all agricultural produce 
whatsoever exported from, or imported to India, and I would certainly dis
tinguish clearly between produce destined for (1) Indian markets, (2) Export 
markets. 

It might be well to have "Commodity Associations," formed when 
possible, which would enable prices to be controlled as well as purity. 

I quote here from a note by a manager of one of India's largest Oil 
Mills :-

"One of· the disadvantages of the vegetable oil industry in India as a 
whole is adulteration. The Indian market is not prepared to pay any high 
prices for pure crude oils, thus preventing any systematic and efficient 
('rushing work, this also applies to the second oil mill product, lIi~., oil seed 
cake for foodstuff. 

The Government tends to encourage adulteration of all vegetable oils 
through its failure to control the importation of mineral oils which are 
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largely. used throughout I~dia ~o adult~rate and cheapen many of the vege
table. OIls. Imports of white mmeral 011 and all similar products which are 
t!~fin~tely known and used. for ad~lteration should be heavily taxed. Indian 
o~l.mills can?,ot compete with foreign manufactures so long as the above con
d~tlOns .contmue and so long as Indian raw material stays at its present 
high prices." . 

Whenever I have come into contact with business firms I have heard the 
criticism that foreign importers of Indian produce (I refer to such oil as is 
exported and cake) complain of adulteration, and that reliance cannot be 
placed on the goods being up to specification. 

I will further quote from the note mentioned:-
" Of all the above points I consider adulteration to be the most important 

by ~ar. Considerable aid would be given to the oil mill industry if rigid 
NatIOnal Pure Food laws were enacted. However this alone should not 
prevent adulteration of oils in India. Government aid (of which there are 
many varieties other than direct or even indirect grants of money) should 
~e given to help the oil mill industry to discourage adulteration. For 
Instance, acknowledgement of the Government in its various Departments, 
such as the army, of the value of the dietetic value of pure vegetable oils 
would be of very considera.ble help to the oil mill industry in raising the 
standard of such food products in India. The Indian Army, and therefore 
tbe Government, is probably the only Government of importance in the 
world that refuses to recognise the high food value of pure vegetable oil 
products. " 

(d) I think that the Central Department of Agriculture should have an 
Information Bureau, from which should emanate all the information 
enumerated in this paragraph, this could be sent out in pamphlet form or 
otherwise in such a manner as to be brought to the knowledge of all to 
whom such information should be of use. 

Take the oil industry, for example, to which I am confining my remarks. 
People may talk glibly aboilt developing an industry which is not at present 
developed, but this will not be done with any degree of success unless the 
whole of the factors both local and overseas which may affect such develop
ment are borne in mind. Every aspect of Indian agriculture should be 
studied in relationship to world produce and world markets, and every 
specific industry should be undertaken and controlled only by people with 
the requisite knowledge, and as mentioned above steps should be taken to 
diffuse this knowledge in quarters where it is required. 

QUESTION 21.-TARIFP'S AND SEA FRBIGHTS.-I will continue to quote from 
the Oil Mill Manager mentioned above:-

" Furthermore the customs policy of India is directly in opposition to the 
customs policy in other countries on oil bearing oil m.ate~ial. Eur?pean 
countries are tending more and more to place preferential Import duties on 
manufactured oils and allow raw materials to come in free. England does 
t.his by preferential freights on seed .. Indi~, on .th~ other hand, places a 
tax on the importation of raw material. whl~h dlstmctly tends to prevent 
Indian Oil Milling Industry from compe~mg m any export trad? so long ~ 
oil bearing raw material in other countries are sold at lower prices than In 
India." . . 

It would seem that a duty on manufactured articles, such as ght, commg 
into India would assist the 'cultivator in so far that if it were produc~ i.n 
the country he would get it cheaper. Freightage would be saved and ~h~s IS 
heavy j for example, freightage of cocoanut oil to ~ndon was ~4'. 5hIlh~gs 
per ton and copra Rs.50, when this report was written, and Similar high 
freights exist for other seeds and cakes. ..' 

I would suggest then that the existing duties in relatIOnship to Ind~an 
industry do, in certain cases suoh as mentioned above, affect th~ Indian 
cultivator, and that the recommendations outlined would be beneficlRl. 

Dr. P. E. Lander. 
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QUESTION 23.-GENERAL EDUCATIoN.-(a) This question opens up problema 
of encyclopmdic difficulty and significance, and while wishing to state my 
views as brielly as possible, I find it extremely difficult to answer part (b), 
&8 the spread of education and industrial activities have created a state 
of affairs in other countries, notably England, which is characterised by 
a transfer of land workers from the country to the towns in order to 
seek occupations other than agriculture. If the logical result of education 
creates this disturbance of agricultural stability, as it appears to do, then 
we may look for an intensification of the symptoms which are already 
making themselves felt in India. Before the British regime there was no 
"Higher Education" in India to speak of and such instruction as the 
masses received wall given in villages by the village instructors and con
fined more or less to the occupations which the people were likely to 
follow:-the simplest rendering of the three R's, and such information as 
would enable the pupil to follow his small transactions in village activities 
such as buying and /:telling, barter, etc. 

(iii) The present elementary school education which takes a boy up to 
about the age of 10 is a more systematic rendering of the old system, 
as far as my limited experience permits me to judge, and does not carry 
the pupil to a range where he becomes divorced from the activities of his 
family on the land. 

(ii) In the middle schools, the pupil remains till wbout the age of 14 oi' 
perhaps 16, if he proposes to matriculate, and it is at this stage that the 
present system of education produces a first tendency for the student to 
leave the land and aspire to something a step higher in the social scale. 
We see to-day Universities with matriculation rolls approaching 20,000 and 
these vast armies of students with their passed and failed qualifications 
consider themselves now rather beyond a life of hard and exacting toil 
on the land, as they have not been educated with a view to returning to 
the land, also the middle schools are steps in the ladder towards the 
[ntermediate Colleges and the Universities, on attaining which the student 
is almost entirely removed from any possibility of reverting to the status 
of an agriculturist. . 

(i) With the exception of such as enter Agricultural Colleges, the student 
is now practically lost to agriculture, and it is extremely problematical 
whether the education given in the higher institutions in any way conduces 
to the agricultural efficiency of the people in so far that those who have 
received it apply their knowledge to the land. 

This, after all, is only a recapitulation of the story as developed in England, 
with the difference tbat England is an industrial country and India is not, 
and it BeemB to me that we are up against a fundamental difficulty, viz., 
that if we admit the right of an individual to as high an education as 
he can get and provide the means to attain it, then the inevitable result 
is a withdrawal from the land, and in India there is no market to absorb 
the produce thus created and we have a vicious circle whereby the land 
which provides the one basic industry tends to become starved. 

(b) In attempting to anS'Wer this, I find myself somewhat at a loss, because 
the condition of the vast majority of the agriculturists is not as satisfactory 
as it might be. As previously remarked, the question of holdings and 
indebtedness are important ones to consider and where, fragmented holdings 
are found and a man on a small holding has several sons, he will not want 
them all on his farm. Generally speaking, I consider that rural education 
must follow, and not precede, a. general amelioration of the lot of the agri
culturist. While he is confronted with the hardships and difficulties which 
he experiences at present, the natural result of education with the small 
holder will be to try and avoid them. 
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A NOTE ON THE RELATIONSHIP 011' THE FEDERAL AND STATE DEPARTMENTS 011' 

AGRICULTURE IN AME.RlCA IN COMPARISON WITH THE IMPERIAL AND PROVINCIAL 
ORGANISATIONS IN INDIA. 

The granting of Provincial autonomy in India has necessitated some dis
loca~ion of t~e o!iginal relationship of the Imperial. Department of 
Agrlculture Wlth Its headquarters at Pusa, to the various Provincial 
departments, each of which now has it own Minister, organisation, staff 
and administration; and with the onward march of affairs in every depart
ment of activity, some reoojustment is necessary perhaps, in what was 
hitherto a self-sufficing machinery. As agriculture is the life of India, and 
the best organisation for the full development of scientific research is 
nllcessary, the question of the relationship between the Central ana Provincial 
departments is an important one if the best results are to be obtained 
from agricultural co-ordination and research for the separate Provinces and 
for India as a whole. 

It can be said with a fair degree of candour, that there is no connection 
between the Central and Provincial departments from an administrative, 
and very little from a scientific point of view and the question may well 
be asked whether in the present state of advancement of the country the 
existing system is the best that can be desired. 

In seeking for guidance in the solution of a problem such as this, one 
may well search round to discover whether there are any parallel cases 
in the world of vast countries which have, or have had a situation in 
any way resembling that found in India, a Central Government, and also 
Provincial Governments possessing a large degree of autonomy. It is not 
to be suggested for one moment that a country such as India with its 
own peculiar conditions, should set out slavishly to copy another, but it 
may well pause to study a great organisation such as is to be found in 
the United States and cogitate on the very obvious lessons which are to be 
learned thereby and ask whether we in this· country cannot strike out upon 
wide lines of development more in accordance with the necessities of the 
people,. and the spirit of the times. 

A three months' visit this year to the United States and Canada, during 
which the writer travelled nearly 10,000 miles in the country and visited 
more than a dozen Universities and Agricultural Departments, enabled him 
to gain some insight into the agricultural organisations established there, 
and to form some comparison with our own in India, if one can be permitted 
to compare two countries so manifestly different. India cannot bear a 
comparison with America, because she is different, but India with her 
vast popUlation three times as large as that of the United States is aspiring 
to, and advancing towards the status of a political entity, and consequently 
she is worthy of, and requires, that her agricultural organisation and 
research on which her whole wealth and destiny depend, shall be of the 
best and most far reaching, and be able to compare favourably with those 
in other countries of the world. 
It may, therefore, be worth while to take a glimp~e at the .organisation 

and work of the United States department of agrIculture, III the hope 
that some useful lessons may be learned which could be turned to good 
account in India. 

America possesses a Federal Government and. a Federal Depar~ment of 
Agrioulture both situated at WllIShington, the cap~tal of .the Republic, cor~'e
sponding to the Central or Imperial Government Ill. Indl&,. and ~he I~perlaI 
Department of Agriculture, the latter, however, III Indla beIll~ sltuated 
in a spot both isolated and not readily accessible, a factor whlCh at the
outset must detract from its possibilities and its use. 

There are 81 States in the Republic of America and . each of th?se
possesses its own State Government and Department of AgrIculture, whlCh 
latter is in a very liv'l relationship and contact with the Federal Department. 
at Washington. 

Dr. P. E. Lander. 
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It might be advantageous to discuss this latter first, to examine ib 
organisation, the part it plays in the national life and its connection with 
the Provincial departments. . 

We have here an organisation which is without parallel in the world. 
In Itself it is complete in every department bearing on the agricultural 
welfare of the country as a whole; it is without stint either in its staff, 
or its expenditure. The attached chart shows in a condensed form the 
general organisation of the department at the head of which is the Secretary 
who is directly answerable to Congress. He is charged with the work 
of promoting agriculture in its broadest sense. He exercises general super
vision and control over the affairs of the department, and formulates and 
establishes the general policies to be pursued by its various departments. 
He works by co-operation with Congress, the respective States and the 
several branches of the Federal department. This department was· created 
in 1862 and raised to the rank of an executive department in 1889. For 
the sake of interest I propose to give a few budget allotments for the 
executive departments of the various Bureaux (which will be mentioned later) 
for the year 1915-16. '1'he amount allocated to the Secretary's office was 
3,01,860$. The Secretary has an Assistant Secretary with budget of 
18,050$. 

Solicitor's Office. 
This official deals with the direction of the legal work of the department 

and acts as legal adviser to the Secretary and the heads of the several 
branches of the department and represents it in all legal matters and 
approves, in advance of issue, all orders and regulations promulgated by 
the Secretary under statutory authority, and he co-operates with all branches 
of the department, U.S. Attorneys, etc. 

His budget allotment is 171,280$, which includes 70,000$ for the acquisition 
of lands. 

Disbursing Office. 
This keeps appropriate ledgers relative to the advance and disbursement 

of all items of appropriations and a pays accounts properly certified. 
Budget allotment 42,020$. 
The library branch has an expenditure of 50,000$. 
The Office of Information, secures the widest possible circulation for 

discoveries and recommendations of Scientists, Specialists and field workers 
of the department, agricultural advice, warnings and all other relevant 
information, and ~upplies the public press with facts taken from Pllblications, 
and also from oral statements of specialists in a form to attract attention 
and lead to the adoption of the methods recommended. A specialised 
information service exclusively for agricultural papers has been inaugurated. 
This office also issues a weekly news letter containing seasonal and other 
information in a. popular form, and has editorial supervision over the 
departmental circular. . 

The expenditure allotted was 18,060$. 

The Office of Inspection. 
Acts as the clearing house of the Secretaries office in fiscal transactions 

between the various Bureaus claimants, etc. It handles all fiscal corre
spondence between the Secretary's office and the Treasury department and 
personal inspection matters. Expenditure 21,140$. 

The Office of Exhibits. 
Handles the correspondence of the department relative to exhibits at fairs 

and expositions of various kinds, co-operates with the severa.l departments 
of the department in preparing exposition material, and in short takes 
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entire charge of installing and displaying exhibits. For example, during 
the year 1915-16, it supervised and demonstrated the exhibit of .the depart
ment at the Panama-Pacific International Exposition, San Francisco 
California. It co-operates with all branches of the departments and with 
the State Colleges and experiment Stations throughout the United States. 
Expenditure in 1915, 24,630$. 

The Office 01 Forest Appeals. 
Has under the immediate supervision of the Secretary an officer indepen

dent of the Forest Service, by whom appeals from the decision of that 
Bureau affecting land claims and land classification matters might be 
passed upon. Expenditure 5,200$. 

In addition to these,. there are minor sections, such as Chief Clerks Office. 
Supply Section, Mail and Files Section, involving an expenditure of 440,000$. 

The above enumeration will give some indication of the main adminis
trative offices. Branching out from these are three offices, viz. (1) The 
Director of Scientific Work, who supervises and regulates all the scientific 
work of the department and the experiment stations. 

(2) The Director of Regulatory Work, who supervises all the regulatory 
work of the department, and 

(3) The Director of Extension Work, who supervises all the extension 
work of the department, including co-operative extension work, exhibits· 
and motion pictures. 

We now arrive at the individual units or Bureaus over which the above 
offices exercise control, roughly 17 in number, as shown in the plan afore
mentioned. 

A glance at the sub-headings under anyone of these will give some 
indication of the comprehensive nature of the functions performed and their 
ramifications into all branches of the national life in a manner which could 
not possibly be performed by the State colleges and departments of agri
culture themselves. 

It would be as well to take one of these Bureaus, say, Animal Industry, 
and consider it somewhat in detail in order to gain some insight into the 
functions which it performs. 

Bureau 01 AnimaZ Industry. 
Administration. 

This supervises the Bureau's activities and the performance of such duties 
as are common to the Bureau as a whole, the cost of which cannot be readily 
apportioned against the various projects involved. Proposed expenditure in 
1915-16: 143,000$. 

Sub-branches. 
I.-The control of Meat and Meat food products. 

Supervises all the work of meat inspection, including the direction of some 
2,500 employees at all the slaughtering c~ntres of the United Sta.tes. 

F:xpenditure 61,000$. 

Research. Branches. 
These include bacteriological investigations of meat and meat food pro-

ducts. Investigations of fresh meats in cold storage. 
Investigation of Canned mea.ts. . . 
Investigation of pathological conditions noted during the ~eat.1D~pectlOn. 
Investigations on the control of the house fly and other lnsects 1D estab-

lishments operating under the Federal meat inspection. 
Supervision of the preparation and distribution of meat. 
Examination of imported meats and meat food products and about 

fifteen more similar headings under this branch alone. 

Dr. P. E. Lander. 
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It may be noted tbat the nentral Government does not leave the question 
as to wbether its citil".enq p;et pure or impure food to the State Goveruments. 
It it.gelf sees that they .10, and it incurs all expenditure of three and a half 
million dollars in d'Jing It, and has in addition about two hundre(i and 
thirty meat inspection stations costing an additional 31 million dollars. 

H.-Dairy Investigations. 
Administration anu extension· work suc,h as: -Demonstrating the 

practieability of the small community raising its economic status through 
the employment of a field instructor skilled in dairying. 

Demonstrating the practicability of reclaiming a worn out cotton farm 
by dairying. 

To dotermine the best fOl'm of co-operation for tbe development and 
ilJrease in the entire production of the dairy herds of the United Stat-es. 

Breeding Holstein cattle suitable for the semi arid west, and so forth. 
Thd total expenditure on this section was 63,850$. 

III.--2.Dairy Manllfact.uring. 

The object of this is the general supervision of all work in dairy manu
facturing including extenHion work done with Creameries by correspondence. 
Research, extension and regulation work is carried out. Total 
expenditure 46,870$. 

IV.-Dairy Research Laboratories. 
These laboratories are scattered all over the country and carry out every 

variety of dairy research on· milk, cream, cheese, etc. 
Total expenditure 52,71:!5$. 

V.-l\Iilk Investigations and Demonstrations .. 
The object is to study the sanitation of city lUilk supplies, investigate 

fBt'tors influencing t.hE' commercial quality of milk, and devise means for 
pl'oducing and handling milk of a superior quality. 

Total expenditure 23,550$. 

VI.-Dairy Division Experimental Farm. 
All conditions affecting tbe breeding, feeding, bousing and care of dairy 

cattle are investigated, including, feed production, silage investigations, 
metabolism in dairy cowe, and tbe construction. of buildings. 

Total expenditure 37,280$. 
Thir. Farm is situated at Washington. 
YH.-Tbere is also a " Western Dairy Extension" with similar ohjects 

with an expenditure of 31,790$. 

To study 

Animal- Husbandry Investigations. 
VIlI.-Animal Breeding Investigations. 

the principles of animal breec1ing by the use of small animals. 

IX.-Live Stock InvestigatiollH and Demonstrations. 

Tbis includes w()rk on the economic production of pork, beef, and mutton, 
on live stock transportation, live stock production on irrigation products 
and general beef cattle -and animal husbandry extension work in variou,; 
districts. 

Total expenditure 53,040$. 

X.-Horse and Mule Investigations. 
For all purposes civil and military. 
'l'otal expenditure 59,520$. 
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XL-Poult.ry Investigations. 

Including poultry feeding, breeding improvement of the market egg. 
Iltcubation of t'ggs. Turkey investigatiolls. Total expenditure 35,140$. 

XII.-Sheep and Goat Investigations. 
Fur producing a type of sheep for range conditions which will shear a 

profit;able amount of wool of long staple, and have good mutton conformation. 
To study various breeds liS combination wool-and-mutton sheep for various 

disuicts. 
To develop profitable milk producing goats, to study the feeding of milk 

goats, and the value of goats milk. 
The classification of wools. 
'Tutal expenditure 124,440$. 

XlII.-The Animal Husbandry Expel1:ment Farm at Washington. 
Thi~ furnishes facilities fol' investigations in the breeding and feeding of 

all farm animals, and their certification. 
Expenditure 30,000$. 

XIV.-The Investigation of Animal Diseases. 
This is a comprehensive branch for animal pathological work throughout 

the United States. 
Expenditure 108,500$. 

XV.--Poisonous Plant Investigations. 
The object is t.o study and r"port on 10F.ses of stock from poisonous plants 

awl to develop methods of avoiding losses. 
Exp(lnditure 10,000$. 

XVL--Hog Cholera Work. 
Involving research and treatment of hog cholera. Total expenditure 

218,000$. • 
XVII.-Eradication and Control of Animal Diseases. 

The undertaking of all work connected with the eradication and control 
of animal diseases, and prevent the spread of these disl-ases from state 
to state. 

Exp('nditure 606,675$. 

XVIIL-The Eradication of cattle Ticks or Live Stock Demonstration. 
Inn,lving the extermination of ticks which spread the infection of 

sphmetie fever in cattle, and to demonstrate to farmers tho best means to 
better develop the live stock industry and dairying in the areas freed from 
cat.tIo ticks. Also' work on the inspection aJld quarantine of imported 
animals. 

Expenditure 98,855$. 

XIX .-Export live stock investigations. 

Expt'nditure 6,400$. 
XX.-Control of the manufacture, importation and shipment of viruses 

serums, etc. 
Total expenditure 105,000$. 

XXI.-InsGl·licide and FUl!gicide Invest.igations. 

Expenditure 4,850$. 
These are the major headings under the Bureau of Animal Industry, 

and the cost of this one d"partment (one out of about 20) approximate, 
9 million dollars or about 25 million rupees. 

Dr. P. E. Lander. 
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The Bltrea16 of Chemistry. 
Space does not permit me Lo indicate more than Lhe fact that the Bureau 

is a complete entity in itself with its own administration and research 
Laboratories situated at Washington and throughout the country in whicb 
every conceivable problem in any way connected with agriculture in all 
its bl'ancbes receives exhaustive consideration, more particular attention 
boing gi"en to the wider aspects of choDlical investigation wbich concern 
the couDtry as a whole. 

Let. mo take one small sub-head as an illustration of the work b"ing 
undertaken in 1915, which may ilIustrat,e what I mean by a. wide chemical 
in\"e~tigation. 

SUB-HEAD. 

To study the influence of environment on crops and plants. 
Object. 

To determine what role is played by the ctlmposWon of the seeu and 
tbe effect of environmt'nt tlll the composition of the crop. 

To determine what influence on the composition of plants may be 
attributed to climatic agencies and to soil. . 

To determine the influence which soils have on the composition of wheat 
in contra distinction to that a.ffected by other environment agencies. 

To obtain thorough knowledge of the quality tlf graius grown in tbo 
different states. To see what chemical v,nd physical ch'lilges take place 
in cnreals during storage. 

To note wbat. effect, if any, ·the stacking and shocking of wheat hft-va on 
the quality of the f1c:ur. 

To obtain data showing ~he value of leaves for manurial purposes. 
To determine the amount of plant food and other constituents whil)h may 

be rp.moved from.plants by the action of rain. 
This is one of about 100 similar hnadings, the total cost of which 

approximates 2,000,000 dollars. 
III an endeavour then to illustrate the nature, structure and work of t,his 

gr<'!3t organisation, these illustrations will suffice, but the query may well 
be made "what then is prp(·isely the relationship between this Central or 
Fl'deral Department and the various State Departments," and this is a 
question whiC'h Americans themselves find somewhat difficnlt to answer, so 
intricate and interw:lven has tbe process of development hecome. l'rom 
th'3 illustration which I have given it will be seen that the I"ederal Depart
ment can be considered to ooncern itself more directly with those broader 
aspects of RpsearC'h control which may be said to affect the economic welfare 
of the country a~ " whole, whereas the various State Dopartments are 
engaged in dealing with broad lines of scientific enquiry in the various 
sciences corrpsponding to the various Bureaus of the Federal system, but 
are also "'orking out corregponding invest,igations relating more particularly 
to the individual States. 

The State Departments are in one sense independent of the })'ederaI 
Department, in that they have their own administrative organisation and 
institutions, and in another sense they are not independent. For example 
in many of the States which J visited I found experiments in progress 
which WHe being can-ied out in conjuIl.otion with Washington, that is to 
say as an intpgral part of the larger experiment which the Federal Depart
ment was conducting as an "All Americ-!t InYestigation," and for "'IJich 

. the Federal Departlllfmt gives a grant. As an exu.mple one may mention, 
pig-breeding trials which were in progress at the state college Pennsylvania., 
in coIlo.boration with Washington; here the mineral reqnirements of pigs 
wel'P. being inve~tigated, and also a competition instignted for "'fhe 
economic production of one ton of pork." 
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There is consinerable competition, not only among the Si-aLes for this 
Federal favour, but also .between various sections of the various nepart
lIlents. The system is elahorate and intricate, but efficient and stimulating. 

We might perhaps metaphorically illustrate the relationship betweo.ln the 
FE-deral and Stato Department by a rough analogy between the various 
0I'!!.a:L'~ of the compol!ite animal body, and the blood or the nervous ,.y~tem 
which supplios belps and co-ordinates them, each organ is self-contained and 
independent, yet it is not, it receives sustenance and support from head
quarters so to speak, a rough analogy, it is true, but it may help to 
illu~trate the arrangement. Such is a brief general survey of the great 
central oo-ordinating Federal Department, which is a very living factor in 
the national life, and which percolates down and touches every member 
of th,> community. . 

In any town of the United States it is possible to go into a " caffeteria " 
or restaurant and buy a sealed bottle of milk off ice, which can be opened 
and drunk on the spot, and which is known to be pure :lond wholelollme, 
as its production nnd manipulation is under the direct ~uptlrvision of tho 
Federal Department. EVE'ry State citize'l is a c:itizen of the Republic, and 
as such the Republic guards and controls the quality and condition of his 
food. There is more milk drunk per capita in the United States than in any 
other country of the world, a.nd every individual can get pure nulk .in 
abulldaIJce at a moderate cost, 

If the Imp{,riai Department of Agriculture ill India cotlld in this one 
line alone ensure that a pure milk supply was available at reasonable COSG 

to its 350 million people, we may well ask ourselves whlLt would be the 
result in 'national efficiency and progr6lll. There is no necessity to seek 
for problems of paramount national importance, they are confronting us by 
the multitude. Research in animal and human dietaries in relationship to 
dist'ase, climate and race is one which the Centr~l Government mighl; well 
set itself out to pursue to the untold advant.age of th .. peopl~, and pel'haps 
a just.ification for coinparing the activit;il's of the Federal Department in 
the Unit.ed States wit,h thE' Imperial Department in India may he found 
in the stimulation wllich this country may receive in tackling many of the 
broader national problems which await solution in scientific agriculture in 
its widest sense, by seeing what has been achieved in one of the most 
progressive, if not the most, progressive country in the world, utterly 
dis~imilar though the two countries and their conditions may be. 

Even giving the most sympathetic consideration to the rl,iative wealth 
and resources of t.he l;WO countries, we may st.ill venture io compare the 
reillt.ive expenditure on agricultural resom'ch and t.he staff to carry it out, 
in India with that in America. 

India's wealth lies in her agriculture, and it cannot be too eal'ne~tly 
impressed on those responsible for the country's welfare, and all that that 
welfare implies, that intensive co-odinated research is of paramount 
importance; more workers of the highest qualifications and ability are 
urgontly \\"allted, and none but these, if ail India problems are to be 
adequately tackled, and it is of the greatest importa.nce that tho Central 
Department of Agriculture in India should be so orga.nised and extended 
as to bring its activibies to bear with greater force 011 the national life. 
The ways in which thi!l can be done. ar<3 manifold, and whilt is wanted is a 
greater appreciation of tbe vulue of research, and more money_ to on able 
this research t,) be oarried on. 

Having roughly surveyed the organisation of the United States Federal 
Department, and its relationship to the States, a few words may be given 
on the State Departments themselves. 

Each State is independent in its own internal affairs, in much the same 
way that the various provinces in India are, and each possesses its own 
Agricultural Department, Colleges, and Experiment stations, but there 

Dr. P. E. Lander. 
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perhaps the analogy ends, as in organisation, range of activities, and of 
course expenditure, we in all fairness cannot make a comparison with 

• corresponding Institutions in India. 
In order to give some idea of the organi~ation and extent of these various 

State Departments, we may oonfine ourselves to one only, although they 
differ somewhat in their constitution, and relationship to the State legis
latures and the State Universities. The experimental stations are also in 
some cases under the supervision of the United States Department of 
Agriculture as in Porto Rico. 

As an illustration of a State department, the Pennsyvania State College 
may be taken as this is the Pennsylvania unit in a national system of 
State Colleges created under an act! of the United States Congress m 1862, 
and am Act of the General Assembly of Pennsylvania in 1863, and it was 
specified that its leading object should be, without excluding other Scientific 
and Chemical studies, to teach chiefly such branches of leilrning as are 
related to agriculture and the mechanic arts. The college is supported 
by grants from the Federal Government amd the State Legislature. 

Its total income for the year 1923 for a two year period amounted to 
about 2! million dollars derived from these sources. 

This School of Agriculture and Agricultural Experiment Stations possesses 
a complete faculty, a. station staff and an extension staff, and it IS usual 
to find that a member of the Faculty is also a member of the station, or of 
the extension staff, i.e., a research worker also lectures on his particular 
work, but not always, and similarly with the extension work. The adequacy 
of the staff renders this an easy matter and as the subjoined table will 
indicate, there is no overlapping and each man confines himself to his 
particular branch of work. In no case would a man in the animal 
husbandry department say, be engaged on soil work. 
Corre~ponding to the Faculty, the Station and the Extension Work, there 

are as heads, the President of the College, The Dean of the Agricultural 
!!Chool or Director of the Station, Sind the Director of Agricultural Ex
tension Work. 

The following are the various branches showing the numbers of Professors 
and Assistant Professors engaged in the various sub-divisions of each 
branch. These do not include subordinate routine staff, and are quite 
independent of any staff of the Federal Department. 

Agronomy and Soil Science 
Animal Husbandry 
Botany 
Chemistry (Agricultural or Biological) 
Dairy Husbandry and Bacteriology 
Economics (Agriculture) 
Rural Education ... 
Entomology and Zoology 
Extension (Administrative) 
Farm Machinery ... 
Farms and Forestry 
Home Economics 
Horticulture 
Miscellaneous 
Animal Nutrition (Special) 

Total 

13 
21 
15 
9 

17 
7 
5 

11 
10 
4 
8 

17 
17 
2 
8 

164 

tlimilar lists could be given for all the other State or Provincial depart
ments of agriculture, and it is interesting to compare this list with a 
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corresponding one for any particular province of India. Admitted that. 
comparison between the two countries is not to be expected, we can at 
least see how utterly impossible and futile it is to expect that anyone. 
individual specialis~ can hope to adequately tackle the problems which 
present themselves in anyone branch, to say nothing of covering several. 
It would be well if those in authority could realise the bewildering com
plexity of adequate or systematic research, and that, if a research worker 
(I refer to the 'higher technical staff) is to do himself justice, he must 
concentrate his energies on one or two problems and not disperse them 
over many, otherwise he will merely be wasting his time and giving 11 false 
impression of efficiency. 

A word here on the extension service might not perhaps be out of place 
as it is a most important channel through which general agricultural infor
mation and results of experimental work are distributed and made etfective 
throughout the State, and the same applies to the Federal Department 

The agricultural extension activities deal with production, agricultural 
economics, and all the factors which centre around the life of tne home. 
'1'he work is carried on through definite and systematic community pro
grammes in each country in co-operation with a county organisation 
developed for that specific purpose and known as the Country Agriculture 
.Extension As&qciation. 

i. . resident rept-esentative of the Agricultural College is located In each 
county in .which definite work is under way. Extension specialists are in 
charge of various lines of subject matter such as dairying, poultry, etc., 
und these specialists lead the work along their several lines tbroughou~ 
the State and assist the county representatives in developing and carrying 
out the projects in the communities. 

The work in home economics is carried out in much the same manner' 
as that in agriculture, by trained home economic workers from the colleges. 

In this extension work alone at the Pennsylvania Agricultural Department 
lit the present time 1925, there are forty-three agricultural specialists, 
twenty-five home economic specialists and seventy-five country 
representatives. 

It is unnecessary to give corresponding details for other States, some 
are more advanced than others, all tell the same story, which brings one 
back to the introductory remarks of this paper. Can we, knowing the 
present limitations of India gain any help or suggestions from a great 
machinery working in such a progressive oountry as America? I think we 
('an, we have .our own problems and our own peculiar difficulties, and one 
might venture to suggest that at the outset the policy be adopted of making 
the Imperial Department of Agriculture a more living and dynamic force 
in solving the agricultural problems common to India as a whole. It took a 
dynamic mind to start it going, it must now be kept going and extended 
and this requires dynamic minds also. One might suggest that such modi
fications as may be found necessary in some of the broad outlines and 
methods indicated in this note be seriously considered, and that the Central 
Government, being fully aware of the absolute necessity of India endeavour
ing to keep pace with other countries in the development of her scientific 
agriculturlll work, be adviood to appoint a small committee of men well 
qualified for the task of overhauling the present machinery and submitting 
l'oncrete proposals for developing the Imperial department of AgrIculture 
to a position more in consonance with India's progress and aspirations. 

N.B.-The above note was written before the writer was aware that a 
Royal Commission was being appointed, the hope expressed in the concluding 
sentence has therefore materialised. 

DI'. P. E .. Lander. 
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A NOTB INDICATING THE RELATIONSHIP BETWEEN THE UNITED &rATES FEDERAL 

DEPARTMENT 0)1' AGRICULTURE, AND THE STATEE;' DEPARTMEN1.1S, SHEWING 

THE SECTIONAL ACTIVITIES AND A YEAR'S EXPENDITURE ON THE SAME, BY 

DR. P. E. LANDER, M.A., D.So., A.I.C., AGRICULTURAL CHEMIST. TO 

GOVBRNMENT, PUNJAB. 

:rhe Federa), Del)artment. 

The agricultural organisation of the whole of the UnIted States of 
America is centred in the Federal Department at Washington, at the 
head of which is the Secretary for Agriculture, whose duties are to promote 
agriculture in its broadest sense. He exercises general supervision and 
control over the affairs of the department and formulates and establishes 
the general policies to be pursued by its various branches and is directly 
answerable to Congress for the working thereof. The administrative officers 
and laboratories are situated at Washington and for the sake of descriptive 
convenience may be divided into Bureaus as shown on the accompanying 
chart. Each Bureau is a separate organisation in itself under its· Director, 
the scientific work of the whole of the Bureaus being controlled by the 
Director of Scientific Work. 

We may describe the functions of these bureaus taken as a whole to be 
concerned with every conceiva.ble a.spect of agriculture which ooncerns the 
national welfare and they are of nation wide extent, possessing experi
mental stations both independent of, and co-operating with, tIie State 
experimental Stations. They are concerned with the wider aspects of 
Agriculture which the States could not be expected to investigate, such as 
the national aspects of marketing, the co-ordination of transport, and the 
road construction policy and actual construction to deal with produce. 

The activities of these Bureaus cover the fields of research. 'l'he 
economics of agriculture, and agricultural education, an·d as the various 
experimental stations are broadcast throughout the country, a close c0-

operation is maintained with the State stations for each particular problem 
in hand. 

In the field of research the lines of investigation under anyone Bureau 
are too numerous to mention here, hut in the majority of cases, special 
grants are made, and special workers deputed to carryon the work, and 
almost invariably, " In ('o-operation with one or more of the States Experi
mental Stations." 

Before proceeding to an enumeration of the various Bureaus and their 
expenditures, it would be as well to examine one of them in particular, 
\"iz., "The States Relation Service" as this is a Service or Burea.u which 
functions in particular as the connecting link between the Federal and 
the States Departments, and should enable us to gain some knowledge of 
how this relationship is worked and maintained. 

The States Belahon Service. 

This service is under a Director who exercises the general administration 
<'f the service, the object of which is to correlate the activities of the 
Fed .. ral and State activites, and to enforce the provisions or an Act 
approved in March 1887, and acts supplementary thereto, and also of. an 
Act. of March 1906, creating and endowing agricultural and experlmental 
statIOns: -to enable the Secretary of Agriculture to certify to the Treasury 
Department whethel'l Federal funds may properly be advanced to the State 
}:xperimental Stations, and to report to Congress regarding the work and 
expenditures of these stations. In addition, it furnishes information 
rega:rding the ?rganisation, equipment, resources and work of experimental 
s~atlO~s and kmdred stations throughout the world, to· workers in similar 
hnes lU the U.S. Department and the various agricultural colleges, schools 
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and experimental stations, and more generally to aid the State Experi
mental Stations in the effective development of their work. 

Such in brief is the object of this correlating agency and a word as to 
its method of proceduce may be given. 

M'ethod' oj correlating Federal and States Work. 
A financial report on schedules approved by the Secretary of Agriculture 

is received from each station, and is examined and approved, together with 
written and printed reports of the work and expenditures of each station, 
and a personal i.nspection of the work, accounts books and vouchers of 
each station is made annually. 

This latter may be considered to present an unsatisfactory feature, but a 
reference to the millions of dollars which the State allots to the experimental 
stations would silence criticism on this point regarded solely in the light of 
administrative procedure. 

On the hasis of the information gained from the aforesaid sources, a. 
report of the work and expenditures of each station is made annually to 
Congress, and distributed both in America and other countries. The plans 
for the work of each stations a~e reported to the Director of the States 
Relation Service and approved by him in advance of their execution. This 
service also abstracts the pUblications of agricultural institutions throughout 
the world, and publishes the results in a. journal entitled "Experimental 
Station Record." 

Advice and information regarding the stations is also given, in large 
measure by correspondence and personal conference with station officers. 
It will thus be seen that there is a general supervision over the work of 
the experimental stations carrying on broad problems of investigation 
which are of concern to the nation as a whole, and when the latter is 
considered as an 'economic entity, the ad'l"antages of the system considerably 
outweigh the defects. 

This service also conducts Farmers co-operative demonstrations throughout 
the States, and works in conjunction with the individual States Extension 
Services. 

The complexity and completeness of the organisation prohibits any detail 
of description here, but in each of the 32 States of America there is also 
the individual 

State Department and Experimental Stations 
primarily established and finan<:ed either by the State or a University !-<> 
which it may be attached, carrying out both education and research within 
its own provincial sphere, and, as outlined above receiving help from,. and 
working with, the Federal Department in wider problems of natIOnal 
concern. (See also my previous note.) 

Having thus briefly surveyed the relationship between the Federal and 
the States Departments, it is proposed to enumerate the various ~ureaus 
which are responsible for carrying out these activities, and to gIve for 
the fina,ncial year, 1916, the amounts spent ~y' the U.S. Treasury on .each, 
remembering that these amounts are entirely maependent of the expendItures 
of the separate States. 

1. Office of the Secretary and General Administration 
2. Bureau of Farm Management

(a) Total, Administration 
(b) Total, Farm Economics ... 
(c) Total, Farm Organisation 

Grand Total 

Dr. P. E. Lander. 

Dollars. 
812,769 

36,612 
110,145 
121,323 

266,080 
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3. Weather Bureau. 
Station) 

(Including the Washington 

Work of Stations 

Grand Total 

4. Bureau of Animal Industry. (Including control of 
meat and meat food products)-

(a) Administration 
(b) Oontrol of meat and meat food products 

(Research, 23,500 and regulation 3,418,461) 
(c) Meat InRpection Stations 
(d) Dairy Farming (Extension, 53,350, Research 

13,5(0) 
(8) Dairy Manufacturing (Research, 12,850, Regu

lation, 9,600, Extension, 24,420) 
(I) Dairy Research Laboratories ... 
(g) Milk investigations (Research, 13,550, Exten

sion, 10.000) 
(h) Dairy Division Experimental Farm ... 
(i) Live stock investigations and demonstrations 

(Research, 21,860, Extension, 31,180) 
(j) Horse and mule investigations (Research, 

29,250, Extension, 30,290) 
(k) Poultry investigations (Research, 17,255, 

Extension, 17,885) 
(I) Sheep and Goat investigations 

(711.) Animal Husbandry investigations (Research, 
118,845, Extension, 86,835, Regulation, 3,660) 

(n) Investigation of animal diseases 
(0) Hog Cholera work (Research, 192,750, Exten

sion, 25,250) 
(p) Eradication and Control of animal diseases 

(Research, 6,575, Regulation, 590,000, Ex
tension, 10,100) 

(q) Inspection and Quarantine of imported 
animals (Regulation, 97,800, Research, 1,055) 

(r) Export live stock inspection 
(8) In~ticide and Fungicide investigations 

Grand Total, Animal Husbandry ... 

5. Bureau of Plant Industry-
(a) General Administration (Research, 97,980, Ex-

tension, 12,800, Regulation, 200) ... . .. 
(b) Laboratory of Plant Pathology ... 
(c) Pathological collections ... 
(d) General orchard diseases 
(e) Grape and small fruit diseases ... 
(I) Fruit Rots and Physiological Fruit diseases 
(g) Diseases of ornamental trees and shrubs ... 
(h) Pathological problems in wood preservation 
(i) Forest Tree Diseases 
(i) Cotton diseases 
(k) Truck crop diseases 
(I) Crop Physiology and breeding investigations 
(m.) Distribution and Study of Legume Bacteria 
(n) Soil Bacteriology investigations 

Dollars. 

347,540 
1,318,510 

1,666,050 

173,000 

3,441,961 
3,214,674 

63,850 

46,870 
52,785 

23,550 
37,280 

53,040 

59,520 

35,140 
12,440 

209,340 
108,450 

218,000 

606,675 

98,855 
6,400 
4,850 

8,466,680 

110,980 
31,610 
11.050 
11,775 
11,500 
14,300 
4,800 
4,325 

27,400 
4,148 

43,670 
54,780 
18.620 
37,050 
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(0) Plant Nutrition investigations 
(p) Soil Fertility investigations... . .. 
(q) Acclimatisation, Adaptation and Breeding of 

Cotton ... ... ... ... . .. 
(r) Crop Acclimatisation investigations ... 
(a) Drugs and their products ... . . .. 
(t) Poisonous Plant investigations 
(u) Investigati?ns in Plant Physiology and 

FermentatIon ... ... ... . .. 
(v) Agricultural Technology investigations 
(w) Fibre Plant investigations ... . .. 
(x) Grain Standardisation investigations ... 
(y) Biophysical investigations 
(II) Seed Testing Laboratories (Research, 35,483, 

Regulation, 3,377) ... ... ... ... 
(aa) Production and Improvement of Cereals and 

cereal Products... ... ... •.. . .. 
(bb) Maintenance of General Cereal field stations 
(cc) Cereal disease investigations ... 
(dd) Corn investigations ... . .. 
(4141) Tobacco investigations 
(II) Alkali and Drought Resisting Plant investi-

gations 
(gg) Sugar Beet investigations 
(11,11,) Botany of Economic Grasses 
(ii) Investigations in Economic and Systematic 

Botany 
(H) Dry Land Agriculture investigations 
(kk) Crop production under irrigation. 
(II) Cotton Irrigation investigations 

(mm) Pomological investigations 
('/In) Horticultural investigations 
(00) Experimental Gardens and Grounds 
(pp) Foreign Seed and Plant introduction 
(qq) Forage Crop investigations 
(rr) Seed Distribution ... 
(S3) Demonstration on Reclamation projects 

Grand Total, Bureau of Plant Industry 

6. Forest Service-
(a) General Administration 
(b) Protection and Administration of 

Forests 
(c) Forest investigations 

Grand Total, Forest Service 

7. Bureau of Chemistry-
(a) General Administration 

National 

(b) Agricultural Chemistry investigations 
(r) Collaboration with other departments 
(d) Poultry and egg investigations 
(e) Fish investigations 
(I) Biologil'al investigations of food and drug 

products 
(9) Citrus by-products investigations 

Dr. P. E. Lander. 

Dollars. 
10,950 
33,540 

25,666 
41,860 
22,054 

2,500 

24,526 
21.420 
8,830 

88,820 
29,580 

37,860 

28,055 
53,381 
15,700 
43,220 
29,140 

25,000 
32,695 
7,435 

34,380 
167,120 
62,245 
83,380 

131,307 
68,233 
53,630 

110,260 
84.330 

337,330 
40,000 

2,131,155 

23,800 

5,846,765 
317,265 

6,187,810 

109.500 
53,540 
15,200 

43,120 
20,720 

10,000 
10,72' 
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(h) Enforcement of Food and Drugs Act (Re
search, 177,831, Regulation, 608,112) Total ... 

(i) Investigation of Naval Stores ... ' 

Grand Total, Bureau of Chemistry 

8. Bureau'of Soils-
la) General Administration 
(b) SoH Chemica) Investigations 
(e) Soil Physical Investigations 
(d) Investigation of Fertilizer Resources ... 
(e) Soil Survey Investigations 
(I) Classification of lands in Forest Reserves 

Grand Total, Bureau of Soils 

9. Bureau' of Entomology
(a) General Administration 
(b) Deciduous-Fruit insect investigations 
(e) Cereal and Forage insect investigations 
(d) Southern fielacrop investigations 
(e) Forest and Shade tree insect investigations ... 
if) Truck Crop' and Stored product investigations 
(g) Tropical and Sub-Tropical fruit insect investi-

gations 
(h) Bee-culture investigations 
(i) Miscellaneous insect investigations 
(j) Investigation of the Mediterraneum fruit By 

(Research, 15,200, Regulatory, 18,000) 
(k) Moth investigations (Research, 265,000, Regu-

lation, 55,744) . 

Grand Total, Bureau of Entomology 

]0. Bureau of Biological Survey-
(a) General administration ... 
(b) Game preservation (Research, 3,800, Regula-

tion, 60,750) ... ... .... .. 
(e) Economic investigations (Research,. 130,850, 

Regulation, 150,350) ... ... ... • .• 
(d) Biological investigations .. . 
(e) Enforcement of Migratory Bird Law .. . 

Grand Total, Bureau of Biological Survey ... 

11. Division of Publications-
Publication work of the Department of Agricul

ture (exclusive of 500,000 Dollars general 
printing fund) ... . .. 

12. Bureau of Crop Estimates-
(a) General administration ... . .. 

62160 

(b) Crop estimating and reporting 
(e) Crop recording and abstracting 

Grand Total, Bureau of Crop Estimates 

lJollars: 

785,943 
5,000 

1,053,743 

39,060 
22,770 
15,685 
36,920 

193,500 
20,000 

---
327,935 
---

38,850 
60,800 

117,500 
62,000 
58,830 
44,620 

21,500 
16,360 
54,520 

a:i,200 

321,720 
---

829,900 
---

35,390 

6.5,900 

281,200 
aO,BOO 
51,000 

---
464,290 
---

193,500 

24,755 
217,402 

41,323 

283,480 
---

2B , 
I 
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13. St!lPes relation service. (See context)
(a) General administration 
(b) Relations with experimental stations (Re

search, 123,000, Regulation, 47,950) ... 
(c) Farmers ~perative demonstrations, 

Southern States 
(d) Farmers Co-operative demonstrations, 

Northern and Western States... ... ... 
(e) Farmers Institutes and Agricultural Schools 
(I) Home economics investigations ... '" ... 

Dollars. 
54.,470 

170,950 

697,140 

403,700 
25,600 
29,980 

Grand Total, States Relation Service ... 1,381,840 

14. Offioe of Public Roads and Rural Engineering-
(a) General administration... ... ... ... 
(b) Road management investigations 
(c) Road building and maintenance investigations 

(Research, 5,913, Extension, 152,545) ... 
(d) Road material investigations (Research) 
(e) Field experiments ........ . 
(I) Irrigation investigations (Research, 102,905, 

Extension, 16,140) 
(g) Drainage investigations (Research, 81,911, 

Extension, 29,500) 
(h) Investigations in Rural Engineering ... 

Grand Total;PublicRoads and Rural Engineering 

15. Office of Markets and Rural Organisation
(a) Administration 
(b) Marketing and distribution 
(c) Investigations and Demonstrations of cotton 

standards and cotton testing 
(d) Rural Organisation 
(e) Enforcement of United States Official Cotton 

Standards (Research, 50,000, Regulation, 
125,000) 

Grand Total, Markets and Rural Organisation 

16. Insecticide and Fungicide Board-

15,389 
56,139 

158,458 
51,604 
65,009 

119,04-5 

111,411 
14,502 

591,557 

52,630 
257,500 

59,920 
39,000 

175,000 

273,920 

(a) General administration ... 41,361 
(b) Enforcement of Insecticide Act (R~search, 

7,500, Regulation, 92,500) ::'00,000 

Grand Total, Insecticide and Fungicide Board... 141,361 

17. Federal Horticultural Board (For the enforce-
ment of the Plant Quarantine Act)-

Grand Total 144,500 

18. Live Stock Production in cane sugar and cotton 
Districts-

Grand Total 60,000 

Such are the various bureaus or departments into which the Federal Depart
ment of Agriculture is sub-divided, and the sub-headings indicate the 
subject matter of investigation under each, with the sums allotted for each 
beading for the financial year, 1915-16. 

Dr. P. E. Lander. 
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Summolry. 
Briefly summing up, one may say that the Federe,l Department under the 

direct jurisdiction of Congress makes itself responsible for the agriculture, 
and all that is implied in the term-,of the country taken as a whole. It 
does this by the institution of its own experimental stations scattered 
throughout the country, staffed by Federal Departmental Officers; some of 
these officers are working in the State Departments in collusion with the 
States' own officers on proble:ms which have been submitted to Washington 
and appro"ed and incorporated in the Federal Programme, for which pur
pose grants are made by the treasury for carrying out the work. Any 
mdividual State thus has a direct and active support in working on Agricul
tural problems which are not limited within its own confines, and thus a 
.ystematised policy is pursued throughout the country. Man} of the 
activities of the Federal Department it will be noted are of a legal and 
controlling nature, to which the separate States are perforce obliged Lo 
submit, due regard being paid to their interests, and the place which those 
interests command in the general welfare of the country. 

Apart from these reservations, the State Departments are quite .independ
ent, and have entire freedom of action in their own organisation a,nd 
administration, and purSUIl their own independent lines of research if they 
wish, but it is generally found that all the more important problems under 
investigation are receiving very material encouragement and assist.ance from 
Washington, and States vie with each other in the matter of catching the 
eye of the Federal authorities and receiving their grants. 

A special Bureau or States Relation Service is the controlling Imk between 
tho States and the Federal Department. 

SUMMARY OF EXPENDITURE BY BUREAUS. 

1. Central Administration 
2. Buroau of Farm Management 
3. Weather Bureau 
4. Bureau of Animal Industry 
5. Bureau of Plant Industry ... 
6. }i'orest Service 
7. Bureau of Chemistry 
8. Bureau of Soils 
9. Bureau of Entomology 

10. Bureau of Biological Survey 
11. Division of Publications 
12. Bureau of Crop Estimates 
13. States Relation Service ... 
14. Public Roads and Rural Engineering 
15. Markets and Rural Organisation 
16. Insecticide and Fungicide Board ... 
17. Federal Horticultural Board 
18. Live Stock Production in Cane and Sugar 

Districts 

Grand Total 

Dollars. 
812,769 
266,080 

1,666,050 
8,466,680 
2,131,155 
6,187,810 
1,053,743 

327,935 
829,900 
464.290 
693:500 
283,480 

1,381,840 
591,557 
273,920 
141,361 
144,500 

60,000 

25,776,570 

That is, Twenty-five Million, Seven Hundred and Seventy-six thousand, 
}'ive Hundred and Seventy Dollars, which converted into rupees at five 
Dollars to the £ sterling "and fifteen rupees to the £ 

Represents 7,73,29,610 rupees. 
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Oral Evidence. 

45,971. The Chairman: Dr. Lander, you are Agricultural Chemist in the 
PunjabP-Yes. 

45,972 .. You have attached to your note of evidence two notes descriptive 
of the organisation of the Federal Department of Agriculture in the United 
States of America and its relations with the State organisations; I think 
the information provided there is the result of a tour that you took in the 
StatesP-Yes. 

45,973. Is that the only occasion upon which you have visited that 
countryP-That was the only occasion; I spent two months travelling through 
the States; I went out primarily to investigate certain scientific work, and I 
also spent a certain amount of time looking into the administration; these 
two notes embody the results of what I have been able to determine. . 

45,974. Would you give us a short account of your own training and past 
nppointmentsP-1 was trained at Cambridge and London, following which 
I spent five years less two months on military service; at the end of that 
time I was appointed by the Secretary of State for India to the Indian 
Agricultural Service, primarily with the object of carrying out animal nutri
tion work. I arrived in the Punjab in December, 1920, and have been in 
the Punjab since. 

45,975. In your present appointment I gather you are not specially con
cerned with the problem of animal nutritionP-My present appointment is 
to take over the whole of the agricultural chemistry work appertaining to 
the department, but I have made myself particularly interested in animal 
nutrition, and the main activities of the agricultural chemical section are 
now centred in that direction. 

45,976. Professor Gangulee: How long have you been engaged in this work 
of animal nutrition P-I have actually been in the Punjab six years, during 
ten months of which I was on leave, and I can say that I really took it up 
seriously after, say, the first two years; that-is, from about 1922 onwards. 

45,977. The Chairman: Have you formed any view as to the modifications 
which would need to be introduced into the American system, were the 
general principles of that system to .be applied to IndiaP-The answer to 
that question I think is to be sought in the entire discrepancy of financial 
resources; there is no comparison at all. 

45,978. At the same time, you do recommend that those general principles 
should be appliedP-I very strongly recommend that we should seriously 
investigate the general principles on which the American system is modelled 
and endeavour to apply some of those principles to India, in so far as they 
can be applied with our particular political system. 

45,979. Agriculture being now a subject for which the Provincial Govern
ments are responsible, what services do you suggest that the Imperial 
Government can render which it is not within the capacity of Provincial 
Governments to' performP-1 have stated that the Central Government 
should more particularly concern itself with lines of resell;rch and investiga
tion which concern India as a whole rather than those whICh are purely of a 
provincial nature. 

45 980. Is it your view that the Central Government might be in a posi
tion'to offer conditions of service and pay better than Provincial Govern
ments and so be able to attract a different class of research worker; is that 
at all in your mindP-I had not considered th? quest~on .of what pay.the 
Central Government might have to offer, but, lD conslderm~ any appomt
ments to deal with All-India problems of research, pay wlll have to be 
offered which will attract the man who is capable of taking up that work. 
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45,981. You give your views about the present equipment of the Imperial 
Department of Animal Husbandry and Dairying at Bangalore, and especially 
ot the animal nutrition section there, on page 747 of your note in a.nswer to 
our Question 1 (b). Is it your view that an enquiry into the problems of 
animal nutrition might well be linked with enquiries into nutrition in man 
and nutrition in plants P-I think the whole of the problems connected with 
condition of the soil, the crops which the soil produces, the welfare of the 
animals and of men fed on those crops, are linked in a cycle, and that they 
should all be studied one in relationship with the other. 

45,982. Do you regard it as necessary that they should be" studied, all of 
them, in one and the same institution P-I do not think that is entirely 
practicable; I would suggest that certain branches of the work be studied 
in one institution; and other branches in others; for example, problems con
nected with medical and pathological work might be undertaken in a 
different institution from one which devotes itself primarily to work in 
connection, say, with farm animals. 

45,983. Do you regard it as expedient that one offiCer should be responsible 
for research into all three branches of the subjectP-I do not think that 
one officer is capable of making himself responsible for the whole of such a 
'field of work. 

45,984. You think that touch should be maintained between the institu" 
tiona carrying on the various enquiries, but that no one officer need be 
responsible for correlating the workP-I think provision in the administra
tion ia required for correlating the work and co-ordinating it, and it would 
be rather doubtful to say at the moment whether one officer should be 
primarily responsible. 

45,985. It may be that the answer to that problem would be more evident 
when the various lines of research have proceeded a little furtherP-I 
think we should have to determine first of all what branches of research 
were going to be undertaken, and not until that was done could we deter: 
mine and settle the staff that would be required. 

45,986. I am thinking now of the limited field of research connected with 
nutrition in man, plant and beastP-Yes. 

4.5,987. You mention on page 747, in answer to our Question 1 (c) (iii), that 
you think that the F.'ruit Specialist's work in the Punjab should be 
developed. Have you anything in partiCUlar that you would like to say on 
that matterP-I was thinking of the development of the Fruit Specialist's 
work more particularly with regard to developing a fruit canning and 
preserving industry. It is noticeable that a tremendous amount of foreign 
tinned fruit is imported into India, and I think we should ultimately move 
in the direction of producing auch materials ourselves. 

45,988. Has it occurred to you that before much more is done in the 
direction of production, some survey of the markets should be undertaken P 
-I think that a survey of the markets of any industry is a preliminary to 
the development of such an industry. 

4.5,989. Do you know the history of the fruit growing and preserving 
experiment in the Presidency of MadrasP-I have never studied it. " 

45,990. Have you considered the future of pos~graduate training for 
research workers in India P-I think all the Indian members of the Agricul
tural Service, or those who intend to occupy the higher posts in that 
Service, should preferably undertake a course of post-graduate training, 
preferably abroad. 

4.5,991. Would you not rather see the post-graduate training in this 
country so improved if improvement is required, as to make it possible for 
the course to be tak~n in IndiaP-I should prefer to see training institutions 
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Bu~ciently developed in India to give a ~uch wider sphere of training j I 
thmk at the I?re~nt ~om~nt students den~e more .advantage from visiting 
colleges and mstItutIOns m Europe and lD AmerIca than they would in 
India. 

45,992. You have suggested at various points in your note a strengthening 
of the Imperial Department of Agriculture and of the research departments 
under the Central Government j do you look forward to the Central Govern
lllent providing facilities for post-graduate training P-To a certain extent. 
With any possible increase of the facilities of the Central Government such 
8.:. I ~aye outlined in my report on America, there should be ample facilities 
fo~ gIvlllg complete and exhaustive training in all branches of agricultural 
SCience. 

45,993. At one centre or at several centresP-I am not in favour of too 
intensive a centralisation j I think it would be better to scatter such institu
tions throughout the country rather than have them all localised. 

45,994. So that the best qualified teacher in one subject might be, let us 
say, at Pusa, and in another subject at some provincial collegeP-Quite. 

45,995. It does not much matter where the man is as long as he is in 
India and the facilities for teaching and carrying on research work are 
available for him; is that the ideaP-Quite, and provided the institution is 
so located as to be in the most favourable situation for the particular type 
of work which is to be undertaken. 

45,996. Do you recolllmend the creation of new research institutions under 
the Central Government in other parts of India, or would you rather see 
such research work as is carried on by officers of the Government of India 
carried on at PusaP-Pusa exists at present, and its work there should 
continue and develop i but I see no reason at a.Il why other institutions 
should not also be started, and I favour the creation of a First-Grade 
Research Institute in Northern India, in the Punjab say. 

45,997. Would it be feasible, do you think, for the Government of India 
to finance, either wholly or in part, professorships held by teachers working 
at provincial institutions?-I think so, and there should be collaboration 
between the Central and the Provincial Governments j el1C"h case would have 
to be determined on its merits, dependent upon the importance to the 
provinces of the respective pieces of work on which the central officers would 
be engaged. 

45,998. What are you thinking of on page 700, in answer to our Question 
4 (c) (1), when you say great caution should be exercised to guard against 
tlny tendency which might lower standards and efficiencyP-What I had in 
mind was that officers being appointed to the Agricultural Service under the 
terms of the Lee Commission should have every facility to study abroad; it is 
particularly that question of study abroad which I had in mind j they should 
not be satisfied with merely following what is going on in India, but should 
endeavour to keep in touch with the latest scientific· research work in other 
countries, so as to avoid a too static or indigenous outlook. 

45,999. On page 750 of your note, in answer to our Question 9 (b-i) you deal 
with the problem of the reclamation of alkali soils. Have you had these 
problems in handP-I have. 

46,000. And also the problems of the bara landsP-Yes. 
46,001. I see that you think that whereas the reclaiming of alkali land is 

probably a commercial proposition, you are not so clear that .that. is the 
case with the heavy bara landP--No, the two cases present qUlte dIfferent 
problems. 

46 002. And the bara land is muoh the more expensive to reclaim, is it 
notP~t present bara land has proved extremely intractable, one cannot 
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yet express a definite opinIon, but it is doubtful whether baTa land is 
reclaimable within such a period of time and at such expenditure as would 
render such reclamation an economical proposition. 

46,003. Then you cite some land lying along the Upper Jhelum Canal, 
near the salt nmge, as an instance of progressi\"e detelioration. Do Yah 
form the view that waterlogging and the consequent deterioration of the 
soil in certain irrigau,q tracts in the province is likely to be a very serious 
pl-oblem in the futureP-I think it is; I have not studied the problem 
intensively, but that particular remark of mine was based on a tour which I 
made in that region about four years ago, and from the information which I 
was able to get from the zamindars it was perfectly clear that much of the 
land in that district had deteriorated very considerably owing to seepage 
from the canal. That was being accentuated to 81 certain extent by salt 
washed down from the Salt Range. 

46,004. That was a special problem?-That was rather a special problem, 
but the question of seepage from canals is a very definite one, and I think 
it is very definitely maintained that deterioration of land follows as a result 
of luch action. 

46,005. What is it tha~ comes down? It is ordinary saltP-A mixture. 
46,006. But that is washed down from the mountainsP-That particular 

salt is ordinary common salt. 
46,007. And that is really a different problem altogether, is it notP-It_ is 

rather a different problem, yes. One found in the Salt Range, 1 do not 
know whether the practice still maintains, that large quantities of waste 
salt were thrown out on to the adjacent land and subsequent rains took 
most of that salt down into the fields below. 

46,008. On page 751, in answer to our Question 10 (e), which deals with 
fertilisers, you say: "In dealing with" nitrates, it is interesting to note that 
lsnd which has been for 8J very long time under wheat does not show any 
appreciable deficiency in total nitrates, due to the natUll"al ability of the 
BOil organisms to fix nitrogen from the air. The vitality of these organisms 
is greatly enhanced by the presence of organic matter or farmyard mailu:re." 
Do you attach great importance to the power of the sun in india in this 
connectionP-The sun undoubtedly is.a very potent factor in the guestioIi 
of nitrogen fixation, but there Me, undoubtedly, other factors which have 
not yet been sufficiently determined. Here in. Lyallpur, we find that the 
nitrogen fixation takes place to an extraordinarily high degree about July 
and August, and that very Shortly afterwards a large percentage of that 
nitrogen is again lost. -

46,009. Have you enough rainfall here to account for that lossP-The 
rainfall here is very small. 

46,010. It is seven inches, is it not?-It is only an average of 12 or 14 
inches per annum. 

46,011. Is that enough at that season of the yeaT to account for that 
10ssP-This cycle of fixation and loss has been noted in many other different 
parts of the world. -How far that deficiency of rainfall may account for 
the loss I am not able to say, but the problem is to fix that nitrogen in the 
soil permanently, and so far nobody has yet been able to deal with it with 
success. • 

46,012. I had thought the theory was that the rain washed the accumulated 
nitrates down into the subsoil, so that the more rain, the greater the lossP-
I do not think tha.t 12 inches of rain, spread over the period through which 
it falls in Lyallpur, is sufficient to wash that quantity of nitrates down. 

46,013. Which means tha.t those who attribute that loss to heavy rainfall 
at that sellBOn of the year live in e1'l'orP-I think they do, if you take the 
rainfall of LyalIpur as the criterion of such action. 
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46,014. And yet here, in this district of Lyallpur, you find the same loIS 
at the same season of the yearP-Yes. 
, 46,015. Are you 'of opinion that a great deal more research requires to be

done into this question of fertilisel'S and their ('Conomic use before firm 
advice can be given to cultivatorsP-I think $(); at present the' advice which 
we have ~ give 'them as far as our experiments in the Punjab go is rather 
of a negative nature. 

46,016. On pages 751-2, in answer to our Question 16 (b) on animal hus
bandry,you give your views as to some aspects of the problem of providing, 
sufficient fodder to carry the cattle through the season of shortage; do you 
know whether propag.anda directed to encouraging the cultivator to experi
ment in the making of silage is being carried on in this Province P-I am 
not able to say to what extent the production of silage is being recom-
mended. ' 

46,017. So that, when you say that you re(,,ommend the establishment of 
large reserves ofi silo and green fodders in those districts which are likely 
to experience drought, do you mean that your department or some .other' 
department of Government should undertake the workP-I have in mind 
that there are certain districts which are, or might be, liable to famine, and 
to get over the difficulties produced by such famines, I would recommend 
that it should be usual to keep definite reserves of fodder which would be 
available and could be repl.aced from year to year. 

46,018. They would be made by GovernmentP-Yes, under Government. 
auspices. 

46,019. And would the same apply to the making of hay in the forest 
areas and the preservation of bh'lJ,8a through one or two yearsP-I think it> 
would; if you are going to have a. reserve of green fodder it is necessary 
alSo to have III reserve of hay. 

46,020. Do you know at all how long bhusa, if properly stacked, will 
keep in this country?--l was looking at some bhusa stacks last week" 
one of which had been stacked for one year and the other one for two 
years; . there was a notioeable difference in thei;r appearance, but I have
got no analytical data from a scientific point of view. 

46,02'1. Will the animals eat the two years old bhusa?-Yes. 
46,022. So that as a means, at any rate, of preserving life, presumablY 

the two years old bh'lJ,8a would sufficeP-I take it there would be practically 
no deterioration in its feeding value from the first to the second year. 

46,023. Sir Ganga Bam: Will it keep more than two years?--l should 
only like to answer that question on definite experimental evidence, but I 
see no reason why it should not if properly stacked. 

46,024. The Ohairman: On page 752, in answer to our Question 11 (d), 
you are dealing with the oilseed industry, and amongst other things you 
suggest that the making of, shall I say, artificial ghi might be encouraged 
in this country P-I think it should. 

46,025. You are a student of the problems of nutrition. Can you tell the
Commission whether ghi made from oilseeds contains the essential elements 
which are supplied by natural ghiP-One has to look at that question from 
two points of view; from actual feeding values ~ dete~mine~ analytically t 
and f.roM a calorifio aspect, the two are of practically Identical value, but 
the ghi produced from butter is much richer in essential vitamins than is 
the ghi produced from vegetable oils or fats, and i! the whole of the butter 
ghi is going to be replaced by a vegetable oil ght! care. would have to be
taken to ensure that the consumers of such ght obta.ined the necessary 
vitamins from other sources. 

46,026. Do you think that is a p~actic~ble poIi?yP:-That. is. a question 
which would have to be thoroughly lDvestlgated; It IS a sCIentific problem 
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and I cannot definitely answer it now. All I can say is that these two 
types of ghi show considerable difference in the vitamin content . 

.w,027. Is vitamin" C" held to be present, in ghi DlllAle from oilseed.?
To a certain extent. 

46,028. On pages 752-3, in answer to our Question 20 (a), you tell us that 
you have interested yourself in the problem of marketing, and in particular 
in the market for oilseeds and manufactured products. Were you able to 
turn to any authoritative work or data written or prepared by other persons, 
1)r had you to carry on this survey de '710110 ?-This survey was carried on 
practically de 110110, and such remarks on marketing as I have embodied in 
my repi>rt on the soil tour are those obtained from conversations with the 
heads of certain firms in Calcutta, Madras and Bombay. 

46,029. Would you like to see a complete and exhaustive enquiry into 
this problem initiated ?-I should. 

46,030. Has it occurred to you that the problems of the oilseed industry 
as a whole, embracing those of the producer, those' of the distributor and 
those of the manufacturer, might be watched over by some such body as 
the Indian Central Cotton Committee for cotton P-I think such a body 
formed to supervise, and in some degree control, an oil industry in [ndia 
would be productive of great benefit. At the present time there is no 
such control in the oil industry, and this industry, when compared with, 
eay, jute and cotton and other corresponding industries, is in a most chaotic 
and unsatisfactory condition. 

46,031. Are you familiar with the existing prices and the existing demand 
for oil from Indian oilseeds and other seeds?-The prices vary from day 
to day and from week to week and can always be obtained from" Capital." 
The demand varies also, and one can only give a definite answer to your 
question by a continuous application to the problems which the oil industry 
raises. I have given such information as is available to me in my report, 
and I have endeavoured to show that the demands are of a very variable 
nature. 

46,032. Have 'You heard it suggested that any substantial increase in the 
production of oilseedg in India would so glut the market as to reduce 
prices below the profitable level ?-In Calcutta, that was the general trend 
1)f feeling with regard to any contemplated extension of the oil industry. 

46,033. Have you any views of your own on that aspectP-I entirely 
lIympathise with that view. The remedy is to find increased markets for 
the oilcake produced and for the oil. At the present time in India it 
is doubtful whether, unless we have intensive propaganda, any considerable 
increase could be utilised; but I see no reason why, with a progressive 
agriculture, further oilcake should not be used and, with proper education 
of the masses, we should not be able to produce a vegetable ghi which 
should supplant the vegetable ghi which is imported into India from Holland 
and France, produced from oilseeds exported from India. 

46,034. On page 755, in answer to Question 23 (b) of the Questionnaire, 
you say: "Generally speaking, I consider that rural education must follow 
and not precede a general amelioration of the lot of the agriculturist." 
Do you include primary education up to the point of literacyP-No, [ 
exclude that entirely. 

46,035. With regard to your journey to the United States of America, 
did you find the Federal Department popular in the States ?-It was 
extremely popular, because many of the grants given to the State Depart
ments of Agriculture depended on the amount of work which was done 
by those States in collaboration with Washingto,n. 

46,036. No doubt you met many individual research workers and teachers 
in the agricultural colleges P-I did. 
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46,037. Had they a good word to say for the Federal Department ?-I 
did not hear anything derogatory. 

46,038. Have you ever heard anything derogatory of Pus a in an Indian 
provincial agricultural college ?-I do not think I have, except in so far 
~hat it is too provincial in outlook, that it requires to be very much 
larger than it is, I!-nd to stretch its tentacles very much further. 

46,039. Do you think that research workers in India look to Pusa at 
this moment as the centre of research activity in India?-I find it very 
difficult to answer that question in t,he affirmative. 

46,040. Do you think that research workers employed by the States in 
the United States of America. look to the Federal Department as the 
leader in research P-That again is difficult to answer, because many of 
the State Departments have organisations which are extremely efficient 
themselves, and it is extremely difficult to compare, say, the best State 
Departments with, let us say, the Federal Department at Washington; 
the problems and the nature of the two are somewhat dissimilar. 

46,0.41. Sir James MacKenna: You have told the Chairman that you were 
appointed to the Indian Agricultural Service as a Chemist, especially with 
reference to animal nutrition work. Was there any such post in the 
Department of Agriculture at the time that the Secretary of State appointed 
you, or did he appoint you generally as an Agricultural Chemist to the 
Agricultural Department?-<When I was appointed in London, I was told 
quite definitely that I was to proceed to Madras to undertake work in 
animal nutrition; I am not sure that I am correct, but I believe that 
there are existing papers to that effect. 

46,042. How did you come to find yourself in the Punjab as Agricultural 
Chemist?-Acting on instructions received when I landed in Bombay. 

46,043. It looks as if you had been appointed to a particular post on 
animal nutrition in Madras P-I t.hink that is correct. 

46,044. Did you spend any time in MadrasP-None at all. 
46,045. Having come out for that very definite line of research, how 

do you find it fits in with the mUltiplicity of other duties which you have 
to perform as an Agricultural Chemist of a Province?-It is extremely 
difficult to fit it in. 

46,046. Do you make it the one partiCUlar special line of research on 
which you can concentrate in the midst of your other duties?-Yes,. 
that is so. 

46,047. Was there another Agricultural Chemist in the Punjab when 
you came here?-I succeeded my predecessor, Mr. Wilsdon, who was about 
to go on leave. 

46,048. Reverting to this idea of a school of nutrition, do you think 
there would be any difficulty in constituting an Imperial School of Nutrition 
in India although workers might not all be working in the same Province 
or unde: the same roof ?-I think we require a consolidated policy, with 
very definite lines of research laid down as to what we are really trying 
to get at in the field of animal nutrition. 

46,049. Do you think it would be possible to devise some scheme by 
which all workers on nutrition could be more or less attached to a school 
of nutrition, although they might not all be working together?-I think it 
would. 

46050. At present they are all very isolated: you are in the Punjab 
and 'there are various scattered workers in the South of India ?-I think 
at the present time there are only three workers in the field of animal 
or human nutrition. 
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46,051. Colonel McCarrison, Dr. Warth and yourself, I suppose?-Yes. 
46,052. Do you accept responsibility for the views of your friend, the 

oil mill manager, whom you quote on page 754; I do not quite follow that, 
.. India, on the other hand, places a tax on the importation of raw material." 
Do you know what he meant by that P-I cannot say what he had definitely 
in mind. . 

46,053. I do not suppose you understand the next two sentences with 
regard to a duty on manufactured articles, and with regard to freightage? 
-What that is meant to convey is that if, instead of buying foreign manu
factured gki, he could buy gki which was produced from oilseeds crushed 
in India, he would get it cheaper. 

46,054. Can you give me an equally lucid interpretation of the referen~" 
to the saving of freightageP-You would save freightage on the oilseed to 
Europe and you would save freightage on the oil back again. 

46,055. Are you interested in any other agricultural products from the 
~hemical side? Have you gone into the sugarcane question hereP--OnIy in 
1'0 far as the investigation of main types falls within the programme of the 
Agricultural Chemist's work. 

46,056. Have you any information as to how the Coimbatore canes com
pare from a chemical point of view with the indigenous onesP-I have got a 
darge number of analyses; I could let you have any figures you want. 

46,057. Have you a general recollection of how they standP-They compare 
very well. 

46,058. Then, from the sugar point of view, you would consider their 
introduction a distinct advantage to the ProvinceP-Yes. 

46,059. Have you been able to do any work on fodders P That is closely 
~lIied to your nutritional problemsP-1 have done a considerable, amount of 
work on fodders, which comprises determination of digestibilities of fodders. 
I am working at the present time on determining maintenance rations for 
various types of animals, ~uch as heifers and cows. I have also another 
Tather large investigation in hand which involves the comparative analyses 
of different soil types in the Punjab, with corresponding analyses of the 
~rops prodnced on them, chiefly with a view to determining what mineral 
ingredients are contained in those crops and to what extent croppings deplete 
the soil of plant food materials. 

46,060. Is your work overlapping Doctor Warth's work at· all, or· are you 
In close touch with himP-I am in quite close touch with him, and I do not 
-think we are overlapping. 

46,061. Pro/e83or GQlll.gulee: Have you and Doctor Warth come to an 
understanding with a view to adopting the same t~chnique, so that your 
.results may be comparableP-You mean the technique of chemical analysis? 

46,062. And also sampling urine, and other methods which you have to 
.adopt in animal nutrition workP-1 cannot say we have had any corre
Bpondenoe on that subject or framed any uniform system. 

46,063. Do you think a uniform system or some sort of standardisation of 
methods would be useful ?-I think it is very essential that in any particu
lar country different workers should employ the same methods, so as to 
obtain consistency in results. . 

46,064. Are you quite satisfied with the facilities that you have here for 
~arrying on the investigation in which you are engagedP-I am not. 

46,065. Have you adequate laboratory facilities ?-I have adequate 
laboratory facilities, but I have not adequate facilities for the provision of 
the necessary animals and their general welfare. 

46,066. On page 747 you refer to th~ s~ateof affairs in the Imperial J?e
partment of Animal Husbandry and Daarymg at Bangalore, and you descrIbe , 
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that state of affairs as being ludicrous. What have you exactly in mindP
I was recently. discu~s!n.g the subject ,,;ith Dr. Warth, and we mutually 
agre~d t~at hlS f.aClhtles for dOl.ng hlS research work as the Imperial 
PhyslOloglcal Chemlst were utterly madequate; he asked me to impress upon 
the Commission as far as I possibly could that that was so. 

46,067. H~ requires more equipment and more investigators to help him? 
-More ~qulpment, more laboratory accommodation, more investigators and 
more ammals. 

46,068. You have, I take it, a well equipped laboratory here. Could you' 
tell us whether the work commenced by the late Doctor Barnes on alkali 
soil is being continuedP-Practically no. 

46,069. That work has stoppedP-The bara work is still being continued, 
but we have no systematic plan of investigations being carried on at present 
on alkali soils. 

46,070. So that that work on alkali soils has had to be discontinued with. 
the death of Doctor BarnesP-It was carried on to a small extent after 
Doctor Barnes' death by my predecessor, but we are doing very little ill' 
that direction at present. 

46,071. Is the work of your predecessor, Mr. Wilsdon, being followed up P' 
_No. 

46,072. Have you a number of assistants under you P-I have about eight 
or nine. 

46,073. Are you satisfied that they would be able to continue the line of 
research you are engaged in, should you have to leave the institution 
to-morrow P-I am not at all satisfied that, if I left to-morrow, JIly work 
would continue. 

46,074. So that there is no continuity of research in this institution p
At present there is grave danger of discontinuity with the removal of any 
particular officer. 

46,075. Would you not say also that there is a lack of definite policy with 
regard to researchP-I think we require considerably to improve and con
solidate our main lines of research under a definite research policy. 

46,076. 'We have had divergent opinions on the importance of soil survey; 
what is your view on that question P-My views are that a sufficiently 
systematic and intensive soil survey would bring to light much information 
of value, but any sort of survey carried out in the Punjab should be carried' 
out district by district. I was recently contemplating endeavouring to
initiate such a survey -in the Nilibar District, but I came to the conclusion' 
that if the whole of my staff were doubled and put on such a survey, we
should not be able adequately to at£ack the problems. 

46,077. It is a vast probl~mP Would you ask the Central Go\rernment to 
carry on that work, or should it be done by the Provinces, each Province
doing its own survey P-I think each Province should initiate preliminary
investigations into its soils. 

46,078. You do not advocate the system adopted in the United States of 
America where the Soil Bureau undertakes the surveyP-That would be an 
extremely expensive undertaking and I doubt whether the Central Govern
ment would be prepared at the outset to conduct such a survey on all' 
elaborate scale but with the development of the Centra.! Department's 
activities a Burea~ of Soils could be built up on the American pattern, 
8uppleme~ting what the Provinces had started and working in conjunctioll' 
with them. 

46 079. So that your view is that each Province should undertake its OWIl' 

soil ~urveyP-For the moment I think that is the most likely way of starting: 
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investigations on' the soils, with the proviso that it develops into an All
India problem of enquiry into the soils of India, with relation to the crops 
grown and the health conditions of the people. I regard this as an instance 
where the Central Department could lend workers to work in co-operation 
with Provincial Departments, but the magnitude of the problem would 
necessitate a development from small and workable by mixings. 

46,080. We are told that agricultural research should be associated with 
the Universities of the country; what is your view on that pointP-What 
precisely do you mean P 

46,081. That all our agricultural research should be linked up with the 
UniversitiesP-I think the creation of the necessary research atmosphere is 
very desirable and agricultural research in all its branches might very well 
be conducted in close collaboration with University activities. We frequently 
find ourselves faced with highly technical problems which we want thrashed 
out, and which we have not either the time or the staff to deal with. 

46,082. So that intImate touch with the Universities is helpfulP-It would 
be distinctly helpful. 

46,083. In order to create the research atmosphere that you desire to 
createP-The creation of a research atmosphere in any institution depends 
primarily on the workers in that institution; but collaboration with a 
University would considerably tend to augment such an atmosphere. I also 
wish to emphasise that in my opinion, the location of any new Research 
Institutes should not be in too isolated and inaccessible positioDB, where such 
can be avoided, as such tends to minimise the creation of the proper atmos
phere, or to restrict intercourse. 

46,084,. What is your view on the question of the development of Pusa as a 
poet-graduate institution for advanced agricultural researchP-Are you 
asking me whether I would prefer to send graduate~ to Pusa or to Cambridge? 

46,085. No, but whether you would like to develop Pusa as it is to-day 
into a well-equipped and advanced post-graduate institution P-I certainly 
would. 

46,086. So that when it was developed to that extent you could send your 
graduates there instead of to OambridgeP-Yes, but I would not try to 
obviate the necessity for students to go abroud. 

46,087. At the same time, you want a post-graduate institution of a higher 
order in IndiaP-We do. 

46,088. Do you think the affiliation of Pusa to a University would be an 
attraction to poet-graduate students ?-I should like to study that problem 
before giving a definite answer. 

46,089. A degree has some' attraction, even for research workersP-Yes. 
46,090. What is the function of the Federal Department of Agriculture in 

CanadaP-I spent a very . short time in Canada, and I did. not study the 
situation there as thoroughly as I did in the United States. I should say 
the Canadian Federal Department, of which the headquarters are at Ottawa, 
is more comparable with the COIrresponding organisation in India, but rather 
better organised. . 

46,091. That was my impression. Do you think we could haye a system of 
experimental stations such as they have developed there? The central 
station there is controlled by the Federal Department, and there is a number 
of other stations under the control of thatdepartmentP-Yes. 

46,092. It is.often asserted that the oil industry could be developed in this 
country as a cottage industryP-I have made the remark in my book that in 
the development of any industry, such as the oil industry (which should be a 
big one), India must adopt the methods which other countries adopt. It is 
rather doubtful whether the development of the oil industry as a cottagl! 
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industry w.ould enable India to compete with corresponding industries 
abl'oad. 

46,093. In that connection, you suggest, on page 752, tha.t if Government 
could establish industries which would keep both the oil and the cake in the 
country f?r consumption which is badly needed, a grea.t result would have 
been achIeved. Do you, want the Government to start factories or a 
Government subsidy?-What I am referring to is the fact that the~e is a 
tremendous loss of mineral and organic material from Indian soils as the 
result of the export of oil seeds. If we could crush more seed in the country 
and utilise the cake for feeding and manurial purposes the soils would benefit. 

46,094. Undoubtedly, but do you want that industry to be started by 
Government or subsidised by Government?-Most large industries in India 
have been started independent of Government, but if no such development is 
imminent in the oil 'industry I see no reason why Government should not 
take the initiative. 

46,095. By providing research material and 1'0 onP-Yes, I want someone 
to take the initiative; either Government or pI'ivate firms acting with 
Government assistance. 

46,096. FlrOm what you say in your note, I thought your idea was that 
Government should take this up P-I should like to see Government do so, 
but not necessarily as a Government monopoly. 

46,097. You would have the oil industry in this country developed as a 
State industryP-Not necessarily, but at the present time it is in such a 
chaotic condition that somebody ought to make a move, and I suggest it 
should be Government. 

46,098. I understand you are in favour of raising the standard of admission 
to this collegeP-Yes. 

46,099, From matriculation to intermediateP-Yes. 
46,100. That would, oil course, shorten the course by one yearP-Yes. 
46,101. Do you think that would be attractive?-I am looking rather at 

the defects of the present arrangement, When students enter an agricul
t.ural college, the instruction in which should be essentially of a technical 
and professional nature, they ought not to spend too much time doing 
elementary work; that should M'-done before they enter. 

46,102. Do you approve of the principle followed in admitting students, 
the statutory definition of agriculturistsP-I think that definition is rather 
empirical. 

46,103. Do you think an institution like this should adhere to that sort of 
statutory definition of agriculturists? Should it not open its doors to anyone 
who knocks?-An agricultural college having as its object the training of 
men destined to improve agriculture should admit anyone who sincerely 
wishes to take up the profession of agriculture, whether he comes under an 
empirical definition of what is an agriculturist or not. 

46,104. -When a student presents himself for admission, you might make 
inquiries as to whet~er he has any l~nd ,or not and ,,!,hether !'-e intends to 
become an agriculturIst or not; that IS dIfferent j but If you bmd yourselves 
to follow a statutory definition I think you jeopardise the expansion of agri
cultural educationP-You probably do. 

46105. Mr. Oalvert: Would you impose no limitations at all in that 
resp~ctP Would you have no l~mitations based on caste prejudices and th.e 
sentiments of the peopleP-It IS very h~d for a ma~ who ,,!,ants an agTl
cultural education to be debarred from It because he 18 classified as a non
agriculturist. 

46,106. How do you think you could train a Jain to kill insect pestsP
I do not know. 
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46,107. If a Brahmin objects to drawing blood from a cow, how can you 
persuade him to inoculate it against disease?-Education or training' will 
perhaps solve the difficulty. 

46,108. On this question of a possible oil industry, what do you think 
would be the best way of getting over the difficulty of a suitable containerP
The Tata oil mills seem to favour barrels as being much better than kerosene 
ti~ , 

46,109. Are they made of Indian woodr-No, of metal. 
46,110. The Tata mills are not far from the sea; practically on the coast. 

Metal b&aTels would be a difficulty in the Punjab, a thousand miles frol!l 
the seaP-Yes. 

46,111. Is there any evidenoe of a difference in the nutritive value of 
foods gro~ on different soils in the Punjab?-I am at present carrying on 
some work in conjunction with Colonel McCarrison, of the Pasteur Institute 
at Cnonoor, in which I am determining the mineral contents of different 
wheats grown on different types of irrigated land, Colonel McCarrison is 
determining the vitamin values of the same wheats, and the results of the 
experiments he has so far done are inconclusive, and he proposes to !repeat 
them. I cannot, therefore, give a definite answer to your question at the 
moment. 

46,112. For a man who intends to farm or become a manager of a. large 
estate (as distinct from those who wish to become teachers of agriculture or 
Government servants), do you think the amount of chemistry taught in this 
college is exoessiveP-That is, the chemistry which a man takes up to his 
F.Sc. No, I do not. I think every man who is going to occupy the position 
of farm manager or something corresponding to it ought to, have at least 
the chemical knowledge necessary for the F.Sc. standard, and it would be 
better if he could have considerably more. 

46,113. MT. Kamat: Referring to the Jains, are you aware there are 
a good many medical graduates amongst the Jains who do all sorts of 
ilissection work on man or an~mals when necessaryP-I was not aware 
of that. 

46,114. In other parts of the country there are; you may take that from 
me. Are you also aware that, in the Veterinary Service, there are Brahmins 
who inoculate animals with serum and who do all kinds of veterinary work P 
-I have not been brought intimately into contact with that, but I know 
there are Brahmins in my own section who do every type of work I require 
in connection with my present work on animal nutrition, without any 
demur whatever. 

I am very glad to hear it. It shows that if, the classification of, agri
culturists and non-agriculturists in the' Province is based, on such ideas, 
the official mind in this Province is really in need of better study of Indian 
castes and susceptibilities. 

46,115. Speaking of the oil industry, you say you spent a month investi
gating this problem from one end of the country to the otherP-Yes. 

46,116. Do you think for a problem of this sort one month's investigation 
is enoughP-No, and I do not think one year would really be sufficient to 
get an adequate all round knowledge of the oil industry. 

46,117. Are you aware that in a problem of this kind, if a private firm 
were thinking of starting a oompa.ny with a' capital of, 50 lakhs (your 
scheme), one aspect of such a scheme, such, for example, as that of 
machinery, would alone take them six months to investigate P-This scheme 
of mine is that of a man who has spent twenty years in the oil industry, 
Rnd a practical application of th""t, scheme would require attention to the 
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types of machinery used, which would take some months. The same ~mark 
applies to other aspllCts of the scheme. 

46,118. So, you are not prepared to father that scheme P-I am prepared 
to state that that scheme should be given exhaustive study by Government. 

46,119. Although,you recommend that the scheme should be taken up by 
.Government, you however ·suggest that the success of the scheme would be 
dependent on one or two important factors, the first being that some sort 
of legislation would be necessary, either by the Government of India or the 
Local Government, in the matter of the regulation of the purity of food
stuffs, Is that a condition precedent to this scheme ?-It would considerably 
assist any scheme for the development of the oil industry if pure food laws 
could be enacted to prevent adulteration and if attention could also be 
given to the question of excise. 

46,120. Your second condition, likewise, would be such a revision of the 
import duties as would give protection to the industry?-Apparently that 
is so. 

46,121. In other words, without protection even this scheme, if taken up 
by the Local or Central Governments, would not succeed ?-I would not 
say definitely that it would or would not, but in Madras I was given 
statistics of imports of foreign-produced vegetable ghi and the Dames of 
particular firms who imported that ghi, and I was told that those firms 
are considerably increasing the sphere of their activities in those imports 
and that they would reduce their prices in any competition they met with. 

46,122. Was that told you by Messrs, Ralli Bros. ?-No, it was Dot told 
me by any of the individual importers that I have mentioned. 

46,123. When you visited the Bombay Presidency did you come across any 
oil mills which were, to all appearances, a paying concern P-The largest 
and best oil mills I visited were the new ones at Wadala. They are 
extremely pucca mills with very good German machinery, but the situation 
of those mills today is that they are over-capitalised and have insufficient 
capital available for working expenses. The whole of the capital available 
was utilised in constructing the mills, and at the time of my visit they 
were in process of liquidation. 

46,124. Was that due to the 'fact that they had no protection from a 
tariff point of view, or was it because they had made a bad start?-The 
reason appears to be due to the fact that insufficient capital was available 
for working expenses after the mills were created. 

46,125. Did you visit any smaller mills in the Bombay Presidency which, 
to all appearances, were paying, having functioned for a very long timeP
I did, and also in the United Provinces and Madras. Most of those mills 

.are tndian-run, and·1 think I have adequately described· them in my book, 
and also given the reasons why they do pay. 

46,126. That brings me to this question: if they were put on a more 
satisfactory basis so far as cleanliness and other matters which you mention 
were concerned, do you think they would not pay P-I think they would 
probably then pay far better. 

46,121. Then there is a category of oil mills, worked perhaps on a smaller 
scale than the Tata or the Wadala mills, which are paying and which might 
be .made more paying without protection P-Possibly. 

46,128. Well then, is protection necessary only in the case of the bigger 
mills, or in the case of the smaller mills as well P-I think it is necessary 
to a certain degree for both. 

46,129. But you say the smaller mills are paying without protection P
• Yes they do, and I have tried to make it clear that they pay because of 
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the relatively small amount of capital involved and their facilities for 
disposing of· their produce in the local markets, and ~hi~ in spite of waste, 
dirty conditions and gross inefficiency in the large maJorIty of cases. 

46,130. If the smaller mills are to your knowledge paying, either in 
Bombay or in Madras, does not that suggest to you and to your department 
that the real problem which the Punjab (or any Local Government) has to 
tackle is in the :first the question to take up the smaller industry, rather 
than the bigger industry plus protection ?-You mean, the development of 
the oil industry on a smaller scale? 

46,131. Yes, with small mills dotted all over the Province. You say small 
mills do not require protection and can be run at a profit ?-I should make 
by meaning clearer, the small mills to which I refer are mostly using 
very antiquated types of machinery and their management is characterised 
by the waste and inefficiency mentioned, and they pay because in the 
present state of the oil industry they cannot help paying as they do not 
meet with any serious competition. I now distinguish between a small 
mill using very up to date machinery, erected at a cost of some Rs.40,OOO 
such as that at Vizianagram in Madras and the type of mill represented 
by the Tata Mills which cost some 86 lakhs of rupees. I am advocating the 
cause of the "moderately" large mill which would eliminate waste and 
observe efficiency ill support of the thesis outlined in my report. While 
the small delhi type of mill does not at the moment experience any l:ffects 
from the importation of foreign produced vegetable ghi, it must be em
phasised that these imports are increasing yearly, and in advocating the 
cause of the moderately large type of modern mill, I wish to draw attention 
to the danger of increased imports of foreign ghi and in that connection 
advocate a careful examination of the , proposal for protection in the early 
stages of a reorganisation of the oil industry. 

46,132. There is one in Berar which I think is paying, and another in 
Bijapur in the Bombay Presidency, showing that, given the right conditions, 
the smaller mill can pay and that the line of progress is to tackle the small 
I!lills first: do you agree ?-I see what you have in mind but in talking of 
small mills I wish to rule out the l!IIlall deshi type using antiquated 
machinery, and to develop the larger type of modern mill, and it is with 
regard to such development that I suggest an examination of protection. 

46,133. Now, with regard to the system of Federal organisation in the 
United States of America, it has been proposed to this Commiss10n that 
there should be an All-India Central Board of Agriculture with committees 
for different crops, and that this should be the co-ordinating agency. Have 
you heard of that scheme ?-I have heard rumours of it. 

46,134. There is no definite name which has been attached to it 
or I would have called it by that name; but it has been suggested to us 
by Government. Under that scheme committees are to be set up on the 
lines of the Indian Central Cotton Committee. There would be a committee, 
for example, for sugarcane research, another committee for wheat, and so 
on, and these committees would work under a central organisation of which, 
perhaps, the Viceroy would be the patron and the various Ministers 
members. As between this scheme and the federal scheme you have placed 
before us, which do you think will be most suitable as a co-ordinating 
agency?-I think the Federal scheme would be, the' more suitable • but an 
admixture of both might be adjusted in so far that certaIn orga~lsations 
such as the Indian Central Cotton Committee might develop with regard 
to some of the staple crops, but such committees would not be suitable 
t,o deal with many all-India problems such as soil surveys, animal nutrition, 
-etc. Furthermore a Federal system would become a more integral part of 
the agricultural organisation of the country than would a number of 
independent organisations. 
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46,135. If there is to be an admixture of both, I do not see hoW your 
Federal scheme h!\ving various bureaux for innumerable things can be 
worked to its logical conclusion. You say that in the United States they 
have 19 or 20 bureaux, carrying on research in every little problem. How 
does that fit in with your suggestion that there should be these ad hoc 
committees also P":"Take a Bureau of Soils. That would cover many 
activities. You might wish to have, say, a committee on fertilisers which 
would deal with that particular aspect of the soil problem. You would 
want the activities connected with fertiliser companies combined with a 
Central Government Bureau of Soils. 

46,136. You say that, in the United States, the Federal Government has 
numerous exp'erimental stations for research throughout all the 32 States, 
and that officers of the Federal Government are deputed for work in the 
various States with the permission of Congress. If that were to be done 
here do you think that, in view of the present constitution, it would work? 
--I do not think the present financial position of India would permit of 
any such extended scheme as there is in the United States, but I would 
like to see the principle given effect to. 

46,137. P·ro/essor Gangulee: Your suggestion is not to have a multiplicity 
of bureaux but to start a small nucleus from which bureaux may develop? 
-Yes. 

46,138. Mr. Kamat: I was wondering whether the principle would fit in 
wi.th the present constitution. To take a concrete example, take the question 
of rice. You wish the model of the United States to be copied, and you 
would want the Government of India to depute one of their officers say 
to the Bombay Presidency and have two or three centres there for rice 
research, similarly two or three in Madras and in Bihar, for example. That 
is the effect of your suggestion P-In the case of a crop like rice, it would 
depend on whether Provincial Governments had the necessary facilities for 
providing the men themselves. Madras at present has an officer deputed 
for work on rice. 

46,139. You would not send a Government of India man thereP-It might 
not be necessary. 

46,140. That applies to Bombay alsoP-It depends entirely on whether 
Bombay can meet its requirements itself. 

46,141. Generalities always look well on paper, but it is sometimes different 
when you proceed to particularsP-I agree. 

46,142. 1 am trying to find out, in the light of a concrete case, how far 
your principle could be carried out. It boils down to this: you neither 
want the model of the U.S.A. of the Bureaux nor do you suggest that the 
Ilumber of men deputed by Central Government to Provinces should be on 
the same l!OII.!e as there, so that virtua.lly then it oomes to what the 
Government of India is practically doing nowP-1 want to see the principle 
embodied in the United States system applied to India in so far as the 
discrepancies in financial resources' permit, and I do not suggest that the 
number of men deputed should be on the same scale as there for the 
simple reason that such a scale would be impossible, but I do wish to see 
the Central Department develop its resouroes for research, the range of 
its activities, and a system for lending' assistance and guidance ill working 
out all India problems in collaboration with the provinces to an extent 
which it i!1 no wise can be said to do to-day. 

46,143. Where is: the difierenceP The Government of India at present 
halO certain experimental stations and certain Imperial officersP-Yes, but 
they are quite inadequate, and the necessary administrative machinery is 
lacking. 

46,143A. And they can go round the countryP-y:es. 
Dr. P. E. Lander. 
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46,144. On a small scale they are practically doing what you suggest at 
present. What is it you want to see developed ~ Take your own ProvinCe; 
what do ycu want done here under your scheme by the Government of 
India?-An exhaustive examination of research problems would reveal that 
there is room for the establishment of a "Pusa" in the Punjab, and there 
is also room for the establishment of a Federal Institute of Animal and 
Human nutrition in its widest sense, and all Northern India problems 
wonld be engaged upon. The establishment. of these would fall within the 
purview of the system to be set up gradually in the Central organisation, 
and both Provincial and Central Officers should be available in the same 
institution. Our own problems could thus be correlated with similar oneB 
in other provinces so that we can get a connected picture of any particular 
iine of investigation. 

46,145. Taking wheat as your problem, how many officers of the Govern
ment of India would you expect here?-There are very many problems 
which could be worked out on wheat. 

46,146. You want the same (.fficers to go to the United ProvincesP-Not 
necessarily the same ones. 

46,147. For correlation?-You would work in contact with them, but the 
officer who was working in the Punjab on Punjab wheats would not 
necessarily work in the United Provinces also. 

46,148. Jllr. Roberts: Where your object is to train an agriculturist who 
is going back to his own land, would you consider a vernacular course 
sufficient?-It depends to a certain extent on the initial education of the 
Ulan concerned. 

46,149. I am thinking of a man who farms 40 or 50 acres?-l think a 
vernacular education would be more suitable in his· case, because, if you 
gave such a man a degree education and he possessed only 40 or 50 acres, 
his tendency would be to seek employment in another direction. 

46,150. Do you consider the present position here, where all, or practically 
all, your graduates go into Government service, iii a healthy one?-I think 
such an attitude of mind is rather divergent from the raison d) Ure of an 
agricultural college. 

46,161. Do yon think it would be healthier, from the point of view of 
the development of the department (quite apart from the provincial point 
of view) if you were able to make a selection in your appointments, and 
did not have to appoint everybodyP-Yes. I think the general impression 
of the student on taking his degree here is that he has some definite claim 
for a Government appointment. 

46,152. In that way also you lose any possibility of students taking up 
o~her lines of work in agricultnreP-Yes. . 

46,153. You are definitely in favour ·of students coming in at the inter
mediate stAge, I think?-I am, in so far that I would like to _ a greater 
facility in the students in their earlier years to assimilate what is being 
taught. 

46,154. You think Lyallpur could be more profitably developed in the 
direction of advanced studies and post-graduate researchP-I think we should 
1'8Y more attention to advanced studies in the one direction and "ernacular 
instruction in the other. ' . 

46,155. In principle, there is no necessity for having the vernac!llar 
instruction at Lyallpur, is there P-I do not see the necessity for ooncentra
ting the whole of the vernacular instruction in Lyallpur. 

46,156. Have you any experience of the storage of green fodder in silos 
for a long period?-Not for a period longer than two years. 
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46,157. A silo was opened the other day in Renala which was in perfectly 
good condition aftel' five years. Would there be likely to be much deteriora
tion in that period. as a ruleP-One could only answer that definitely after 
un examination of the silage. I have opened pits of my own after two 
years in which the silage was practically as good as it was when pnt in. 
from a nutritive point of view. 

46,158 . .I raise this point in connection with fodder storage in tracts 
liable to famine. Only occasionally are there years when there is excess 
fodder which could be stored in this way, and if it could be stored for 
three or four years, it would be a distinct advantageP-I think it would. 
We should investigate the changes which take place in silage kept for a 
considerably longer period than any we have tried up to the present. 

46,159. 'With regard' to your federal idea of Central Government help, I 
think one of your main points is that Provinces should be able to look for 
guidance in a particular line of research to the Central Government?
Guidance and assistance. 

46,160. You would like such assistance on your own special subject of 
animal nutritionP-Yes, 

46,161. Sir Oa71'!1a Bam: During your visit to Amorica, did you ~tudy 
the question of dry farming?-No. 

46,162. That would be p'lrticularly applicable to some districts of the 
Punjab?-It would. 

46,163, I gather; the chi6f thing they have tried to produce is new kind!> 
of seed. You have nut ~arried out any iI\vestigations in that respectP-No. 

46,164. Did you study in America, their system of distribution of water? 
-No. My studies were confined to scientific work on animal nutrition and 
to administration. 

46,165. Have you visited Spain?-No. 
46,166. They have a special system of water-distribution there?-I am 

not acquainted with it. 
41:1,167. With regard to the expansion of the oil industry, you have firs!; 

of all to find channels for the utilisation of the oil. Have you thought of 
thickening the oil to such au extent as to make it 8uitable for use as axle
grease on railways?-A large quantity is used by the railwa.vs at the present 
time for lubricating purposes. 

46,168. But not fOl' axle-grease?-I do not think so. It would have to> 
be partially solidified for that. 

46,169. Yon have not made any investigations of that kind?-No. 
46,170. You haye no knowledge of what the hydrogenation of oils oosts. 

antl to what thickness you can bring thomP-They can be brought to the
('onltistency of a hard fat. 

46,171. I had investigations made by the University, and they told ma
they could be made alii hard as a brickP-They can be made extremely hard~ 
bat the degree of hardness depellds on the temperature, of course. 

46,172. Do you know we import certain hydrogenated oils for the
lubrication of machinery, such as ginning machineryP-I am not acquainted' 
with that. . 

46,173. The first industry which ought to be looked to for the expansion 
of a demand for oil is the paint industryP-It user. aD enormous quantity. 
of linseed oil, yes. 

46,174. Hal'e you fonnd that proximity to ka·nl;a.r in soils has a deleteriou~ 
eft'ert on the crops? How far does that injury go? Whnt happens if the-
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k(J.'T,kar is within a foot or two?--One has had experience of different types 
of kutlkar in Lyallpur and other districts. 

46,175. In Lyallpur, there is no kankar worth speaking of. In the
Amritsar district, howe'l"er. it is within a foot of the surface?-I ha'l"e nol;. 
"tudied it there. 

40,176. Ha"e you made any investigations into the use of sulphate of' 
lime, of which enormous quantities are available at the foot of the hill~?
We have been using sulphate of lime for the past ten years to reclaim bara 
soil. Considerable improvement has been effected in such soil, but, as I 
have already said, it. is E'xtremely difficult to say whether it is an economic
Pl'oposition. 

46,171. They are using it in Bombay and buying it at Re.1/- a maund, 
whereas we can get it here for 2 or II annas?-I hll'l"6 recently hlld c"m
munications from a chemical firm in Calcutta advocating the use of caldum. 
chloride for kallar soils. 

46,118. Are you aware that artificial ghi is used not for eating but for 
adulteration? One-third of it is mixed with two-thirds of pure ghi. Would 
you support the idea of legislation to prevent such adulteration?-I should. 
support legislation to discriminate between pure and adulterated ghi. 

46,119. Artificial ghi ie mostly imported for purposes of adulteratioll?-' 
ThaG is quite possible. 

46,180. Ha'l"e you made any further investigations in regard to jute in 
this college? We can grow jute here; some was grown in my village some
time ago, but we did not know the system of retting?-I have done nothing: 
at all on jute. 

40,181. Sir Thomas Middleton: You describe as entirely inadequate the 
prcn'ision made for the study of animal husbandry at Bangalol'e. Can you' 
Ray offhand' how many first-rate nutrition laboratories there are in the· 
United St.ates, or, if noc, .can you tell us how many you visited?-I visited, 
Borne half dozen. 

46,182. Can you give us some indication of the size of anyone of 1.nem, 
and tell us how many workers were employed there? Take anyone yoU' 
like?-One which is very prominently in my mind is the Pennsylvania 
stution. I should have tc; look up the data to give you the number of 
workers employed, Lut it is considerable. 

46,183. At any l'ate there would be more than five, the number employed" 
at Bangalore ?-There are many more, and a point I would like to emphasia& 
with reference to your question is that whereas the Imperial Department, 
of Animal Nutrition at Bangalore has the Head of the Department, one· 
Senior Assistant and threa Junior Assistants, it is usual to find in 
corresponding Institutions in the States from a half a dozen onwards, senior 
specialists not counting the routine workers. 

46,184. On what scale are the laboratories?-There is a very large
laboratory. It is probably the best laboratory of its kind in the world, and 
is the home of the classical experiments of Armsby. It draws visitors from 
an over the world. 

46,185. Do you lrnow whl\L its l·esources are in money?-NQ. 
46,186. Does the lahoratory occupy as much space as Lyallpur colleges?

The animal nutrition laboratories are quite distinct from the chemicar 
Laboratories ·of the Agricultural Station, and perhaps do not occupy aB

much actual ground space as the whole chemical laboratories here, which 
are all on one fioor. Both these laboratol'ies and those of the Agricultural 
Station are nttached to the University of Pennsylvania in the bame
"campus." It is not easy to effect comparisons, becabse take again 
McCollum's Nutrition Laboratories at the Johns Hopkins University~ 
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Baltimore; these are extensive with several floors, and a number of highly 
skilled experts solely engaged on very special lines of work, to which -<:hey 
devote their entire time, and are in intimate association wHh the University. 

46,187. How is it off for experimental animalsP-They have their own 
herds. When I visited the nutrition laboratories at WashingtoIl and Boston, 
I was particularly impressed by the filet that the workers there had their own 
independent herds of animals and their CIVIl litalfs to deal with them, tlO that 
they were quite independent of outside influences. 

46,188. Can you give us any indication of the number of animals they had 
to draw on for their experimental workP-I cannot give you the exact 
numt,ers, but I should say fifty or a hundred. They had anything Lhey 
walited, as a matter of fact. 

46,189. On page 748 of your note, you say greater facilities should be 
afforded zamindars for seeing demonstration farms. Could you expand 
tbat idea a littleP-What I had in mind when I wrote that was that it is 
IIOt sufficient to tell the zamindar of the results you have obtained on an 
experimental farm; it is necessary to have demonstration farms where the 
conditions are very similar to those met with on the zamindar's own land. 
If he can see t.he results which have been obtained by utilising, say, a par
ticular fertiliser or a particular improved implement on what is essentially 
a demonstration farm as distinct from an experimental farm, he will be 
much more inclined to adopt the methods shown him. 

46,190. Had you in mind the possibility of increasing the number of 
short courses for the sons of zamindars P-I think zamindars' sons who are 
definitely going back to their land ought to be given facilities for something 
in the nature of vernacular instruction. 

46.191. You say alio that middle vernu(:ular schools should be in doser 
centact with Gov~rnmentdemonstration fanns?-Yes. 

46,192. How can those farms be of greater use to the schoois than they 
are at present?-As I have said, I deprccate the schools having farms 
actually attached to t.hem. They should have gardens, and the agricultural 
instruction given in them should be rathel· of the agricultural bias type; 
but the studE'llts should be given facilities to visit demonstration farms. 

46,193. On page 750, referring to the improvement of water-logged soils, 
YOll say: .. The improvement of waterlogged and kallar soils is now relegated 
to the province of engineel'jng, and may be sUIllmed up by saying: 'Drain 
tho waterlogged soil; open up, flood and drain the kaZlar soils'." What 
happens to tho salt which. is washed down in reclaiming kallar soils?-Unless 
you can drain the land adequately, the salt is not as a rule washed clown 
to a sufficient depth Ellltirely to get rid .,f it. 

46,194. It comes up againP-Yes. 
46,195. If you go on repeating the process, what will happen P-Assuming 

you cannot drain the land, the application of water and its capillary rise to 
the surface will go on in a continuous cycle. 

46,196. The final result may be that the land will become so salt as to be 
valuelessP-That is quite possible. 

46,197. Is the percentage of soda in your Punjab soils generally highP 
Have you looked into that questionP-It is fairly high in kallar soils, but 
in normal soil it is not particularly high. 

46,198. In what fonn is the soda usually present in the soilP-Chlorides, 
sulphates and carbonates. 

46,199. Is there much sodium silicate in the Punjab soilsP-In the form 
of sodium silicate itself P 

46,200. I .wns thinking of double silicatesP-Not an excessive quantity. I 
have not apphed myself to the study of the silicates in soils. 
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46,201. Baa the allu'Vium mainly resulted from orthoclase felspars, or 
have you soda felspars in the rocks from which your alluvium has been 
derived ?-I have not 9tudied the subject. 

46,202. You make a strong plea for the feeding of more oil-cakes in India, 
but the difficulty in India seems to be not the supply of feeding materials 
but the lack of money with which to purchase themP-Undoubtedly, but 
enhanced purchasing power would l,leceBsitate an increased supply. 

46,203. Assuming anything were done to discourage the exportation of 
oilseeds, would not that react on the price of them and reduce the money 
in the hands of the growers of such crops as groundnutsP-You would 
('ertainly have an economic cycle which would have to be investigated to 
find out whether the diminution of export would tend to reduce the area of 
land under such seeds. Provided you could get sufficient demand for the 
products in India, I see no reason why the area should be reduced. 

46,204. But seeing the demand does not suffice for the existing products 
used as cattle foods (several other cattle foods are relatively cheaper here 
than oil cakes) what prospect is there of a sufficient amount of the oil 'cakes 
not exported being consumed within the countryP-That depends on whether 
the vast numbers of cattle in the Province could be better fed. They are 
underfed to a large extent at present. 

46,205. You say that only by continual and strenuous development of 
education and propaganda can we bring about the better feeding of animals. 
Should you not add: "and by proving that feeding pays" P-Yes, that also 
requires to be demonstrated. 

46,206. You advocate that fertilisers should be sold under standards laid 
down by the Central Government; do you think there is any considerable
danger from the adulteration of fertilisers at the present time ?-I am not 
in a position to say to what extent they are adulterated, but I think we
ought to have definite standards according to which all fertilisers should 
be bought and sold. 

4#1,207. We are dealing at present, in India, mainly with two fertilisers: 
uitrate of soda and sulphate of ammonia; and they are not subject to
adulteration ~-No. 

46,208. They are usually pureP-Yes. 
46,209. If you lay down a standard, you must also enforce control, and 

that means supplying staff. Would the staff required for control not be· 
better engaged in educational work and propaganda in order to develop the
use of such fertilisers P-Probably a better method would be to regulate the
price of fertilisers sold according to the standards to which they conform. 

46,210. With referenoe to page 751, in reply to the Ohairman, you have· 
alluded to the very rapid loss of nitrate that occurs in this district although 
the rainfall is low; if the nitrates are not, washed out, how' does one account 
for their disappearance? Do you suppose that they are reduced?-It appears 
to be due to some denitrifying activity of organisms' in the soil. 

46,211. And that may take place quite rapidly under the low rainfall con
ditions that you have in the PunjabP-It certainly does take place very 
rapidly under the conditions that we have here. 

46,212. It has been assumed that a considerable amount of waterlogging 
and high rain,fall are necessary before such denitrification can take place?~ 
I am not prepared to say to what extent a high rainfall would accelerate or 
retard that denitrification. 

46,213. You say that mineral oils are imported into India for the purposes. 
of food adulteration; surely this business is not carried on to any large
extent?-Yes. 

46,214. Mineral oils are absolutely valueless as foodP-Yes. 
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46,215. Adulteration by a mineral oil is a much worse thing from the 
consumer's point of view than substitution of some vegetable oilP-Much. 

~6,216. Did you get evidence of such adulteration in your enquiryP-I got 
eVIdence of that, and I have given an illustration in which coconut oil, 
having been imported from Cochin and Madras, was sold in Calcutta at a 
lower rate than its market value in Cochin itself, owing to the adulteration 
with a cheaper mineral oil. 

46,217. Would there be any chemical difficulty in detecting such adultera
tion P-None whatever. 

46,218. So that it does look as if this particular trade requires regulation 
and controlP-That is what I had more particularly in mind: the adultera
tion of a vegetable by a mineral oil. 

46,219. With reference to the question which was raised by Sir James 
MacKenna, see page 755 of your precis. This Indian oil mill manager argued 
for the free importation of raw material into India. Did you find out what 
he was thinking of? Did he want to get palm kernels "imported P-This was 
the predecessor of the present manager, so that I did not actually see him. 
This remark was quoted from a note given me by the present manager. 

46,220. Do you know whether these managers wished to import palm 
kernels for the manufacture of margarine P-I think they would be rather 
averse to any such importation; there is any amount of copra from which 
oil may be extracted. 

46,221. The Chairman: Would you find out what he did mean and let us 
knowP-1 will. 

46,222. Sir 7'homas Middleton: It would appear from the statement that 
there might be some oil seed of special value in the preparation of margarine 
which they are not able to use because of the import duty. On page 755, 
referring to general education, you say: "Generally speaking, I consider 
that rural education must follow and not precede a general amelioration of 
t.he lot of the agriculturist." Most educationists have reversed the order 
and have said that until you get better general education you will not have 
general amelioration taking place. I should like to get your views on thatP 
-What I had in mind was that you must get amelioration of the lot of the 
agriculturist, generally speaking, otherwise the effect of his education will 
be to take him away from the land. I am speaking purely with regard to 
.education and its effects on the likelihood of the recipients returning to the 
land. 

46,223. You are pursuing the argument that is set out in the previous 
paragraph P-Yes. 

46,224. That argument, as I read it, is this, that in the interests of 
lIgriculture the educational policy should concentrate _ more on vernacular 
-educationP-Quite so. 

46,225. Both literary and technicalP-Yes. 
46,226. A larger percentage of the funds available sho~ld be devoted to 

this type of education; that is what you have been argumg?-Yes, rather 
-than to a type of education, which tends to withdrawal from the land. 

46,227. There is some evidence that the powers, of digestion of Indian 
cattle are greater than 'those of European and American breeds; have you 
,got evidence of thatP-I have not sufficient definite evidence to support that 
at present. 

46,228. Have you any definite evidence which wou.ld warrant you in con
.eluding that the maintenance requirements of In~lan cattle may be sub
stantially less than those of European and AmerIcan br~sP-:-F~om the 
:figures which I have got at present there appears to be an mdlcatIon of a 
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somewhat lower figure, though certain figures which I have obtained are 
definitely up to the figures given by American workers. For example, I 
have recently investigated a maintenance ration' for hay, and the figure 
obtained is practically ideutical with a corresponding figure obtained by 
Armsby in America. But I have not sufficient data yet to draw any.definite 
~onclusions. 

46,229. Bir Ganga Ram: Have you ever visited Cawnpore?-I have. 
46,230. Have you seen Doctor Fowler's laboratoryP-Doctor Fowler was 

not working there at the time of my visit. 
46,231. In his evidence before us, he said that in 24 hours you could con

. vert all the rank grass that is growing on the canal banks into organic 
manure?-By bacterial action? 

46,232. I do not know what action he meant; but are you aware of that? 
-I was not aware that you could get it converted so rapidly. 

46,233. Have you had any investigations of that kindP-We have not had 
any yet. 

46,234. Have you any investigations at all on fertilisers?-:We have no 
investigations at all going on at present on fertilisers as far as I can tell 
you. I am referring to investigatwns on fertilisers of the type which you 
have just mentioned; I am not referring to general investigations on 
fertilisers. 

46,235. What is the name of the tree which is grown in Australia. and 
America which they consider absorbs chloride of sodium from the soil?-I 
know perfectly well to what you are referring, but I cannot give you the 
name at the moment. 

46,236. Have you thought of making any investigations on lana which is 
grown in the Jhelum districtP-I' have noticed that lana grows very pro
lifically on alkali soils. 

46,237. Does it have a good effect on the soil?-I cannot give you data to 
support that. It lives on the kaZlar soil a.nd it takes a, considerable amount 
of salt from it; one might therefore conclude that prolonged growth of that 
plant would have a beneficial effect on the soil. ' 

46,238. And it V' food for ~amels?-The camel does eat it. 
46,239. Sir Henry Lawrence : What is the other name for the .lana?-I 

cannot tell you the botanical name. 
46,240. Sir Ganga Ram: Do you think the digestion of animals is affected 

by want of salt P-Undoubtedly; if an animal is deprived of salt it will affect 
not only its digestion but its whole condition. 

46,241. In other countries salt is considered necessary for the cattle, is it 
not?-Absolutely necessary. 

(The witness withdrew.) 

SARDAR' SAMPURAN SINGH, Barrister-at-Law, Honorary 
Secretary, Lyallpur Central Co-operative Bank, Ltd., Lyallpur. 

Replies to the Questionnaire. 
QUESTION 2.-AGRICULTURAL EDl70ATION.-(i) No. 
(ii) Yes, all over the Province. 
(iii) Yes, provided a sufficient number of good teachers can be had from 

the agricultural classes. 
(iv) Yes. ' 
(v) The main incentives* which induce lads to study agricult'Ure are:-

1. A career as an agriculturist. 
2. The idea of service. 

* S-ee-a-'-ls-o-re-p-"lC-ie-s-to-Questions 46,280-21. 
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(vi) Yes. 
(x) By ma~ing ag~iculture .pay more, either by introducing more paying 

crops, or by increasing the Yleld of old crops by better farming. 
(xii) Adult education in rural tracts can be popularised by:-

1. Opening night schools. 
2. Propaganda.. 

QUESTION 4.-ADMDiISTRATION:-(C) (i), (ii), (iii), (iv) , (v), (vi). They have 
done great. service to agriculture, but still they require great improvement 
and extenslOn. It may be suggested, that if canal banks are metalled 
and opened to the public traffic, we can have a large number of usefui 
roads at very little expens.e. One has to remember that a great deal of 
money is spent on the canal banks, as they are at present. In the same 
way, canal telegraphs can be opened to the public. There should be a 
veterinary hospital for' every group of four or five villages, and a post 
office in every village. In villages where post offices do not pay their 
way, co-operative societies should be allowed to make up the deficiency, 
lmd, on their giving security for such deficit, the Postal Department should 
make no objection in giving post offices to such villages. 

QUESTION 5.-FINANOE.-(a) We should try to open as many co-operative 
credit societies as we can, and strong central clKlperative Banks in every 
tllhsiZ j of course we can have clKlperative mortgage banks for long term 
loans. 

(b) The Government system of taccavi will not be popular, unless the 
disbursement of this fund is taken out of the hands of executive officers. 
[t will certainly be taken fuli advantage of if the work of its distribution 
is entrusted to the Co-operative Department. The corruption of the petty 
civil officials is more or less responsible for the people not making full use 
of taccavi. 

QUESTION 6.-AGRIOULTURAL INDEBTEDNESS.-(b) The Usurious Loans Act 
is a dead letter j it exists only on the Statute Book; it must be enforced .. 

(c) Cultivators should not be allowed to mortgage or sell their lands 
when their holdings become less than eight acres of well irrigated land, 
12 acres in the case of canal irrigated land, and 25 Icres in the case 
of barani land. 

QUESTION 7.-FRAGMENTATION OF HOLDINGs.-(a) There should be some 
legislation . that a holding should not be sub-divided, after it has already 
been reduced to eight acres in the case of well-irrigated, 12 acres in the 
case of canal-irrigated, and 25 acres in the case of barani lands. 

(b) The chief obstacles in the way of consolidation of small holdings are:-
1. Local jealousies of the people. 
2. Sentimental attachment to the old paternal holdings. 
8. Different qualities of land in the same village. 
4. Absence of the spirit of co-operation amongst the people. 

. These obstacles can be removed by propaganda work, as it is being 
carried 011 at present in the central districts of the Punjab; but it is a 
slow process, and I think that the introduction of some legislation to 
compel the people to consolidate their holdings will be very useful. 
, (c) As ·already suggested in answer to parts (a) ~nd (b) of this question, 
1 consider that legislation is necessary to deal wlth such cases. It may 
here as well 'be pointed out that some legislation may be introduced to 
allow widows to retain some portion of their late husbands' property 
till their death, even if they marry again; this will remove. a great obstacle 
in the way of their second marriage, and moreover will ~nve the late 
husbands' relatives from much litigation. BesHes, this will remove so 
much immorality from the villages. 
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QuBSTION 8.-IRBIGATION.-{i), (iii). Irrigation by canals and wells should 
be made complementary to each other. In districts' where subsoil :water 
is deteriorating the soil, the supply of canal water should be stopped. The 
tube well system should be started either by co-operation or Government 
patronage, and it should be 80 arranged that thezamindars should get ,water 
at the same rate lIS in the districts irrigated by canals. 

(b) No. I am not' satisfied with the present system of the distribution 
of canal water.' This encourages corruption amongsj; the officials. 

If the' volumetric system is introduced it will be a great improvement. 
The duties of the Canal and Revenue Departments to a great 'extent 
overlap; the machinery should be simplified and the revenue work should 
be given into the hands of one department. ' 

QUESTION 15.-VBTBRINARy.-(a) The Civil Veterinary Department should 
not be under the Director of Agriculture. It requires a lot 'of extension, 
and under the present circumstances it is reduced to a secondwry' positiou, 
and does not receive the attention it deserves. ' 

(b) (i) Yes. 
(ii) No. 
(iii) No, 
(c) (i) No. They Can be more popular 1£ the Veterinary Assistants are 

always taken from amongst the agricultural classes. Admission to' the 
Veterinary College at Lahore is gained by recommendations or thro~gh 
influence- The poor zamindar finds the door shut for him unless he'happens 
to have, some in,fluential friend. There should be a rule that nQ ilOIl
agriculturist should be taken into this ,service. The number of dispensari~s 
should be increased; each group of foUl" or five villages should have a hospital. 

(ii) No. As a matter of fact; they cannot be very useful. The system of 
touring dispensaries $hould be stopped. 

(d) The chief obstacle met with, ill dealing with the contagious diseases, 
is the insufficiency of staff; I do advocate legislation to deal with notification, 
segregation, &c. 

QUESTION 17.-AGRICULTUR,u. INDURTRIBS.-(d) Yes. 
QuBST'ION 18.-A.GlLICUL'l'UBAL LABOult.-(a) (i) In such areas, labour can 

be attracted by prepaganda, and by providing Lhem with facilities to travel 
at cheaper Tates. Naturally, at 'such places wages will be higher than at 
the places where laboul' is in abUt.dance. , 

(ii) So far as my knowledge goes, I, cannot think of any healthy place to 
which a Punjabi peasant would not run if he finds land to cultivate. So it 
requires only a little organisation to taka 'agricultural labourers to such 
uncultivated land!, 'merely for the asking. I deal only with the permanen,t 
migration of the agricultural popUlation. ' 

QUBSTION 2O.;....MARXBTING._(C) Co-operative "ommisslon shops should be 
opened and their position should be made strong by providing facilities to 
enable them to deal directly with the buyers in Europe. The middleman 
adulterates the agricultua-al products causing deterioration in their quality, 
and thus bringing the Indiau qualities down in the estimation of foreign 
,buyers. In the same way, co-operative ginning factories should be opened 
and Indian-American ootton should go out of the country without any 
adulteration. For such adulteration I blame the ginners, and the impOirt 
and export firms who sometimes encourage the same. 

(d) Yes. 
QUESTION 22.-CcH>PI!RATION.-(a) (i) The Government should increase its 

staff, to do more propaganda. work and to guide the village communities. 
(ii) They should employ men of higher education, who should, through 

books and 'experience, be in touch with the co-opern.tive systems of the 
variOUB countries of Europe. 

(b) (i) Their network should be extended as much as possible. 
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(ii) They have not been, so far, very successful in the Punjab, the reason 
.being that they were started just about the end of the great War, and ever 
since prices have been falling. This brought a certain amount of demoralisa
tion amongst the workers. There is no reason why they should not succeed, 
if properly organised. AB a matter of fact, they can do more good to the 
zamindars than any other kind of societies, in the way of importing bullocks, 
seed, agricultU/l"al implements, and housello1d necessities. 

(iii) Societies in the form of co-operative commission shops are constituted 
.for the sale of produce in practically all the markets of Lyallpur district, 
and they are being opened in other districts of the Province as well. They 
.are fairly successful but they cannot be really useful unless business con
nections are established direct with the different business centres in Europe. 
These shops have to work according to the local customs and the usages of 
the respective markets in which they are conducted. In a sense, they 
~annot altogether be independent of urban people, who more or less control 
these markets, and establish such usages, which are favourable to them, and 
prejudicial to the rural classes. 

(v) So far, no society of this kind has been organised in this part of the 
-country but indeed they will be of very great use and benefit. This com
plements my views expressed in answer to Question 7. 

(vi) These societies are so far absent in these districts, except that sugar
pressing machines are bought and worked on co-operative lines, though these 
societies are not properly organised or registered. It would do a great good 
if the same system were extended to agriculture in the case of tractors, 
water lifting (in the case of lands not commanded by flow irrigation), and 
even to cotto~ ginning, and sugar manufacturing. 

(vii) This kind of society is ahnost a necessity where land has been 
fragmented into small holdings. There being no law of primogeniture in 
this country, thE!! lands are divided and sub-dIvided into small holdings of, 
'SOmetimes, a fraction of an acre. If a zamindar with twelve acres of land has 
four sons, then each of them realises that he is going to get his three acres 
after the death of his father and he shillyshallies for; the greater portion of 
his life, that is, till the death of his father, aud after that he tries to 
-cultivate those three acres, out of which he cannot make his living. If the 
law of primogeniture obtained in this country, then, e~cept the eldest, all 
the other sons would try to stand, on their own lE'gs, and carve out their own 
careers in some other sphere of life. This means so much wastage of the 
energy and time of the people. The ill troduction of joint-farming societie .. 
would bring so much economy both in supervision and labour that a large 
number of young men would be set free to do other productive work. 

(viii) This branch of agriculture requires special attention. So far, very 
little has been done to improve the breeds of cattlo in this Province. We 
have to begin by selection and crcss breeding. No doubt cattle breeding 
societies will be of great use, but in the beginning we should have large 
cattle breeding fa.rms, working under Government experts, and we should 
propagate the results we get there. Dhani bullocks are very good, but the 
-cows do not give sufficient milk. Montgomery cows give plenty of milk, but 
the bullocks from that tract do not make good draught animals. Both cows 
and bullocks from Hissar are good but they require more feeding, and thB 
Hissar bullock especially will not keep in good condition unless fed on grain. 
More or less cattle breeding is a question for experts in the beginning, 
before it can' be handed over to cattle breeding societies in general. 

(c) I am of opinion that legislation should be introduced to compel un
willing minorities to join for the oommon benefit of all, so far as schemes 
for the consolidation of holdings are concerned. 

(d) The societies of which I have personal knowledge have ac~ieved their 
object in the sense that thev have done some good, but not lD the sense 
that they have done all that "they ought to. There still is, and always will 
be, a great scope for progress. 

Sardar SamipUir(bT/, Singh. 
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QUESTION 23.-GBNERAL EDUCATION.-(b) (i) Rural education may improve 
the ability and culture of agriculturists, while retaining their mterest in 
the land, if the schools are taken to their homes, ,'and they are allow~d. to 
keep in touch with agricultural life, while at the same time acquIr~ng 
educa.tion during their spare hours. Abeenoe from their homes, boardmg 
house life and association with the rich classes of the towns, sever the 
boy's conn'ections with rural problems and make him a town-man in practice 
(It life, if not in sentiments. 

(ii) I have no experience of compulsory education but I can say that 
auch education as I have indicated above, even if compulsory, would do a 
great good. 

QUBSTION 24.-A1'TlI.ACTING CAPITAL.-(a) Personally I am of opinion that 
a large number of men of capital and enterprise have taken to agrIculture, 
but 80 far their policy has been in the direction of expansion of their 
holdings, and not of effective agriculture. 

(b) Owners of large areas of agricultural lands, when they get rich, go 
to live in towns, enter into some other profession, and lose touch with real 
agriculture; and naturally become less keen to carry on improvements in 
their lands. The time has come when big landholders are beglnning to 
take interest in their holdings, and I hope the time is not very far when 
8uch zamindars will be pioneers in the coming improvement in the agri
culture of India 

QUBSTION 25.-WELPAR.I!l OP RURAL POPUI!A:TION.-I think some legislation 
should be introduced to compel the rural population to keep farmyard 
manure at a sufficient distance from their homes and the :village sites. 
Special care will have to be' taken to save them from' avaricious petty 
officials through whom such laws will have to be exercised. 

Oral Evidence. 
46,242. The Chairman: Sardar Sampuran Singh, you are a barrister-at

law and honorary secretary of the Lyallpur Central Co-operative Bank, Ltd., 
LyallpurP-Yes. 

46,243. I see, in answer to our Question 2, on page 796, you suggest that 
adult education in rural tracts can be Ropularised by opening night schools 
and by propaganda. Have you had any experience of night schools for 
adultsP--We did start some adult night schools here. 

46,244. Were they a success P-They are just beginning; I hope they will 
be a success. 

46,245. Do you know that the Education Department has in many cases 
taken over that work from the co-operative societiesP-No, I do not know 
that. 

46,~46. Do you make sure that there is a demand for adult education 
before you commence the classesP-There is a great demand. 

46,247. How many persons are attending this particular schooII'-1 have 
not gathered the statistics. 

46,248. You do not knowP-No. 

46,249. On page 796 of your note, in answer to our Question 5, you say 
that the Government system of tacca'lli will not be popular until the dis
bursement of this fund is taken out of the hands of executive officers. 
Is your suggestion that the Co-operative Department should administer 
the whole of the tacca'/li loans P-Yes. 

46,250. How do you suggest the Co-operative Department could make 
tacca'lli loans available to non-members P-It would be done through the 
Inspectors, because they are more popular officers than the executive officers, 
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the TahsilcUvrs and others. The Co-operative Department i6 more in touch 
with the public. 

46,251. But your idea is that non-members could be served through the 
co-operative organ~sation P-Yes. 

46,252. Why do you think executive officers are unpopular in this matter P 
-There is more officialdom among them; they do not mix with the people; 
they have to carry on their executive work, and it costs 60 much for people 
to come to the headquarters of the. district or the tahsiZ to get money; 
there is so much red tapeism about it: the papers have to go through 
t.he patwaris and so on, and all that work means 80 much wastage time 
as well as expense of money-moreover there is so much corruption in the 
lower ranges of the civil department. 

46,253. On page 796,· in answer to our ·Question 6 on agricultural indebted
ness, you say that the Usurious Loans Act is a dead letter; it exists only 
on the Statute book and it must be enforced. Do you suggest that there 
must be some amendment of the existing Act, or how do you propose to 
enforce it P-The judicial officials should be instructed to make more use of 
that Act than they do at present. 

46,254. Have you yourself studied the ActP-Yes, I have seen it. 
46,255. In answer to our Question 15, on page 797 of your note, you say 

that the number of dispensaries should be increased and that each group 
of four or five villages should have a veterinary hospital. Have you studied 
the financial provisions required' for the carrying out of that suggestion P
No, I have not studied the financial aspect of it. 

46,256. It might be very important, might it not, because it might cost 
a great deal of money P-It will. 

46,257. You think it would be worth whileP-ln the beginning, we need 
not have a hospital for every four or five villages. 

46,258. That is the ideal to which you would workP-Yes. 
46,259. On page 797, in answer to our Question 20 (CI, you suggest that 

co-operative commission shops should be opened and that they should be 
put in touch with buyers in EuropeP-Yes, by unions; we should have a 
union of co-operative commi6sion shops of three or four districts, and in 
that way we should have five or six unions in the whole Province which 
could directly deal with buyers in other countries. 

46,260. Who would finance the movement of the wheat and the shipping P
That depends upon the arrangements which are eventually made with firms 
in other countries, or some arrangement could be madel with the European 
firms which have already got their offices in India. 

46,261. Have you thought out that problem in detailP-No. We could 
begin, of course, by selling those things to the European firms in India 
direct, instead of having another middleman between that firm and the 
producer; 

46,262. In answer to Question 22, on page 9, you say they should have 
men of higher education who should, through books and experience, be in 
touch with the co-operative systems of the various countries of Europe. Are 
Jlou not satisfied with the existing serviceP-I think it could be improved. 

By more knowledgeP-Yes, better education, more imagination. 
46,263. Do you think that the co-operative movement is likely to venture 

into the field of retail selling societies in the near futureP-For the members, 
yes. 

46,264. Would you suggest that crodit societies should undertake that 
workP-No, there should be separate societies. 

Sardar SampuTa7l, Singh. 
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42,265. You are not in favour of multiple purpose societies?-No. 
46,266. Sir James MacKewna: What is the capital of the Lyallpur Central 

Bank P-About 22 lakhs. 
46,267. How much have you in deposits from non-members?-About seven 

lakhs. 
46,268. Is that all drawn from residents in the Lyallpur areaP-Mostly. 
46,269. }t'rom what class of people do you get most of your deposit~? From 

Government officials and prominent business men in the town?-No, not 
mainly from business men in the town; more from zamindars. 

46,270. Mainly from rural people?-Yes. Lately we have been getting 
deposits from people in the town as w"l, but not to a considerable extent. 

46,271. Do Government officials deposit their money with you to any great 
extent?-They do. 

46,272. What rate of interest do you giveP-We have lately increased our 
rate of interest owing to some other Central Banks having done so, and 
we are now giving Rs.6.4.0. per oent. for six months. 

46,273. That is very good interest. Do you· feel that the co-operative 
movement is increasing the idea. of trusting money with banks?-Yes. 

46,274. On page 796, you bring the somewhat general charge against the 
Irrigation Department that they do not alloW' traffic to go along the roads 
on the banks of canals, which are amongst the best roads in the country? 
-They do not, because the roads are not metalled, and if they allowed 
general traffic to use them, they could not keep them in good oondition. 
I propose that they: should first be metalled. 

46,275. At present that prohibition is maintained on account of the danger 
to the canal which would otherwise be involvedP-Yes. 

46,276. Pro/e88or Gangulee: Is the number of agriculturist moneylenders 
increasing in this ProvinceP-No. 

46,277. With regard to your commission shop, are you at present dealing 
with any exporters directP-Sometimes. When we want to have any 
transactions with them we do, but there is no permanent connection. 

46,278. Where do you sell your goods? In the.open market here?-Yes. 
46,279. In your legal career have you had occasion to utilise the Usurious 

Loans Act?-Not once, because the Judges-mostly belonging to non-
agricultural classes-do not favour .this Act. 

46,280. In answer to our Question 2, you say that the main incentives 
which induce lads to study agriculture are, first, the career as an agricul
turist and, secondly, the idea of Government service?-Yes. 

46,281. We are always told the idea of Government service predominates? 
-That is true. 

46,282. You put the idea of Government service second; it should be first? 
-Yes. . 

46,283. Mr. OaZ'IIert: You are a Sikh, belonging to a cultivating family? 
-Yes. 

46,284. And you are a honorary worker for co-operationP-Yes. 
46,285. Do you find yourself much interfered with by official control?

No. I am helped by it. 
46,286. How many joint stock banks are there in Lyallpur nowP-Seven 

or eight. 
46,287. In spite of the presence of those seven or eight banks, you have 

no difficulty in getting deposits for your Central BankP-No. 
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46,288. Have you been able to see the better-farming I>ocieties in the 
Lyallpur district? ...... No. 

46,289. We were told yesterday that these co-operative societies were 
no good. Are such complaints sometimes due to personal reasonsP-There 
cannot be two opinions about the co-operative movement having done good 
to the country, so if. anyone says it has not done good that must be due to 
personal reasons. 

46,294. Mr. Kamat: In this Province, I a.m told that as a rule a .man 
is allowed to do agriculture only if his father and grandfather did it?
There is no such rule. 

46,291. Then what are these agricllitural tribes?-I am myself classed as 
an agriculturist, and my experienCe tells me that of the statutory non
agriculturists in this· Province who hold iand, 99 per cent. do not cultivate 
their land or take any real interest in it. When we use the word " agricul~ 
turist" we mean a family or tribe which works on the land with their 
own hands. 

46,292. YOIl say only a man whose father and grandfather did agriculture 
is capable of doing itP-That is not so but others would not take to the 
tilling of land; if they did, we would certainly class them as agriculturists. 

46,293. You are a barrister-at-Iaw yourselfP-Yes. 
46,294. Yet you are devoting yourself to agricultureP-I do not think I 

am doing agricultural work. 
46,295. Though you belong to the lega.l profession, are you not helping 

co-operation 1'-Yes. 
46,296. So, legal gentlemen help these movements and are of some assist

ance to agriculture?-True, but non-agriculturists do not take much interest 
in the movement or in any movement which has anything to do with 
agriculturists. . 

46,297. You mean they take an interest only in co-operationP-They do 
not take much interest in co-operation. I am a lawyer myself, but I take 
an interest in it because I come from a family who are engaged in agricul
ture. 

46,298. And not in your capacity as a lawyerP-No. 
46,299. Mr. Roberti: In the demonstration work of the Agricultural 

Department, would a member of an agricultural tribe have a better chance 
of succeeding than a non-agriculturistP-Yes. 

(The witness withdrew.) 

The Commission then adjourned till Saturday, 12th. March, 1927, at 10 a.m. 

8m'dar 8ampumn Singh. 
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Saturday, March 12th, 1927. 
LYALLPUR. 

PRESENT: 
1he MARQUESS Ol!' LINLITHGOW, D.L. (Chairman.) 

Sir HENRY STAVELEY LAWRENCE, 
K.C.S.I., I.C.S. 

Sir THOHAS MIDDLETON, K.B.E., 
C.B. 

Rai Bahadur Sir GANGA RAH, Kt., 
C.I.E., M.V.O. 

Sir JAHES MACKENNA, Kt., C.I.E., 
I.C.S. 

Mr. H. CALVERT, C.I.E., I.C.S. 
Professor N. GANGULEE. 

Mr. B. S. KAHAT. 

Mr. C. A. BARRON, C.S.I., C.I.E., ·C.V.O., I.C.S.! (Co-opted Members.) 
Mr. W. ROBERTS, B.Sc. j 

Mr. J. A. MADAN, I.c.s.l (Joint Secretaries.) 
Mr. F. W. H. SHITH { 

Mr. W. R. WILSON, I.C.S., Deputy Commissioner, Jhelum. 
Replies to the Questionnaire. 

QUESTION l.-RESEABCH.-(a.) (i) "All research." It is not everyone who 
can go to Pusa or Lyallpur, and. few cultivators even know of the publica.
tions and work of thOBe plaoes. The more intelligent cultiv.ators in Dera or 
Jhelum may have heard of a Pusa wheat, or a LY8illpur cotton, but that is 
about all. It is suggested Ibhat there is room for a little h<.'mely research as 
well, going hand in ·hand with demonstration. The Punjab Government is 
now establishing demonstration farms at the headquarters of distriQts, and 
also in tehsil8. These farms migjht also be used as experimental stations, 
widening the facilities fo1' homely research, i.e., not only enquiring into the 
scientifio value or haphazard growth of the local indigenous system of agri
culture but carrying out, for example, a local soil survey, and endeavouring 
to discover the distinct qualifications locally of soils which, chemically 
analysed, are similM to soils which elsewlhere behave in a different way. 
Given an enterprising and efficient staff in charge of the demOIi'stration farm 
or experimental station, the. farm could not only boom its own wares to a 
conserv.ative audience as farmers are, but the farm could enlist the support 
of inter6lJted and intelligent cultivators in various localities for concurrent 
experiments on the same lines on the cultivator's own modus agri non ita 
magnus, or for independent experiments by individual farmers. The co
operation of the countryside will be more quickly attained that way than if 
the demonst:ration farm simply blows ita own trumpet. One danger is that 
superior soil may be .selected for the farm area. If the proposed farms then 
become not only demonstration plots but experimental stations, the staff nnd 
countryside will jointly benefit, and that will form the very kernel of agri
cultural education. 

I would also suggest the formation of an association of voluntary workers, 
e.g., "the Ohakwal Association fOIl' the Improvement of Agriculture," the 
membership of which should depend on something attempted, something 
done, on the home farm in consultation with the station's work---membership 
to be a badge of honour. 

(a) (ii) and (b).-Veterinary Re8earch.~May I make brief mention of an 
institution in the Jhelum district known as the Sohawa Laboratory on the 
Grank Trunk Road, which lost the valuable services of Major Crosse, 
F.R.C.V.S., Camel Specialist, four years ago? Surra is a deadly disease, a 

62160 2 G 
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kind of sleeping sickness that attacks camels, ponies, and, in a less degree. 
bovines at the end of, the rains. Major Crosse discovered a cure in some 
preparation of tartar emetic, which has been improved as these things get 
improved since his day. The laboratory ·is doing valuable curative work, 
with its brancheS in Montgomery and Karnal which are visited by Major 
Orosse's Assistant. A lot of interesting experiments are being carried out 
with artificially infected ticks (which seems a side issue if a layman may say 
so). But is any serious research being done to discover how the infection is 
transmitted in nature? The trypanosome would seem to deserve the attention 
of another Major O1·osse. 

(c) Experimental stations such as sketched in 1 (a) might. begin observa
tions with a view to establishing a local "Bureau of Soils" or "Buread of 
Soils and Olimates." 

QUESTION 2.-AGRlCULTUBAL EDUOATION. NOTB.-I take agricultural 
education to mean the teaching of agriculture and not the education of agri
culturists, though (xii) and (xiii) seem to refer to the education of agricul
turists. In the two districts, with reference to which !I understand a note of 
my experience is wanted, i.e., Dera and Jhelum, agricultural education can 
safely be said to have been nil. iIn Dera a few acres were acquired to start 
a. school farm; lack of water and lack of interest prevented it being started 
in my time. One or two teachers went to Lyallpur for elementary training. 
I am unaware whether they ever gave anything like class room teaching in 
the schools to which they were posted. In Jhelum there is one trained 
teacher, posted to a school in the plains of the Pind Dadan Khan tehsil, 
which has three acres of land attached to it. But the land is tilled and 
watered by hired. labour, and the boys only play at their allotments, which 
are not visible to the uninstructed eye. There is a. proposal to start another 
school farm, but it cannot be done on the meagre sum allotted by the Educa
tion Department for the purpose. 

With these preliminary remarks:-
(i) No (I do not refer to agricultural colleges). 
(ii) Yes-if rural boys who go to 8chool are to be given any instruction 

in agriculture. 
(iii) Yes-as far as possible. 
(iv) Lyallpur, I believe, attracts good attendances; the solitary one

acre and one-teacher middle school in Jhelum is little more than a toy. 
(v) Most of the boys who go to Lyallpur hope to get Government 

employ in the end. 
(vi) Yes; I suppose so. 
(vii) Please see answer to Question 23, General Education (a) and (b). 
(viii) (a) Nature stu~y should be as welcome as elementary hygiene 

to relieve the crushing monotony of the class rooms, and worth a.fIiliating 
to the boy scout movement. I understand instruction is now being given 
in the Punjab in nature study to teachers, but I have never heard of 
any boys going on excursions in the Jhelum district. 

(b) Playthings compared with the fields at home. I am sure the parent 
despises them, and probably the boys do the SMlle. 

(c) The difficulty is to get the school farm; it is neither easy nor cheap. 
If properly equipped and managed and linked to class room teaching 
with a competent instructor, it should have a future, but I have yet to 
see such a school farm. 

Oontin'ling with (x). If a reference can be made to youths in the middle 
classes in country schools, it might be possible, particularly if there is any 
demonstration farm in the neighbourhood, to get country boys to work at 

lIr. W. R. Wilson. 
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home on the soil belonging to their parents. 00 The Punjab Government 
recently intimated a proposal "to start concentrated demonstration work in 
the interests of agriculture, plllblic hea.lth, (l(H)pera.tion, ca.ttle breeding, 
communications and medical relief" iIII selected a.reas. One of the areas 
is the Chakwal Zail (a congeries of villages) in the Jhelum District. A °note 
is asked for showing "how you propose to give effect to the scheme" of 
concentrated demonstration work. The local education authority suggests 
opening another night school fol' adults and a. branch school. It is proposed 
to set up a demonstrBJtion farm in this area in the nea.r future, but it) so 
happens that the locality possesses a practica.l a.griculturist who ha.s dones. 
good deal himself in the way of demonstration and propaganda in market 
gardening, selected seed, improved instruments, conserving of ma.nure and 
the like. It might be possible in this" intensive" area to get this educated 
agriculturist to lecture on Saturdays in one or more of the miildle schools 
on his pra.ctical experience. If the Education Department could interview 
the parents, and get permission for their sons to cultivate a tiny patch at 
home, e.g., caulillowers (the speciality of the lecturer in question), prizes 
could be given for the best exhibit or produce, and it would not cost "he 
parent much to let his boy sell his produce through some oo-operative com
mission shop. This might be a beginning for boys in learning practical agri
culture and home economics. It might help to evoke a.n interest in the o soil; 
and teach practical handiness to farmers' sons. 

(xii) There are no signs of any Alfred Mansbridge yet. Night schools fol' 
adults in the country are usua.lly frauds. The teaching is undertaken by day 
school teachers, who are only out for extra allowances. Co-operative societies' 
night schools are better and more genuine institutions. The Punja.b has 
recently sta.rted imitating England in trying to set up Rura.l Community 
Councils. Co-operative night schools are a suitable field for Rural Council 
lantern lectures and the like-to be given by some enthusiastic teacher and 
his tcp boys from some communal or sectarian seconda.ry school in the neigh
bourhood, for it is in these r.chools that you get a wa.rmth a.nd vita.lity a.t 
times not to be found in the duller Government schools. 

QuESl'ION 3.-DEHONSl'BATION AND PBOPAGANDA.-(a) In Dera, demonstra.
tion work had hardly begun up to 1924. Some selected seeds had been 
distributed, and Punjab SA whea.t proved popula.r. Government has a big 
estate (Dhundi esta.te) managed by a. tahsildatr, but the cultivation on it 
is very slovenly. American ootton was found not well suited to Indus 
irrigation canals. Experiments made were all ama.teur experiments. Dry 
gram cultivation in recent years has achieved great popularity on sandy 
soils and light loam. Its successful cultiv,ation was demonstrated by the 
farmers themselves, after someone had given them the idea. 

In Jhelum, Meston ploughs are growing in popularity on the light loarns, 
and ploughing matches have been started at the two ca.ttle fairs. There 
is an Agricultural Assistant who endeavours to coach cultivators on his 
tours, but the best piece of work done in the district has been done in 
a simple though efficient fashion by the Chakwal (Hindu) zamindar, to 
whom a reference has been made in 2 (x)-Agricultural Education. This 
man.'has a farm of 200 acres, produces giant cauliflowers which he sells, 
~akIDg 25s. a day out of them in the season, which is a long one, has a. 
Yield of 20 ma.unds an acre from light batra11.i soil (Punja.b SA whea.t), 
conserves all his manure for his garden plots and elsewhere, uses Maston 
ploughs, the rigid harrow, &c., on his broad acres, and his neighbours 
are beginning to imitate him in seed selection and ~is methods. A little 
home leaven like this can leaven the whole lump. 

(b) Please see answers to 2 (a) (i). Now-a.-days Health Weeks have 
become fami~iar things, and a fa.rmers conference-a meeting of the local 
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Farmers' Association for the nucleu!!-{)()uld be held with profit at the 
demonstration farm at some suitable season of the year. I have no such 
experience, buti I feel strongly that the only way to make a farmer change 
his methods at all is to show him, under his own vine a.nd fig tree, as it 
were, that you have a better system than the one he has got. 

PoZi (to return to local affairs) is a cursed thorny weed, which dirties 
fields very badly in. many places in Jhelum. A PoZi week is wanted in a 
suitable S6IISon. ,It is only by village co-opel'&tion that the harm done 
by this weed can be diminished. 

(c) It all depends on the expert whether he be agricultural, veterinary 
or what 'not. An enthusiast will always win disciples. It may be a trite 
thing to say, but until a man can make his personality flow through his 
effort as a producer of services and find in that effort the capacity of 
enrichment, an expert will only be a tinkling cymbal if he escapes being 
that worse thing, a lover of hakumat and dikhZawat (power, position and 
parade), which are besetti'ng sins in India. 

QUESTION 4.-ADMINISTBATION.-(c) (oi) The Agricultural Service is just 
beginning to make its weight felt in the more backward districts. I would 
only suggest that the Service should keep the head of the district informed 
about what is being done or attempted locally by means of some brief 
yet informative diary, as the Veterinary Service does. About the Veterinary 
Service, please see my answer to Question No. 15. 

(ii) Railways-decidedly yes. Cheap fodder rates in times of scarcity 
are greatly appreciated. Could cheap freight rates be approved for trans
port of modern or up-to-date machinery P 

(iii) Roads, from an agricultural standpoint, can only mean the .service 
of the countryside in providing facilities for the purchase and marketing 
of commodities. 

The Den. District is 230 miles long, with the North-West Frontier Pro
vince on the north and Sind on the south. A stretch of road from the 
new ,headquarters to a tehsil thirty miles south of headquarters is being 
metalled. The only other metalled road links up the new alld old town 
(ten miles) and also runs up to the hills. Wheeled traffic (including motor 
traffic) can ply in the winter from fifty wes north of headquarters to the 
southern limit of the district, but in the summer when canals are running 
and MIl torrent spates are abroad, communications are badly interrupted. 
I have had an inroluntary bath in over two feet of running water on <the 
main road as early as the beginning of May, and if the canal embankments 
breach, as they sometimes do, the eastern part of the district beoome~ 
a swamp. '1'he canal ba'nks and embankments form the summer highways. 
Cwnels are the main, vehicle for th.e transport of field produce. The! Board 
is very poor, the district is huge, but flat. Nearly all the expenditure is 
on the one main road run-ning from north to south. 

Jhelum is another poor Board, with a lot of natural difficulties to face 
in maintain~ng or improving communications-the Salt Range and broken 
country generally. The Graud Trunk Road (Imperial) is first class, but 
it only traverses one tehsi!. Once off the Grand Trunk IWad the roads 
are very bad, and a district like Jhelum, with the very broken Salt Range 
running right through it, deserves speci.al help from Government. Unfor
tunately, the poorer the Board, the less it spends on its communications, 
and Jhelum is a great backslider. The real reason is that a competent 
engineering staff is n~t maintained. In neighbouring wealthy Shahpur, 
with a good and highly paid Engineer, great strides have been made of 
late. I give, with sha.me, some Jhelwn figures. Setting aside a seven; miles 
length of metalled road, which runs from Jhelum itself to a ferry for 

lilT. W. R. Wilso'll. 
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Jammu, on which Government is allotting cent. per cent. for expenditure 
on development, a synopsis for the last two years is as follows:-

I Budget. I Revised. I Actual8·1 GOG::~.ent I Year. 

RH. RH. Ra. Rs. 
Metalled roads ... 15,000 13,850 973 } L924-25 
Unmetalled roads 4,701 

II &: III .... ... 25,000 39,825 12,262 
----- J Total .. , ... 40,000 53,673 13,235 

Metalled roads ... 2,000 1,000 706 } 4,120 I 1925-26 
Unmetalled roads 41,000 17,500 17,260 

-----
Total ... ... 43,000 18,500 17,966 

Percentage of net income spent on Roads } g~t~~ ~: ~ 
It is a very unsatisfactory state of affairs. With reference to maintenance 

and repairs, the contract system is expensive, and often fraudulent, and 
contract estimates get so criticised that the work is not given out. Gang 
labour is very casual, and complaints are always rife. To hand over super
vision or execution of works to circle members leads to other d<ifliculties. 
What the Board is now trying to do is:-

(i) restrict all contract work to the provision of bridges, causeways, 
culverts, &c., 

(ii) to get, if possible, gMlgs belonging to one family, so that road
making becomes the main industry of the household, 

(iii) to draw up definite six monthly programmes-before and after 
the rains-based on some rough estimate of quantity and time, and 
allocate gangs on a prescribed time job, 

(iv) to improve inspection and supervision. The ,money budgetted 
for expenditure on roads is too often either wasted or not spent, being 
reappropriated to some other head. 

Fortunately, nature gives its compensations. The Jhelum hill camels 
would think nothing of going over the A.lps. 

(iv) Is of no practical service in present day district agricultural practice. 
(v) Posts are an inestimable boon; they provide many amenities, not the 

least being the payment of military pensions. Jhelum has over 10,000 
pensioners. 

QUBSTION 5.-FINANoE.-(a) The present day squire is more concerned 
with adding to his broad acres than with sinking money into the land 
he has got. One hears'of enterprising capitalists in the Punjab, but they 
are either Hindus or Sikhs. For the small farmer the one big thing is 
oo-operative credit. It can fertilise the small holding with gold and place 
a Midas hand on the land. The more short term credits that can be 
adopted the better; with long term credits, instalments should not be 
deferred or spread out over an excessive period; the memory of the improve
ment fades, and the thing becomes a burden. 

(b) The Government system of taccalli in my opinion has been a failure. 
It is a generous <thing, but it does not work well. Either the big people 
or the wrong people get taccalli. Too frequently the advances are not 
devoted to the objects for which the loau is made. Both the distributing 
agency and the collecting agency have Iieen known to muddle or fake 
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accounts, and in most districts there is usually BOrne confusion going on. 
The tahsil agency. often find such trouble in collecting and disentangling 
accounts that decent· tahsildars set their faces resolutely against giving 
taccavi. at all. 

There is, however, & lot of eoope for the distribution of taccavi through 
the agency or even on the recommendation of co-operative sooieties, which 
breathe another air away from ai/arisA and officialdom. 

If Government is to give taccavi, it should either be in kind, e.g., 
bh'Usa in famine years--<with extra staff to see that the distribution is fairlv 
made-ar for some plain improvement, preferably against a definite contract, 
or for some engineering service beyond the means of a small man, e.g., 
sinkiing a tube well at, if possible, a concession rate. There could be no 
maladministration or embezzlement in this kind of service taccavi, to be 
repaid in not too many instalments. There 1a not a tube well in Jhelum, 
and only one in Dera, sunk by a Hindu. capitalist. Incidentally both Dera 
and Jhelum have 90 per cent. of the population Mohammadan. The best 
farmers are the Hindus. The sinking of an ordinary percolation well is an 
admirable object for taccavi, but experience shows it is diffioult to ensure 
that :it will be sunk with the aid of the money advanced. It is.a piece
work and piece-meal affair. By a definite contract I would instance the 
work of well borers. In Cha.k.wal tehsil particularly, there is ", lot of scope 
for boring wells. The wells with bores in them can be counted on one's 
fingers, but there !Bre borers in Ptindi and elsewhere who charge, I think, 
4s. per foot, or 68., or 7s. per foot if stone is met with. These people do 
the entire job themselves and enter into a contract, say costing 2508. to 300s. 
to put down a bore--an invaluable improvement, but the ordinary 
Mohamedan )lever has any money. Let the man show his contract and he 
should get his taccavi as a matter of course. No taccavi for well boring has 
yet been given to my knowledge. 

QUESTION 6.-AGRICULTURAL INDEBTEDNESS.-(i) (a) Thriftlessness and 
extravagance particularly on marriages. 

(b) Litigation, and all the Hosts of Midian in the shape of' legal 
practitioners and their touts, including patwaris. 

(c) A blight on the crops, a murl'&i.n on cattle, and failure of ra.ins. 
(d) Pi,." and the benevolences paid to them. 
(e) The office of lambaTdar in non-oanaJ tracts, 
(I) Cattle lifting. 
(g) StriVling to give the children (often ma.ny) too expen~ive an education. 
(ii) (a) Danias and sowars. 
(b) In Jhelum emaIl capitalist agricultwists like BOme r('tired Indian 

Officers Wlho help to finance Banias. 
(r,\ The sale of ('attle. 
(d) The saJe or mortgagling of land, often in disguise (benami) to money-

lenders. 
(e) Pawning of ornaments. 
(Iii) (a) Despa.ir at the Sisyphean task of rolling the stone of debt away. 
(b) Improvidence. 
(c) The knowledge that execution of decrees of civil courts can be beset 

with difficulties. 
(d) The high rate of interest and dishonest account books. 
(e) The social pressure that insists on the observance of traditional 

expenditure or extravagances, and last but not the least, 
(/) Simple lack of means. 
(g) The Punjab has already a useful summary Redemption of mortgages 

Act. The application of the Usurious Loans Act should be made more 
stringent: Civil Courts in the Punjab, which hear the bulk of the money 
suits, are largely staffed by kinsfolk and friends of the moneylenders and 
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shopkeeping classes. Land mortgage banks to be initiated with due care 
-in Jhelum. 

A Bill for the protection of borrowers is under the consideration of the 
Punjab Government. Some sll('h bill is wa.nted.,--a lot of swindling goes on 
in accounts which are purposely kept in a script nobody can read. 

(e) The Punjab 'has already its Land AlieDJaJtion Act, limiting the right of 
mortgage and sale, when an agriculturist proposes to transfer a. right to a 
non-agriculturist. This Act; which has now been .a. quarter of a century on 
the Statute Book, only just came in time to save the expropri.a.tion of the 
peasant from their ancestral lands by moneylenders. The Act has defects 
which it is needless to go into here, but the main defect has to be noticed. 
In the South Western Punjab, the peasa.nts, or a lot of the smaller fry 
have only exchanged servitudes. The" gombeen" man haa been told 
.. Hands off the land," but, there is the Mahammedan squire ·or junker in 
many of whom t'he passing·of the Land Alienation Act haa bred a perfect 
passion for consolidating large estates buying up cheaply or ~mply 
appropriating Naboth's vineyards, and creating_ a vast landless prcileba.riat. 
But as these "Junkers" help to form Government's body guard on the 
Council, this ever growing lati/1mdia "which'. ruined Rome and the 
Provinces" is not likely to receive a.ny check. 

QUESTION 7.-FRAGMBNTATION 011 HOLDINGB.-(a) Sub-division is inew.table 
under Mahommedan Law. The only t'hing possible is to try and provide 
for consolidation, and preach its benefit by graphically displaying results 
attained in the Central Punjab. 

(b) The success that has attended oonsolidation societies in the Central 
Punjab has been striking according to the reports. In Dera and Jhelum 
there are difficulties of 4U special kind to face. In Dera t'he 'huge embanked 
fields irrigated from hill torrents are themselves permanent units of cultiva
tion. • They cannot be spLit up, though their proprietary shares a.re very 
involved. The village proprietary body, with sha.res scattered over scores 
of bond8 constitutes a rough mod'U8I operandi and cultivates on that rule of 
practice. As t'he value of the bands varies greatly according to the access 
to the torrent and stability of supply, anything .in the way of permanent 
exchange and consolidation is very difficult, particularly when people do not 
follow the written reoord but depend on some rough and ready cutting; of 
the knot of sub-division. 

In the canal area, water suppLies are so capricious ;and varying year by 
year that it is difficult to appraise the value of shares or land for exchange. 
There is no such stable currency in land or water values. Exchange in the 
Saila.b on the Indus is manifestly impossdble. 

In Jhelum, the hills and the broken up Khuddar country produce land 
of such varying value tha.t cultivators look askance '8t any proposal to 
exchange in any thoraug'h-going fashion. The evil of sub-division is there 
right enough, but a farmer wants a plain ba.rgruin which the nature·of the 
countryside makes it difficult to offer. However, in the blander more 
spacious Chakwal plateau, only propaganda is needed to start oonsolidation, 
though a drawback will be the faction feeling that ruins any amenities in 
this district. These Dhanni people will not listen to rhyme or reason when 
factions are concerned, and factions are everywhere. A woman drinks tho> 
wa.rm blood of her slain enemy to keep her vow, and her sister taunts her 
for having .become unclean by drinking the blood of pigs. But here as 
elsewhere, beginning will be half the battle. 

(e) No. We ha.ve legislation enough. A retention of oustom may bo 
froward but this kind of legislation ad hoc is incliIVed to .be a turbulent 
innovation. Genera.lly speaking what is needed is simplifica.tion and codifi
tion of existing laws. 
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QUESTION 8.-IRRIGATION.-(a) (i) Hill Torrent Irrigation. In Dera, there 
are the hill torrents, the biggest of which has a catchment Mea. of 1,800 
square miles in the SUleimans. These torrents are da=ed and the flood 
water drawn into a veritable network of distributaries. The work on 
embankments, daIns and groynes is done by the cultivators themselves 
year by year and after the spates, under the supervision of the tahsildar, 
a very rough and ready system with much depending on the tahsildar's 
interest. I append the end of paragraph 83 of the Dera Settlement Final 
Report:-

"Particularly under a fixed assessment system the management of 
this important and intricate rodkohi system should be the first concern 
of the Revenue Assistant, and !it is hoped that the officers of the 
Iil'rigation Department in the District will be given the liberty to give 
professional guidance when required in the way of levelling, the use 
of groynes, silt and scour control, flUlCine work, stone crates, &c." 

The'second biggest torrent is the Kaha (J ampur tehsil) with plenty of 
country to deploy in. Now that the Gurchani hills have been surveyed, it 
ought to be worth while exploring the possibilities of a huge stOil'age tank 
in any suitable basin in the hills. Perennial irrigation if posgjble would 
make a gold mine out of the very fertile loam. 

IndAu I'lIIUndation Canals.-These canals have ifueir own pecUliar and 
interesting problems. Dera is a Cinderella of a district-not really Punjab 
and canal officers, I think, affect to despise these Il'ough and ready canals. 
But their successful working means a lot for the district. Perhaps an 
official like P. Claxton, who is familiar with the moods and vagaries of 
the Indus, could draw up a small 'Vade meoum, on the creation of foreshore'S, 
the use of groynes in the river, the use of creeks when the river subsides, 
formation of water pockets, &c. I only make the suggestion as the Indus, 
which destroyed 27 lakhs of protective works round old Dera Ghazi Khan 
town, is a moody lI'iver which !has to be wooed, and after the orderly and 
neat perennial canals an officer going to Dera Ghazi Khan may well feel 
he has fallen into chaos and black night, and a pocket book on the temper 
of the river would make it easier to avoid quarrelling with it. 

In Jhelum there is the Salt Rang .. , and on one of the plateaux of these 
rugged hills &. good stream issues from the Eye of God, as the Hindus 
call it, at -8. height of 3,300 feet. There are other perennial streams with 
a considerable discharge. All these streaIns escape down ravines,. cross a 
naked salt zone about Ii miles wide before they emerge upon the plains, 
and getting heavily saturated with salt have ruined and go on ruining the 
plains between the hills and river in Pind Dadan Khan tehsil. This 
water shoUld be golden: it is poisonous at Pil'esent. Cannot an Engineer 
be put on two months' duty .to explore the possibilities of flumes or high 
level channels on the main perennial streaIns P 

(iii) Wells.-No well in this district (Jhelum) has any bore and there 
is no tube well. With hills in the district and the Himalayas on the 
east, one could possibly get even artesian supplies !in the plains. The 
Minister for Agriculture is, I believe, crell/ting iii well or lift department. 

(b) In the indigenous hill tonent administration in Der·a there is a 
system called "saropa paina" under which the people at the head take 
all they cali get and only let the surplus go to the tail. The Dera inundation 
canals used to work in some kind of sympathy with that rule. I remember 
seeing an abrupt order issue reducing the outlets on one of the canals from 
250 to 100 at short notice. Ma.ny of the outlets are katcha. You get per
mission, take a mattock and dig a hole in the bank. But gjmple mason!!'y 
outlets and pipes are being introduced. There are, of oourse, no metera 
or modules. 
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QUESTION 9.-S0u.s.-Marked deterioration is going on in the Pind 
Dadan Khan ThaI owing to the constant infiltration of the salt perennial, 
streams referred to in the answer to Question 8 (a). For example, two 
years ago, the town of Pind DOOan Khan (which used to have a popula
tion of over 20,000 'and is. now just under 10,000), had no complaint 
to make of its drinking water supply, which is pumped from a well on the 
river bank. Nowadays the water is absolutely non-potabl~wing to the 
progressive deterioration going on (surface and sub-soil) from the infiltra
tion of salt from the hills (four miles away). This taint in the drinking 
supply of the town has only appeared in the last two or three years. The 
Sanitary Board has recently recommended taking a pipe line from one of 
the streams in the hills at a cost of 21 lakhs. 

I have no experience at all of water-logging or kallaT reclamation. It 
is a common belief in Dera. that saturation of kaUaT soil by canal water, 
and growing rice will diminish kallaT. 

QUESTION 10.-FERTU.ISERS.-(aJ) Natural manures are wasted. A 1ittle 
plot round the village known as niain (Central Punjab) or nail (Jhelum) 
habitually gets manure, but too much of cattle manure goes into cow dung 

. cakes. The manw-e dumped in exposed heaps round the village loses much 
of its strength and constituents before it is used. The ordinary cultivator 
stands badly in need of advice on the use and suitability of natural manure 
for various crops and on the method of preservation and storage. 

(e) Price new fertilisers low to begin with and demonstrate and lecture 
on their use with special reference to soil and cropping. 

(d) I know of none. 
(e) Not locally in districts. 
(f) Demonstration and propaganda. 
The import of cheap coal and extension of wheeled tra.fli.c communications 

as far as possible. 
The planting of trees on roadll-'Village or Board. In Jhelum, it is, diffi

cult to say whether camels and goats or demobilised soldiery are worse in 
slaughtering road trees. Boards might find it pay to give neighbouring 
cultivators the property in trees or some of the trees planted in return for 
protection. 

QUESTION 1l.--CRops.-(a) (i) There is a great field for seed S8'lection. 
Wheat, in Dera is invariably extensively mixed. In the Mazari country, the 
prize seed is what they call darya bakhsh or the gift of the river. A grBlin 
boat going to Sukkur foundered. The Mazaris got the stuff and found it 
was good. 

Even if by some "home work," as suggested in the answer to Ques
tion 2 (x), boys are encouraged to select the best ears in their fa.thers' 
fields to breed £>rom, and a prize is given for the best seer of clean lIeed, it 
would be something. 

(ii) Japanese sarson and long-eared Australian bajra are two new I}rops 
that Jhelum might profitably try. , 

(iii) Cl>.operative societies, the Agricultural Assistant, or a practical 
agriculturist like Buta Ram (Chakwal). 

(iv) Pig in the riverain do damage in Dera, but urial (avis eyclocerus) 
have little chance in Jhelum with so many Indian officers with guns in the 
district. Rats are a nuisance both in Jhelum a.nd Dera. Experts of the 
A.gricultural Department would be well advised to .take up rats and mice 
seriously. 

(b) Long-eared baira. has already been suggested. 
(e) Mention should be made in passing of the great success that has 

attended dry gram cultivation in sandy soils and sandy loams in the 
.s.-W. Punjab. 
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QUBSTION 12.-CULTIVATION.-(i) Leaving aside broad acres and the use 
of the steam or motor tackle and speaking only of the small farmer, Dera's 
main requirement is' an improvement in the draught cattle. Improved 
implements will be used quickly enough, if the cattle can stand the strain, 
and, 'blood and bone apart, the question of nourishment comes in. Bot~ 
Dera and Jhelum have two magnificent breeds-Dajil and Dhanni, but 
while the plough bullocks are generally good in Jhelum, the Dera canals 
and riverain plough cattle are miserable. The reason is that where there 
is rice, fodder is always short. See Question 16. 

(ii) No. Lyallpur has taught interculture. Where tenants cultivate 
under batai rents, what appear uneconomic admixtures in the cropping 
arise from considerations such as the strength and needs of the tenants, 
fodder requirements, the domestic hearth, &c. The customary rotations 
have been built up out of experience of soil a.nd climate, and I do not 
think any such improvement is to be made. 

QUESTION 13.---(}aop PROTBOTION, INTERNAL AND EXTlmNAL.-Pests: 
Pamsitic.-The work of ' the Lyallpur Entomologists and Botanists has been 
valuable (boll worm and other cotton parasites), and with the expansion 
of district field work the teaching of the college will become more and 
more aooeesible, 

LoC'Usts.-Mention might be made of the plague of locusts at present 
scouring the Northern Punjab. I wonder whether Lyallpur can say whether 
the South African fungus (there used to be cultures at Muktesar) is 
efficacious or not against peregrine acridids in this weather. 

Rats and field mice.-Ra.ts in Dera were a plague in the embanked hill 
torrent terrain, causing a. lot of da.mage to the embankments round the 
field and making them give way when the water rwaa let in. Field mice 
do similar damage, though on 8. smaller scale, in Jhelum. The Agricultural 
Department might begin a. field rat and mice campaign. I have seen a 
very knowledgeable horticulturist trying to get rid of the rats in his 
garden by copying the methods of the Health Department in its campaign 
ngainst the black rat. 

Mafi.'Ures.-&:ientific advice is needed in the proper use of manures, bones 
-to prevent infection. 

Hedges.-In fa.irly humid localities, the provision of a. useful type of 
hedge would be a boon. Lopping would give some firewood. 

Poli.-One of the worst pests in Jhelum is the poli weed. Its eradica
tion does not require any such technical advice as getting the cultivators 
to pick in their loin cloths in a. poli week as already suggested under the
guidance of a. supervising expert. 

QUESTION 14.-IMPLBMKNTs.-(a) None. New implements, suitable to the 
locality, are .being displayed at cattle fairs, and the demonstration farm& 
will play their part. Existing ploughs show such a variety district by 
district that one has an instinctive feeling of quieta non movere in the 
matter of improving time honoured looal implements. 

(b) (i) Reduce prices by some kind of bounty. 
(ii) Distribute through the agency of co-operative societies. 
(iii) Issue some implements, when novel, free of C06t to selected farmers. 
(iv) Open 8. board factory, and help and subsidise local artisans to learn-

production and repairs-a training school for country blacksmiths. 
QUESTION 15.-VsTERINARY.-(a) The Civil Veterinary Deputment 

should be under the Director of Agriculture. The two departments are 
too much at crOEiB purposes at times. An incidental advantage is that 
there will be one independent depaTtment the less. 

The Deputy Commissioner is never, or very rarely, an expert on agricul-· 
tural problems, but he hili! his interest always riveted to agriculture. He 
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ehould not be too rudely extruded from a. sphere in which he has a 
legitimate interest. There is perhaps a tendency on the part of technical 
departments, 8.\1 they expand, to cut themselves adrift from the regular 
district administration, a tempt.a.tion besetting experts to look upon them
selves 8.\1 living in a realm of their own. The Veterinary Department is 
older than the Agricultural Department so far M district work goes. I 
quote from experience when I note that 0. Deputy Commissioner has 
coumelled his Agricultural Assistant to go and make a. kind of demonstra.
tion fa.rm in a Court of ·Wards estate, but the Agricultural Assistant looks 
to his Deputy Director in a.nother district for instruction. There is again, 
in Jhelum, a Dhanni Cattle Breeding scheme for the improvement of 
that stocky, sturdy plough oattle. Again the Deputy Commissioner sug
g6l!ted a year ago there WM now scope for some better selection of the 
cows to be covered by the scores of Board and stipendiary bulls. You wan~ 
some blood and bone in the dam, whether pure, or half bred, before 
any proper herd book can .be kept. The suggestion, a.pparently, gave offence, 
as it W8.\l the Veterina.ry Department that kept a record of the coverings, 
and the stud and subsidiary ,bulls, it was held, had to be popularised finst 
of all. The Veterinary Department is quite right in saying that the sire 
is more than half the battle: of course it is; but the dam counts too, 
and some honour would be done to these mis-prized mal-nurtured cows 
by refll8ing the services of your prize bulls except to decent dams. I have 
to admit that later the department took stock of the cows and induced 
the Board to award prizes for the admission of cows into a herd book. 

(b) (i) Yes. The system just pa.sses muster. If the District Board control 
is light, I doubt whether provincial control would be any more .effective. 
Everything depends on the character and worth of the ma.n who is 
Veterinary Assistant, a.nd he is under the control of his department. 

(ii) Yes. The Pnnjab Government is pushing the extension of dis
pensaries. 

(iii) On the whole, no. 
(c) (i) No. Treatment is free, except for certain income tax assessees. 

To popularise the dispensa.ries, free use should be made of indigenous 
drugs. There a.re a. lot of them. Let the Veterinary Assistant enter into 
friendly ocmpetition with the village "wise man," and villagers would 
quickly S68 who did better -by them. 

(ii) No. Veterinary Assistants are suppcsed to tour for a certain period 
in the month but they a.re like ABsista.ntJ Surgeons, waste too much time a.t 
their headqua.rters. 

(d) There are ma.ny difliculties. The fatalism of Mohammedans is one of 
them. I would not advocate legislation. The time only becomes ripe for 
legislation, if ever, when demonstration and propaganda have done their 
work, when boYB in schools have learnt elementary lessons about infection, 
and when the village mu.llah has become converted. I remember in Dera 
meeting a big herd of cattle going to a cattle shrine-cattle have their 
spiritual comforters just 8.\1 human beings have-to be blessed. There was 
a lot of rinderpest about. I happened to ask the herdfolk (as it was 
a.n unusual time to see a drove of cattle in the middle of the day) where 
they were going. The answer was, To Lal Jawan, (William Rufus)-a shrine 
at a place called Jhok. William Rufus took all cattle in to his clump 
of trees--cattle to be blessed from infection, and at the same time sick 
cattle to be cured. I endeavoured to reason gently with the graziers but 
was told that the ways of God and his ministers were wonderful. 

I can only suggest" Teach the boys in school, and try, if you can, to 
win over the mullahs, bUJt do not legislate at present." 

(e) Serum often comes late, a.nd dispensaries run short. 
(I) No fee is charged officially. 
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(i) Please see answer to Question 1. Research (a) (ii). They used to 
say in Dera "Uth Ohanga mal, khatte se a, khawe jal" (A camel is a 
wondrous beast, lives on jul, and gives a feast (to its owner).) The exten
sion of irrigation is spelling the doom of the cameI. 

(ii) Provincial Research Institutions are better than expanding a Central 
Institution. IWalker and Taylor at Lahore have done a good deal for 
foot and mouth disease, which in England means ruthless slaughter. 

(h) See (g) (,ii). There is the Sohawa Llliboratory for a Burra. Specialist, 
but there is no lBurra Specialist. 

(i) No. Pray consider soil, climate, and humidity in a place like 
India. 

QUESTION 16.-ANnrAL HusBANDRy.-(a) (i) I have seen Dajil (Dera) akin 
to Bhagnair (Sind), Hissar, and Dhanni (Jhelum) cattle, and for draught 
animals, t1!" Dhanni -is /UJCile princeps sturdy breedy 'bullocks which go in 
large number to the canal colonies. Jhelum has a Dhanni breeding scheme
Board and subsidised bulls, Government giving a grant equivalent to the 
amount spent by the District Board, i.e., Rs. 4,000 per annum. The 
Veterinary Department might with profit keep an eye on the Dhanni 
bullocks in the colonies, and report whether the intenser heat in Lyallpur 
and Montgomery 'affects a strain reared 1,500 ft. above sea leveI. If 
the Dhanni breed can stand the Central Punjab heat-it can stand Sialkot 
where thousands of -the blood go-may the Punjab Government be asked 
to take away the plateau on Mount Diljabba in the Jhelum Salt Range 
from the ]'orest Department to enable the Dhanni stud bulls "to walk 
the pasture in kingly flashing coats?" I would ask for the starting of 
a Dhanni pedigree herd Ibook in Chakwal, and a Dajil herd book on the 
skirts of the Dhundi (Government) Estate. The Dajil bulls (well nurtured 
on the sweet great millet of the Dera hill torrent terrain) can certainly 
stand any heat. They are not the great leggy creatures that Hissar pro
duces, and for a. minimum of effort stand second only.to the Dhanni 
in showing "what a track shows the upturned eod." But the cows 
(Dhanni) are also worth selecting. The worship of the sire can be carried 
too far. The bull calf in Jhelum gets its milk for over a year: the 
miserable heifer seemB hardly to get any milk at all. 

I am glad. to say I helped to shock the Punjab Minister for Agricul
ture in this month at a cattle fair start-ed two years ago by showing him 
the contrast between these lively sires, and the miserable cows, so gaping 
a gulf between the sire and the dam that you would never dream of at 
the Royal or the Highland, even with a. Shorthorn cow or an Ayrshira 
bull. The Veterinary Department says: "Popularise finst the Board bulls 
(25) and the stipendiary -bulls (40)," but with 65 stud bulls, the cows 
deserve some honour. They do not deserve it at present, but they have 
never ha.d a chance. There is room for a Dhanni farm both at Chakwal. 
and somewhere in the colonies. Cross a Dhanni sire with an Ayrshire
Montgomery half-bred, and have the heifer produce tested; that will be 
an experiment worth making; but at the same time try the pure strain, 
and have a few good heifers rea.dy for the bull, and see whether the 
Dhanni breed cannot produce pure strain milch cows, to show up favourably 
in milk testing controI. I hear the Commission is coming to Serai Alamgir 
on the 14th March. It will be a little march for them, but I will get 
one or two Dhanni bulls to come to greet them at the station. 

(ii) Dairying is too ticklish a business to a.dvocate without first experi
menting. The Dhanni breed may be the poor milkers the cows are said 
to be, but a farm at Chakwal could try the pure strain and also crossing 
with an Ayrshire-Montgomery and formulate results. . 

(iii) Castrate, Castrate, Castrate-it can be done so eaSIly nowa.days. 
But do not castrate too early; it may do for sheep, but it does not do 
for bullocks. Talking of sheep, when we have some alpage in Jhelum 
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In the Salt Range, Mount Diljabba and other places, I would like 10 
see acclimatize<!. merinos sharing the heights with the Dhanni bulls in 
the summer. 

(b) (i) Cattle throve in Dera though the rainfall was only 5 inches. 
Rajanpur tehsil is a huge ranch-alight population, and a shepherd folk. 

In Jhelum the hardy peasantry (fighters second to none in India) propa
gate too rapidly to permit anything but the barest pasturage for their 
herds and 1Iocks, which pick up a precarious living on barren hills or by 
trespassing in forest preserves. The Fodder Specialist at Lyallpur a year 
ago wrote to me that he wanted to stock paddocks, &c., with the better 
kind of pasture grasses. I invited him to come and learn something 
about the soil, climate, humidity, &c. I have not seen him yet. 

(iii) The population in Jhelum is too virile and fertile for anything like 
enclosed pastures in. a district that reached its cultivation limit decades 
ago. 

(iii) Silos are needed in Jhelum. The popularity of wheat lies in its 
straw, but, to tide over a bleak winter, simple silos and chopping machines 
are needed in Jhelum. In Dera, the hill torrent cattle generally get their 
amazingly sweet j'UXlr (great millet) ta'lWla. The riverain and canal 
cattle, with miserable parali (rice straw) to live o'n, get worked to death 
on the wheat wells in the winter. 

(iv) The winter is the hard time. Neither Jhelum nor Dera has much 
cotton, but both have numerous wells, and Japan sarson needs popu
larising. 

,(e) In Jhelum, December, January and February, and the same months 
in Dcra, hill torrent terrain cattle, with their winter bellyful of juar, 
can go to the riverain and canals before the torrents begin to 1Iow. Late 
heavy rain.! in September, as in last year in Jhelum, make it easy for 
cattle, even with a gap in the rains from the middle of September to the 
beginning of February. Seasons vary. At least a month is needed before 
young cattle can thrive after a period of scarcity. 

(d) Simple silos have already been suggested. Chopping the millets 
will help. Freer facilities for cutting grass in reserved and protected 
forests under the management of the Forest Department (a commercial 
department). 

(e) Indian farmers in the main are no fools. The canals and intensive 
well tracts cannot breed cattle: the growing of cereals, cotton, cane 
is more value. Barani places like Jhelum, and to an equal extent Dlera, 
will ever supply the canal colonies with their plough cattle. That is a 
law of nature. But the improvement of fodder supplies against a rainy 
day can be taught and should be taught in comparatively precarious baram 
tracts. 

QUII8TION 17.-AGlI.IOULTU1UL INDusTB.ll!ls.-(a) In Dera, except on the 
wells in the winter, the average cultivator has a lot of leisure. The Baluch 
and Jat on the hill torrent terrain only needs to get his embankments and 
dams ready, and once the water is in the embanked field, the soil is 
just scratched and the crop is got. But they have to slave away at their 
dams during the hot summer nights when 1I00ds are abroad. The canal 
cultivation is very slovenly, and riverain cropping gives little trouble. 
The busiest time is the threshing. With a light pressure of population 
on the soil, the Dera people are as much graziers as' agriculturists,and 
the vagaries of the climate, canals, and river are such that cultivators 
on the main have given up the unequal struggle with nature and do as 
little work as they possibly can: 

In Jhelum, the folk are pretiy busy throughout the year. There is. 
no land to spare, except in Ohakwa!. The slack months are the winter 
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months, December, January, February .. when cultivators repair their 
houses, sheds, and embankments, carry manure, make baskets, ropes, &C. 
Trade in cattle is' carried on in these months. Holdings are small as 
a rule, and Ute cultivator does his best to get as much out of them 
as possible. 

(b) None. I do' not believe there is much time for the cultivator in a 
district like Jhelum, even though the climate is not so enervating as 
elsewhere. The subsidiary industry par excellence in Jhelum· is shying 
stones at one's neighbour. 

(c) Caste, social relations, conservatism, want of training and perhaps 
want of time. However, there is a future for lac cultivation in Jhelum. 
Ber trees abound. Some poultry rea.ring is done, there is a market for 
poultry with the railway and Grand Trunk Road, and the custom of not 
living in big villages but in little dhoks (a few families in a small hamlet) 
makes the keeping of poultry an easy business. Poultry rearing has a future 
in places in Jhelum. There is also a future for fruit. The plateaux 
have an altitude of 800 to 1,500 feet, and the hills have an average level 
of over 2,000. Near Choa Saiden Shah on a perennial stream, the Forest 
Department is in possession of a grassy enceinte which could be made 
into a magnificent fruit garden. Olives were put down by an· enthusiast 
on a small grant many years ago, but the Forest people saw to it that 
they were ruined. There are no obstacles in the way except la.ck of 
demonstration, knowledge and training, and the failure to have the wells 
in Chakwal bored. 

(d) Straw and seeds are wanted for the cattle. Out of the suggestions 
made in the question, the utilization of rice straw for paper might have 
a future in a district like Dera, where the canals grow rice and little else. 

(6) In the Jhelum Salt Range, there are several coal milies, as well as. 
the big Khewra Salt Mine. The Awans and others whose holdings are 
small get subsidiary employment in the mines, which are a stand-by for 
a rainy day. Unfortunately the coal industry is going through a bad 
time at present. It ought to be noted that probably it will be only in 
barani tracts that industrial concerns can afford subsidiary employment. 
In the colonies, I fancy, the cultivators go all out for cultivation, EO.g., 
they buy their bullocks from barani tra.cts. 

(I) Not at present, except fruit, poultry and la.c in Jhelum. 
(g) No. 
(h) Enlist the sympathies of retired Indian officers who have seen tIle 

world, give suitable grants-in-aid to any village which can put· up a sum 
or will undertake labour for payments and drains, lessons in the rural 
and night schools, and the extension of the rural community movement. 

QUESTION 18.-AGRIOULTUltAL LABoUlt.-(a) None, in my opinion. I,abour, 
as it is, finds its own market. The Punjab is blessed with an excellent 
railway system. 

(b) n Dera, there is a. decided shortage. Influenza in 1918 played ha~oc 
with the district, which, however, has always been sparsely populated, wlth 
grazing as the main avocation of many of. its residen.ts. But! particularly 
with recent demobilizations, the Jhelum hllls, e.g., wlll be qUlck to supply 
peasant colonists for the new Punjab schemes' of Bahawalpur. However, 
the army by taking its men for five years only won't make soldiers ·out of 
them, and ruins them as cultivators. 

(c) No. 

QUESTION 19.-FoRESTs.-{a) The Forest· Department is a commercial 
depa.rtment. In protected or reserved fores~s (or rakh& rather) under the 
cha.rge of the depa.rtment, grazing facilities are granted only to the extent 
compatible with the proper preservation o.f f~rest. are~s. Both Dera and 
Jhelum have numerous rak1ts. In Dera, wlth lts blg dlstances and meagr$ 
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staff, a lot of illicit grazing and browsing goes on, and the 'I'akh, suffer 
badly. The rakh, are a great stand-by in a dry year. 

The I!upervision is stricter in Jhelum, and the rakh. are much tidier. But 
illicit grazing goes on all the same, though not much browsing. I see no 
objection to an extension of grass cutting facilities in the Jhelum rakhs. 

The Forest Department and Settlement authorities make an effort to hit 
,the mean between the two contending policies. I note the classification in 
Jhelum by way of illustration:-

Twenty-six rakhs. Classified as follows, with internal compart
ments:-

(a) Rakh. open to grass cutting throughout the year. 
(b) Rakh, partly open to both browsing and grazing, and partly 

open to grass cutting. 
(c) Rakh, open to grazing of cai;tle for part of the year. 
(d) Rakhs partly open to the grazing of cattle, partly open to 

grass cutting only and partly open to browsing. 
(b) The Forest Department might find it possible to hold wood auctions 

at more centres than at present, to give villages a chance of buying the pro
duce locally. 

Farmers to be encouraged to plant their own trees on village roads. The 
young trees might have a chance of surviving then. ' 

The poor coal in the Jhelum hills is not used locally except for brick kiln 
work. Communications are so bad that local coal which ought to be cheap 
works out dear except near the mines. 

(e) Not in Jhelum. 
(f) Not from grazing. They suffer severely from browsing in Dera, 

where camels and goats abound. 

QUESTION 20.-MARKETING.-(a) The only markets I know are markets in 
a small way of business. The market at Jhelum only began to flourish when 
it WILS taken out. of octroi limits and placed on the Grand Trunk Road-':'with 
a great accession of business. What is want.ed are facilities to get to market 
more easily. There is very little wheel traffic in either Dera or Jhelum in 
the country. 

(b) I limit my answer to describing the existing system, and the channels 
through which produce has to go before it' is sold. (i) the Dharwai, who 
weighs the produce and charges abou,t 6 chJittlLks per maundj (ii) pack 
animals for' transport, charge about 6 pies per mile per maund (expensive); 
(iii) the broker or dalal-brokerage charge anything up to i per cent.; 
(iv) aThti, commission agent charge 1/9 per cent. ' 

There is one swindle, which is common in Dera, and I believe exists in 
Jhelum too. The village and threshing floor measures are measures of 
capacity-in multiples of four, paTopi, topa, &c. These capacity measures 
are not standardized. In Dera they· vary considerably in localities, and a 
good deal of confusion is so created-all to the loss of the cultivator. If it 
is too radical a change to insist on the use of standard weights, the capacity 
measures should be standardized. 

(c) No. 
(d) As far as Dera and Jhelum are concerned, I do not think there is any 

necessity. 

QUESTION 22.-Co-OPERATION.-(1) (a) Increase the inspecting staff. 
Societies are growing apace. 

(b) Regular quarterly meetings between officers of the department and' 
the Deputy Commissioner and his assistants to be prescribed to discuss co'. 
operation affairs in the district. ' 

(c) Such steps to be taken as are possible to remove the apathy and 
obstructiveness of some civil courts in the matter of realizati9ns, winding up 
societies, &0. 

(d) Lessons in schools and night schools. 
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(ii) (i) Enlisting the aid of maulviB, (ii) retired Indian Officers. I 

(b) (i) No, except that the more societies that can be financed the better. 
The beginning was .made in Dera in 1919, but in Jhelum in 1924 I found 
Central Banks in all three ta.hsils, two of them quite so~nd. In'Dera, in 
the ear.ly day~ of co-operation only a few years back, I too was a money
lender m the mfancy of the Central Bank. But the first cash is really only 
the bucket of water which, in my boyhood days of the old draw pump, we 
used to pour down a new pump to set the sucker at work. Once the sucker 
is filled, there is plenty of water to draw from the soil and I got my village 
society deposits back. ' 

(ii) No experience. 
(iii) No remarks. There are no middlemen except dalals when bullocks 

are sold, but a society for the sale of mules in Ohakwal might be worth con
sidering. 

(iv) No experience, but I would like to say that, even in faction.-ridden 
Jhelum, the custom of wingar-turning oUIt yokes for building bands ina 
neighbourly way-obtains just as it did in Dera. 

~v) There is an opening for such societies in Ohakwal in this district, where 
sOlls are evener and more uniform. 

(vi) None. Societies such as contemplated would not work in Del'a, and 
even in Chakwal (Jhelum) much caution would be needed. 

(vii) The one thing both Dera and Jhelum people will do is wangar (Dera) 
wingar (Jhelum)-pooling resources in building, say, a bund or the like. 1 
have no experienoe of a, society for joint farming. 

(viii) I have advocated putting all the Board and as many of the sub
sidized bulls as possible at the disposal of Oo-operati ve l:locieties. 
These societies have just begun to spring up. I would like to 
see all Board and sub~idized bulls entrusted. to one member of 
the societies, to be supervised by the society or society committee 
to see that the animal is properly housed, groomed, ex.e;rcisoo, 
and dieted, and to see to its proper employment. The main object 
should be to produce Dhanni draught animals, but I would like "herd" 
cows also to be entered in the society's stud book and see the society expand
ing into the twin object (i) getting blood and bone into the bullock, and 
getting good milch cows as well. 

(ix) Better living societies are very popular* nowadays object, diminution 
of extravagant customs and expenditure. These societies can easily become 
mere eyewash. I have had criminal cases with broken bones over their in
ception already, and when I once read in, possibly, the" Pioneer," that the 
Deputy Commissioner, Rawalpindi had issued a ukase forbidding more than 
the expenditure of a certain sum on marriages, I could only murmur 
"Tantum potuit D.O. s'UO.dere malorumP" No Deputy Commissioner or 
society can issue prescriptions against -the conscience of mankind; you have 
slowly to educate that conscience. 

(c) No. 
(d) Yes, and that abundantly. 
QUESTION 23.-GENERAL EnucATloN.-(a) (i) By the time a boy goes to a 

college, except it is an agriculturll:l college, h? is utterly ~ivorced from the 
soil. He is even worse than a soldler, and he 16 lost to agl'lculture. 

(ii) and (iii) It is particularly in the middle schools that a ru~al or Il;gri
cultural garb is needed in the country. One hears of teachers belI~g tr~ned 
in natu.re study !lr in '~civi.cs," but w~at ~eems to b~ wanted. m mld~le 
classes lS sound mstructlOn m the 3 R s, wlth useful mformatlOn and 1ts 
application to local circumstances. There is at present a complete divorce 
from home and school in the country middle and elementary schools. . A 
country boy should get instruction in a farmer's accounts, farmers bemg 
notoriously bad at accounts, the calculat~on of interest, the m~asure~ent of 
a. field, railway fares, bMaar transactlOns, &C. The teachmg mlght be 

* But see reply to Question 46,388 (page 827). 
Mr. W. R. Wilson. 



819 

" ruralized" more-with rural subjects and rural occupations for the pur· 
POBeS of illustrations. Please also see answer to Question 2 (v). 

(b) (i) By "Home work "--seeds, vegetables, poultry, and even having a 
calf for one's own. 

(ii) It was just being introduced in Dera when I left in 1924: it has yet 
to be introduced in Jhelum. 

(iii) At the age of 8 to 10, boys became useful to their parents, and they 
are taken from school. It is a moot point'whether they are the better for it 
or not. Too often now even the primary-passed boy turns up his nose at 
agriculture. 

QUESTION 24.-ATTRAOTING OAPITAL.-(a) In the Punjab, capitalists
colonies I cannot speak for-are ruled out by the Land Alienation Act. The 
" Junkers" or squirearchy will only add to their broad acres. Government 
has got a lot of land to dispose of. Let some of it be given to practical 
horti<iulturalists, engineers, on conditions of mechanical traction only, for the 
upkeep of a herd, etc. The Land Alienation Act does stand in the way of 
capital being put into land. 

(b) Lack of education and lack of means. Speaking of Dera and Jhelum 
(90 per cent. Mohamedan) I know few Mahamedaris who are not in debt 
and few who can conceive that improvements are possible in the traditional 
system. 

QUESTION 25.·-WELFARE 01' RURAL POPULATION.-(g) Village life is 
appallingly dull and brutish. That is why Jhelum people, almost in a 
spirit of waggishness, stone their neighbours. 

With 80 many Indian Officers (retired) in Jhelum, it is worth trying to 
enlist their sympathies in the matter of sanitation in villages. When a 
village is ready to put down a pavement or some simple drainage system, 
and has partly done so Government should not be too finicky in asking for 
estimates, etc., before giving a grant. Some trust should be reposed in the 
Deputy Commissioner and District Board, that the grant will not ,be mis
applied or wasted. 

See paragraph 442 in the Indian Ta.xation Enquiry Report, Volume I. The 
principle should be, help those who are genuinely ready to help themselves, 
without any such red tape. 

See what can be done with Rural Community Councils and enlist the aid 
of co-operative societies of good standing, and give selected teachers, 
particularly of communal high schools, the chance of giving lantern lectures 
and general extension lectures. 

(b) Yes. I have an enquiry going on in Jhelum at the present moment, 
but the mistake made was at the instance of the Economic Board-in selecting 
a graduate from a town. This" townee" is not in sympathy with the 
country folk. The better agency for such enquiries would be, not a spoon
fed graduwte, but a rural naib tahsiZdar candidate, with his spurs' yet to 
win, and a country man by birth and breeding. 

(e) None. I am still hopefully journeying, with no prospects of arriving 
anywhere. 

QUESTION 26.- STATISTIOs.-(a) (i) No. Every:thing is recorded satis
factorily enough as it is in the Punjab. 

(ii) Under a kind rents system, which is only too common, stacks of 
information are available in the account books of landlords. A synopsis 
based on the exploration of such data has always seemed to me more 
valuable than isolated crop experiments. 

(iii) The enumeration of livestock is too casually done at present. Take 
camels, for example, in Dera: it would take weeks to count them properly. 
The quinquennial enumerations should be made a serious business properly 
supervised. 

(iv) No •. 
(v) No. 
(vi) No. 
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Oral Evidence. / 
46,800. The Chai1'111DI/I,: Mr. Wilson, you are Deputy Commissionet' of 

Jhelum in the Punjab P-Yes. 
46,301. On the first page of your note, you point out that the number of 

persons who can get to either Lyallpur College or to Pusa is necessarily 
limited. What view have you formed about the usefulness of Pusa as a 
Central institutionP Would you like to develop that at allP-1 have been 
in backward districts and there Pusa is merely a name oonnected with 
experiments and improvement of seeds and that kind of thing. None of my 
agriculturists have ever gone to Pusa I think; they come to Lyallpur 
occasionally. 

46,302. And you find that the reputation and prestige of Lyallpur is high 
with the cultivatorP-Yes. 

46,303. Is there a growing confidence in the advice of the Agricultural 
DepartmentP-The Agricultural Department in Jhelum has just begun its 
operations in that district, and when I was in Dera Ghazi Khan, the 
Agricultural Department had hardly begun to send their assistants to 
lecture and educate the country side. 

46,304. What are the agricultural characteristics of your districtP-It has 
a riverain stretch, a hill stretch and a plateau. There are a few wells, but 
the whole district depends for its cultivation on rainfall. T):18 rainfall varies 
from 30 inches to 18 or so, as one goes further west from the Himalayas. 
The holdings are small; the district is thickly populated. 

46,305. So that for the most part it is a typical barani areaP-Yes, of the 
norther/l Punjab. . 

46,306. Do you feel that that class of farming has had a fair share of 
attention given to it by the Agricultural DepartmentP-Not yet; the Agri
cultural Department is beginning to take up the Northern Punjab in a way 
which was not the case two years ago. The Agricultural Department is 
beginning to start demonstration farms, to send Agricultural Assistants 
and generally to invite my agriculturists to come to Lyallpur and see what 
Lyallpur is doing. 

46,307. Are there any young men from that district studying in the 
College at this moment P-I think there are, but I cannot say for certain; 
I think I have got one man here, and I think I have also got another man 
in the fitters' class. 

46,308. Do you form the view that it would be possible, with profit, to 
sink many more wells in the districtP-I would prefer to have the present 
wells bored. 

46,309. ExtendedP-To get a bore to go to the lower stratum; there is 
scope for sinking new wells. but there is greater scope for boring in the 
present wells. 

46,310. Is there a very active demand amongst cultivators for sinking 
bores i1l. the bottom of wellsP-They hardly know of the possibilities. If 
wells were bored. I am sure the demand would be very keen. because the 
benefit would be so great. 

46,311. How about the plant and personnel availabl~ for embarking on 
that workP Is that sufficient in your viewP-We have not any plant at all 
at present. 

46,312. Neither plant nor personnelP-No. with the exception of con
tractors who come from Lyallpur and Rawalpindi and occasionally bore a 
well at a cost of Rs.3oo or so. 

46,313. On pnge 803. in answer to our Question I. you suggest the forma
tion of an association of voluntary workers. for example. the Chakwal 
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I16sociation, fOIl' the improvement of agriculture. Have you had experience 
of starting a society of that sort P-No. I made that suggestion because we 
a.re going to have demonstration farms, and I thought that would be a. ,el·y 
effective way of bringing the tewhing home to the people in their own 
fields. 

46,314. What class of persons would you suggest should be drawn upon 
for such an association P-Any agriculturists who would volunteer to work 
in oo-operation with the farm instructors in making comparative experi
mente or in general working in association with the demonstration farms 
or the experimental stations. 

46,315. Is there any difference between your suggestion and what the 
Co-operative Department are carrying out in the shape of their bettar 
farming societiesP-I have no experience of better farming societies. 

46,316. Is the Co-operative Department active in the Jhelum district?
Yes. 

46,311. But you have no better farming societiesP-No. 
46,318. What vernacular middle schools are there· in the district P-There 

are many vernacular middle schools in the district; I should say that, 
roughly speaking, we have nearly a score of them, but there is only one 
school that has got anything in the way of a piece of ground attached 
to it with some agricultural teaching being given in the classes. 

46,319. And how long has the agricultural interest been awake in this 
middle schoolP-The school was started, I think, about three years ago, 
but it has never made much progress. 

46,320. How do you account for thatP-It is a novelty, and the land 
the school has got is about three acres with no facilities for watering 
the soil except from a neighbouring well, and the boys themselves in the 
middle school do not take any keen interest in agriculture unless they 
have a keen and really enthusiastic teacher to divert their interest to 
the field. 

46,321. Your experience of this one middle school i8 distinctly dis
appointingP-Yes, but in the beginning most experiments are rather 
disappointing. 

46,322. Was the teacher in charge of the agricultural work trained 
at LyallpurP-He must have been. 

46,323. You say, "But the land is tilled and watered by hired labour, 
and the boys only play at their allotments, which are not visible to the 
uninstructed eye "P-Yes; by that I mean to say that when I visited the 
school I asked two or three boys where their allotments were and they 
could not tell me; it looked more like an open field rather than pieces 
of land split up into little plots, each allotted to a boy. 

46,324. WiH you turn to page 8051' You sa.y: "Night schools for adult 
in the country are usually frauds. The teaching is undertaken by day 
school teachers, who are only out for extra allowances." Have you much 
experience upon which to found that view P-That is as a result .of com
plaints receh'ed from the countryside. Very frequently the inspecting 
staff of the Education Department have not been in a position to denv 
the substance of the complaints when I have made inquiries from them. 

46,325. Where do the complaints ,come fromP-From members of the 
District Boards, Zailda1·s, and l so on. 

46,326. What do they sayP-They say the school is not really carried 
on in the way in which the attendance roll would show, that the attendances 
are very casual and that the school really does very little good in most 
cases. 



822 

/ 46,327. Is the attendance roll fakedP-I suspect it; but that, of courde, 
would all depend on the type of teacher. 

46,328. Have you yourself ever walked into the class to have a lookP
I am afraid I have not. 

46,329. You judge from your experience that the c().()perative night 
schools are as a rule conducted on better lineeP-Yes, because a co-operative 
night school would start if the members of the society really wanted the 
school; whereas the night school under the District Board would probably 
start because the teacher wanted to have further activities. When a co
operative society has started, then we know there is a demand for a 
night school in that place, and the thing to do is to hand it over to 
the District Board as soon as possible. 

46,330. Would you turn to page 806 where you give, in answer to our 
Question 4, para. (3), some facts about the expenditure on roads in the 
district. How do you account for the small amount spent as compared with 
the amount budgeted for? Do I understand the table aright?-Yes,. that 
is so. The real reason is the inefficiency of the district engineering staff 
in a poor district. The staff is poor, 'consisting of a District Engineer 
who get<; Rs.300 or Rs.350 a month, and under him there is one Sub
Overseer for each tehsil; it is a matter of experience that when contracts 
come up for sanction before the Board meetings, the members very rightly 
criticise them as being expensive and then the estimatee again get canvassed 
about, and eventually at the end of the year we find the work has ::lot 
been given out, or, if it has been given out, it has not been done in 
the way in which it should have been done. The remedy is to improve 
the staff. I ought to say that, in the neighbouring district of Shahpur, 
where there is a wealthy District Board, they have done a great deal 
in the last two or three years, but there they have equipped the Board 
with a most excellent staff. 

46,331. Sir Henry Lawrence: What prevents that remedy being applied 
hereP---,We are endeavouring to get a better District Engineer, and to 
increa.se the tehsiZ staff. 

46,332. But what prevent<; it at present?-Nothing really; the staff 
ought to be strengthened, and it is being strengthened. 

46,333. The Chairman: On page 807, in answer to our Question 5 (b), 
you are talking about taccavi loans and you say that too frequently 
advances are not devoted to the objects for which the loans are made. 
How far is it possible to control that condition P-That can only be con
trolled by better superVIision on the part of the tehsil agency, which is 
often a very heavily worked agency with a lot of other work to do. 

46,334. On page 808 you are recommeillding taccavi as a means 0If 
financing the sinking of wells. You say: "There is not a tube well in 
Jhelum, and only one in Dera, sunk by a Hindu capitalist." Do you 
happen to know whether that well is successful P-When I last saw it it 
was doing very well indeed. 

46,335. How deep is the well, do you knowP-1 think about 60 or 70 feet. 
46,336. Do you happen to know the 1l.0wP-I cannot say. 
46,337. Do you gather that the subsoil water in the Jhelum district 

offers opportunities for sinking tube wells on a large scale ?-I cannot 
say until the experiment is made. 

46,338. On page 809, in answer to our Question 6 (c), you say that 
the Land Alienation Act has defects which it is needless to go into here. 
Are those technical defects P-Minor defects; one difficulty is about dealing 
with the applications of people who are not notified as agricu~tural .trib~ 
but claim to be recognized as such. These, however, are dlfficultlee .n 
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practice. I have only noted one main defect, which is a defect in the 
South-Western Punjab. 

46,339. You say: "In the South-Western Punjab the peasants or a lot 
of the smaller fry have only exchanged servitudes. The' gombeen.' 
man has been told' Hands off the land,' but there is the Mahommedan 
squire or junker in many of whom the passing of the Land Alienation 
Act has bred a perfect passion for consolidating large estates, buying up 
cheaply or simply appropriating Naboth's vineyards, and creating a vast 
landless proletariat." What is the largest estate of that sort which you can 
think of P Are there many large estates P-There are many large estates 
in Dera Ghazi Khan, but they were already large before the passing of 
the Land Alienation Act; they have been increased after the paesing • 
of the Act, and I think I can quote instances where in some cases they 
have been doubled. 

46,340. Is that process going on to-day?-It was going on till the time 
I was in Dera. Ghazi Khan, but I fancy that the pace has slackened of 
late. 

46,341. If the Land Aliena.tion Act were repealed to-morow, would the 
process be arrestedP-No; but there would be another competitor in. the 
field, and the vendors would find that they would get a better bargain for 
the land which they wished to sell to meet any of their necessities; this 
land goes cheaply a.t present, and these "engrossing" landlords are not 
" improving" landlords. 

46,342. On page 812, in. answer to our Question 15 (a), you 5&y: "The 
Deputy Commissioner is never, or very rarely, an expert on agricultural 
problems, but he has his interest always riveted to agriculture." Is it 
your view that members of your Service in the Punjab regard themselves, 
broadly speaking,. as responsible for the economic advancement of the 
peopleP-Yes, it is the foundation of their lWork; I mean criminal work 
ought to lessen as a rule if the economic conditioIlB of the people are 
bettered. 

46,343. Art' you the Chairman of the District BoardP_Yes. 

46,344. Do you notice any movement in favour of a non-offioial Chairman P 
-I have just had a new Board elected, and I put the matter to the 
members the other day and they were not lor it; as a. matter o~ fact, in 
mysmall District Boa.rd, the rules do DOt allow a non-official Ohairman to 
be appointed. 

46,345. Sir Henry La.1Vrence: In any districtP-The Government rules 
are, I think, that in District Boa.rds in Which. 75 per cent. of the members 
are elected, the District Board on their option can apply for a non-official 
Chairman, but where the elected percentage is less than 75, then Govern
m~nt for the present has not given them t'hat option. 

46,346. The Chairman: On page 816, in answer to our Question 17 (c), 
you give it as your view that there is °a future before the lac industry in 
JhelumP-1 think so; it is one of the things the Agricultural Department 
proposes shortly to take up. 

46,347. Is there any lac cultivation at the momentP-No. 
46,348. How about sericulture P-I have no experience of sericulture. 
46;349. Would there be caste difficulties in connection with any extension 

in poultry farming P-None at all; 'a good deal of poultry farming already 
goes on in t'he scattered hamlets in Jhelum. Villages are not compact there 
they are scattered into a. lot of hamlets. 

46,350. What market do they supplyP-The railway, Gujarkhan and 
Rawalpindi. 
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... 6,351. Is anybody interested in the improvement of the strains of fowls? 
-There is a Oamel Specialist who has got a. piece of ground near Lahore 
for the improvement' of poultry strains in the Punjab . 

• 46,352. Is he working at all in JhelumP-The fowls are kept in the Camel 
Specialist's compound at Sohawa, and work is being done there. 

16,358. In answer' to Question 20 (a), on pagEl 817, yO'U say: "The 
market at Jhelum only began to flourish when it was taken out of octroi 
lilIlits and placed on the Grand Trunk Road." What do you think was 
the obstruction to business before the market was removedP-It was 
inaccessible in the town with its narrow streets and it usually got flooded 
in the summer for weeks on end. 

46,354. Who looks after the marketing when it is outside the octroi 
limits ?-There is It private MSociation of Jhelum merchants. 

46,355. Is there II. wall round the marketP-Yes. 
46,356. And the association presumably employs watchmen to prevent 

theft P-They do, but I am afraid they do not employ any sweepers and 
bhi,~tis to keep the place clean; they employ watchmen; I, have not heard of 
any burglaries there. 

46,357. But the writ of the Municipal Oouncil, if such there be, would not 
run in the market under those conditionsP-No. 

46,358. Ought not some provision to be made fur keeping a market of 
that sort clean P-Efforts are being made now, but the market people them
selves will not do anything beyond completing the well they are sinking, 
and the Municipality, being itself very poor, feels reluctant to spend money 
upon a site and a concern that has robbed its town proper of a great par~ 
of its traile. 

46,359. But ought not the market committee to receive official 
reoognition and have laid upon it th'e duty of preserving order and cleanli
ness within the market limitsP-Yes, even now t'he Municipality can insist 
upon the market being kept clean and in order under the provisions of 
the Municipal Act. 

46,360. It is within their territorial jurisdictionP-Yes, but beyond the 
octroi limits. 

4.6,361. But I should have thought thnt if the Municipal Oouncil felt a 
litHe aggrieved at the removal of the market from within the municipal 
bOllndary, nothing would give the Council more satisfaction than to insist 
upon the JI1arket committee spending enough to keep the market cleanP
Most of the Municipal Commissioners concerned have big; interests in that 
very market. 

46,362. And that makes them broader minded in that matterP-Yes. 
46,363. Sir James MacKenna: You complain of the bad quality of District 

Board Engineers that you get in a district like Jhelum. Are District 
B.)ard Engineers in thi~ Province rEWlruited by the District Boards, or have 
YOll a separate service of District EngineersP-No, they are recruited by 
the Boards. 

46,364. Do you think it would be a. good idea to havel a regular service 
under the Ministry of Local Self-GovernmentP-Yes, it would give the 
Distriot Engineer some esprit de rorps, some status to stand on, and we 
would be able to get better men. 

46,365. I understand that policy has been taken up in Madras since the 
introduction of the Reforms. On page 808 you giv,e, as one of' the reasons 
for agricultural indebtedness, this, namely: "the office of Zambm'dar in 
non-canal tracts." Would you explain thatP-My experience both in Dera 
nnd Jhelum is that all my lambardars get very little in the way of emolu
ments in the course of a year; often the sums are very trivial, being under 
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RB. 10, and they get into debt. When I have inquired from them as to how 
they had conrt.ra.cted the debts, the reply usually was thwt it was due 'to 
carelessness in handling Government money, and the necessity of payingi~ 
t'he land' revenue into the tahsil, and generally the burden put on t.he 
Zambardar results in his getting into debt. . 

.16,366. That is the cause of agricultural indebtedness in the particular 
caseP-In these two districts, so fa.r as the lambardars a.re concerned, they 
are in debt; that is not the case in the bigger colonies. . 

46,367. On page 816 you say: "Olives were put down by an enthusiast 
on a small grant many years ago, but the forest people saw to it that they 
were ruined." ;What process of destruction did the Forest Department 
indulge inP-There is this Rakh Gandhala, which is about 2,000 ft. high, 
a very fertile stretch of about 300 acres, with a stream flowing through it; 
the olives were planted on, I think, a stretch of 30 acres, but it so happens 
that the forest ranger and other forest subordinates have their quarters 
in this rakh, and they objected to another company, as I think it was, 
coming in and taking a piece of, the most valuable grazing ground in the 
ro.kh. Otherwise the olives might have been successful. I believe that is 
the fact, and that is why J put it in my note. 

46,368. Professor Ganfl'Ulee: On page 805, you make reference ta the IWral 
OommuDiity Council; do you consider that this organisation has a promis
ing future in your district?-It has yet to be seen; the organisation has 
just begun; nothing has been done yet, but we hope that in connection, 
first of all, with a. BOheme of the Punjab Government called intensive zails, 
we shall get the organisation to start with regard to sanitation, extension 
of adultt education, and the objects of the Rural Community Oouncil. 

46,369. Do you see signs of the villagers taking a live interest in this 
Council?-It really has not; begun yet, but I think there is a possibility 
for it, even in a faction-ridden place like Jhelum, if concentrated work 
is done in a partiCUlar zail and the consciousness of the people is awakened: 
You cannot waken a district straight away; you have to make a small 
beginning; I think even in Jhelum there is scope for Rural. Community 
Council work. 

46,370. Do you think you ,will be able to enlist the sympathy of the 
retired soldiers and pensioners?-I think so, certainly in regard to improved 
saDiitation; they have seen the world and they know that improvements are 
possible in the dirty state of villages. 

46,371. Do you find that the standard of living and ,social outlook of 
pensioners and men who have had military training are superior to that 
of the other villagers?-Deoidedly. 

46.37'2. On page 805, you refer to dry gram cultivation, and say that in 
recent years it has achieved great populal'ity. Who took the initiative 
in this direction?-I do not know; I think it began in the light loam, 
and even in the sandy tracts in the Mianwali district; but I do not know 
who took the initiative. 

46,373. It is not the result of departmental activitiesP-I would not like 
to say it was not, but I really do not know. 

46,374. On page 806, you ~uggest that the Agricultural Service should 
keep the head of the district informed about departmental acJ;ivities. What 
i~ the present situation? Are you not in touch with the Agricultural and 
Veterinary Departments?-I am in touch with them, but I would like 
something more in the way of monthly or quarterly conferences with the 
Agricultural Department, the Veterinary Department and the Co-operative 
Department, just to discuss wha.t has been done, what difficulties are being 
experienced, and perhaps wha.t the Deputy Commissioner could do to a.9sist 
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the departments. At present I think the departments, particularly the 
Agricultural Department, are inclined to look more to the Deputy Director 
in Rawalpindi than to the Deputy Commissioner, who, after all, is the 
netghbour of the local representative of the Agricultural Department and 
is always living next to him. . 

46,375. Does the Deputy Director of Agriculture never call on you and 
discuss problems of agriculture with youP-He does, when the Minister 
comes, and occasionally on other occasions throughout the year. 

46,376. You say that Jhelum has over 10,000 pensioners. What do they 
do after they retire from the serviceP Do they take to agriculture or 
stock-breeding or anythmg of the sortP-It is a very difficult problem; they 
have got nothing to do; they look after their small holdings. They often 
have very little to live upon, and the demobilisation in recent years has 
made the problem in the Jhelum district a very difficult one. 
~,377. You say that the Land Aliena-tion Act has created a vast landless 

proletariat; could you tell us whether that Act has increased the number 
of agriculturist moneylendersP-There were no agriculturist moneylenders 
in Dera and Jhelum, as far as I know; the only agriculturist who finances 
the Lania or does anythmg of tha.t sort is the wetlhly retired Indian Officer. 
I have not much experience of that; in fact, I have come across very few 
agriculturist moneylenders. 

46,378. I understand the problem of fragmentation of holdings is not 
\'ery serious as yet in your districtP-It is serious enough, because we follow 
custom or Mahommedan law, and by that law fragmentation is bound to 
go on. 

46,379. On page 812, you say the Oivil Veterinary Department should 
be under the Direction of Agriculture; and then in the next sentence you 
say tha.t the two 'departments are too much at cross purposes at times. 
Have you any knowledge of such conflicts between the two departmentsP
We have had a cattle-breeding scheme in the Jhelum district which has 
been rUll in the past by the Veterinary Department, and I have seen 
representatives of both departments discussing with some acrimony the 
future of this cattle-breeding scheme and who should really have charge 
of it. It was quite friendly, but there was a certain amount of opposition 
between the two departmentfl. 

46,380. How would you obv,iate that difficuJtyP-I have not thought a.bout 
it; but I think that if you had at the head of the Veterinary and Aricul
tural Departments the Director of Agriculture, and the two departments 
working on their own lines, but under one controlling authority, it might 
bo a good thing. 

46,381. You would not like to see the two departments separatedP-The 
Veterinary and Agricultural Departments are separated at present. 

46,382. Do you want the Civil Veterinary Department separated from 
the Agricultural DepartmentP-No, I like them to be together, because 
after all, the cattle problem is a part of the general question of the develop
ment of the land, and the two departments should work for one and the 
same object. 

46,383. The most promising breed on the other side of the Jhelum is the 
Dha,nni breed, is it notP-Yes, that is so. 

46,384. Has any work been done to improve that breedP-The District 
Board. has purchased its own stud bulls, about 2.'i in number; we have also 
got about 50 stipendiary bulls which are at the disposal either of. cQ-ope~a
tive societies, or of men interested in the bull who will attend to' It and Its 
services. 
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46,385. Do you find that the members of the District Board are keen 
in the matter of cattle-breedingP-They are keen, because they love their 
bulla; they have no love for horses, as was the case in Dera. 

46,386. So there is a demand for good Dhanni breed bullsP-Yes, because 
they sell their young stock in the canal colonies like Lya.llpur, where it is 
not profitable to try and breed cattle. 

40,387. On page 815 you say that silos are needed in Jhelum; have 
any experiments been made in that direction P-That, again, is. another 
future venture of the Agricultura.l Department; it should be simple silage, 
nothing very elaborate. Nothing has been done. 

46,388. On page 818, you make the very interesting remark thwt better 
living societies are very popular nowadays, the object being the diminuation 
of extravagant customs and expenditure. Is that right, that better-living 
societies are very popularP-That has been mistyped; :what I ought to have 
said is that in the past year they have been very popular with the Sub
Inspectors of the Co-operative Department. 

46,389. Mr. Calvert: Is it sometimes the case that the popularity with 
the Sub-Inspector is reflected in a little case in the criminal court later 
onP-Yes; there was a case when one of the societies was being founded; 
the Sub-Inspector went round and asked the proposed members to put their 
thumbmarks on an agreement that they would abide by the rules. One 
gentleman was putting his thumbmark on when his neighbour said to him: 
" That is all very well, but you have just got your marriage over, and it 
is your turn to do your share in marriage expenditure." That resulted in 
a broken head alld a broken wrist. 

46,390. Have you ever beell at Lyallpur beforeP-I came here in 1913 with 
a crowd of Baluchis from Dera Ghazi Khan. 

46,391. And took them over the IarmP-Yes . 
. 46,392. Is there much similarity between the local agricultural conditions 

iJt Lyallpur and JhelumP-I know very little about Lyallpur; but our con
ditions are these: we have got small holdings except in Chakwal, and the 
system there on the baralli lands, which are our main lands with tne excep
tion.of well lands scattered along the riverain, is the two years' course; you 
get a spring crop and then an autumn crop; then the land lies fallow for 
the year, and then the same thing again. That is the general custom upon 
maira lands, which, I suppose, in Jhelum constitute about 80 per cent, of 
the cultivated lands in the district; there is no double cropping. 

46,393. It is mostly a shallow, rocky soil, is it not?-No, it is a soft, nice 
loam in Ohakwa.l; in the khadar, i.e., broken. ravine land, the land has 
been made largely by putting up bwnds and collecting the detritus in the 
hills, by putting up stout or earthwork bwnds. In the Thai, the soil has been 
ruined by the Salt Range infiltration. 

46,394. You have special local difficulties in JhelumP-Yes, particularly 
.this khadar broken land and the absence of any plateau. Lyallpur is one 
vast plain; Jhelum has only two small plateaus; the Pind Dadan Khan 
tehsil has one plateau, the ThaI, which is largely barren, and Chakwal is a 
broken plateau. 

46,395. Do you know how the cattle-breeding societies are doing in 
Jhelum ?-'fhey are only in Chakwal at present; I hope they are doing well, 
because the Co-operative Inspector has been transferred and the new man 
is taking an interest ill it. I have asked the oo-operative societies to do 
their best to look! after the cows; but the Government give a bull or a tup, 
and ask the society to do something in the way of selecting females. 

46,396. What about sheep breeding in JheluJll ?-I think there is a future 
for sheep breeding in Jhelum, because we have got our hills, we have got 
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our grasses 2,000 feet up in the ra1chs. After all, in Jhelum there are, I 
think, about two lakhl! of acres under the Forest Department which produce 
poor fuel, r;ome grazing, 'Bome grass-cutting; but when you have the possi
bility of giving summering to your sheep on the hills" I think something 
could be done in Jhelum. A society ,has been started in the plains, a rural 
society; I do not think it has done much. 

46,397. Is the Merino cross becoming popularP-We have not got one. 
46,398. Your big difficulty is the fear of fodder famineP-It is a menace 

always in Jhelum. ' 
46,399. Can you see any way of avoiding that P-Better conservation of 

fodder, chopping fodder, having silos for millet$. We have got a lot of 
m11let in J.helum. When the pinch cemes, the Takhs should be opened 
generously for grass-cutting, if you cannot allow grazing. 
'46,400. MT. Kamat ~ For how long have YOI1 been the Chairman of your 

District Board P-21 years. 
46,401. You say the percentage of net income spent on roads by your 

District Board was 4·9 in 1924-25, and 7·6 in 1925-26 P-Yes. 
, ;'46,402. You say that the state of affairs is very unsatisfactory, which 
means that the roads are bad because your finances are bad ?-The roads 
will always be bad in Jhelum because we have such a broken, rugged country; 
bu,t I admit that no improvements has been made in the past two years, 
because, having got rid of one inefficient engineer, I have been unlucky 
enough to get a worse one. 

46,403. Do you mean to say that if you have a good engineer but the same 
state of finances, you would be able to do considerably betterP-Yes, 
decidedly; I think with a good engineer and with a little better staff in the 
field, our budget for the roads could be spent. and spent with profit. One 
does not want to spend it ineffectively. We budget the amount at present, 
but we do not spend it. 

46,404. Is there any such thing as a tax on wells in your district or i~ 
this ProvinceP-No, there is no specific tax; wells are assessed to a well 
rate, which may be in the form of ttbiana, as it is called, or in the form of 
an enhanced assessment, but there is no specific tax on wells. 

46,405. If a man sinks a well for the improvement of agriculture, there is 
a sort of enhanced assessment P-If the tract is under a fixed assessment, 
automatically no assessment can be imposed upon the well until the next 
settlement; but if the tract is under a fluctuating assessment, a protective 
lease is given to the sinker of the well, which enables him to pay at the old 
dry rate for twenty years. 

46,406. Do you not think that an enhanced assessment on a man who 
sinks wells is nothing but a tax on his improvements P-There is not any 
enhanced assessment. As I tried to explain, if a man sinks a well in a 
tract that is under a fixed assessment, until the settlement comes no 
additional land revenue is put upon that well, and at settlement even, if 
sufficient period has not passed to allow the sinker of the well to recoup 
himself for his expenditure, a protective lease is given for a little period 
even after the new settlement; and if there is a fluctuating land revenue 
rate c.n the countryside, the sinker of the well will nbt pay the chaki or 
well rate; he will go on paying the old dry rate for a period that is fixed 
by Government. So that the well after being sunk does not pay any 
enhanced rate for a period, which is usually twentY' years, by which time it 
is considered that he haa got Ii return for his capital. 

46,40i. Is there any complaint in this Province that the incidence of 
ordinary land re\"enue is one of the causes of agricultural indebtedness P
No. I \lias asked last year to report 011 the prospects of getting canal water 
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through the tehsiZ Pind Dadan by a hydro-electric scheme that 
Government is considering, and one of the questions I had to put to my 
people was, would ·they be prepared to p·ay Rs.8 abiam.a on what is not good 
land. They said t.h"y would willingly pay Rs.B per acre abiana if they only 
got the priceless boon of canal water. 

46,40B. On page B19, with reference to the Board of Economic Enquiry~ 
you Bay the "townee," or the spoon-fed graduate, is not the proper agent 
for conducting this enquiry, but the Naib TahsiZdar candidate is .the proper 
man. Should this sort of enquiry be conducted, by you, hy. the revenue 
official 01.' by an independent man trained in economics ?-It is hard to say; 
I can 0!11y judge from my own experience. My man at present comes froil). 
1\ town, and I admit I gave him a difficult village to do, but it was an 
interesting village; he has always been at sea, and I have often felt that 
if I had a Naib Tahsildar candidate, the two or three months that are wasted 
in trying to introduce a man to the system of land revenue records in order 
that he should geL his facts about the village would have been saved. 

46,409. Is the Tahsildar ntlcessarily a JUan with a' rural outlook ?-I. think 
so, because his whole business is with the rural people. 

46,410. After he gets into the serviceP-Yes. 
46,411. Mr. Robe·rts: With regard to crop-cutting experiments, I notice 

you say it would be quite easy to get records from landlords' books and flO on, 
without resorting to these crop~utting experiments. Do you think that 
would cover the whole of the two districts of which you have experience ?-I 
want the two things side by side, the crop experiments and the dhanwai' $ 

a.ccounts. I was merely referring to my own efforts in Dera Ghazi Khan to 
get some accurate and fair yield; I found in going through the dhanwai's 
accounts in batai-taking areas thllit one did get a volume of data from which 
one got a synopsis that was helpful. 

46,412. And quite reliable?-NOIb quite reliable, but very helpful. 
46,413. AB regards your problems in Jhelum, do you think that an engineer 

with irrigation experience to survey and improve your irrigation systems 
would be of grerut benefit to youP-We would welcome some engineer lent to 
the district in connection with the Lifts Department of the present Minister 
for Agriculture. We have no canal irrigation in Jhelum at present. 

46,414. Would you regard 1.hat as one of the biggest things you could do 
in your district at present?-May I ask what his funol;ion would be? 

46,415. To help in improving the systems you have there. You have a 
number of systems of irrigation run by the cultivators themselves and some 
not developed lilt all p~ We have only 110 few wells in the district; the rest is 
all barani. 

46,416. Rill strearnsP-Yes, there are 'hill streams issuing from the Salt 
Range that do nothing but damage; the water is sweet at the flOurce, and it 
has often struck me, and I have made the suggestion to Government, that.an 
engineer might be deputed for three months to see whether he could not 
l1ume those streams in order to get the sweet water into the plains. A.t the' 
same time, another scope for an engineer would be in the Chakmal tehsil to 
see what is pos9ible in the way of damming the hill torrent streams we have 
there in order to· 8hamilat, or grazing ga-ounds, brought under good 
pasture. 

46,417. Sir Henry Lawrence: On page B16 you say: • Olives were put 
down by an enthusilllSt on 8. small grant many years ago, but the forest people 
saw to it! that they were ruined." What do you suggest was behind their 
objection P-It was the Forest Ranger's work; he had his own cattle there, 
and he did not want any strangers coming in to a very fertile piece of land 
which wIllS of value to him. 
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46,418. You do not suggest that the Forest Department had any policy 
which 'Was interfered 'With by olive .cultivllltion ?-No, they were hoodwinked 
by their own subordinates. 

46,419. What was done to ruin the olivesP-This experiment failed in 1917 
I believe; whether the olives, were cut, or whether the water was diverted 
from them, or wha.t was done, I do not know; it was before my time; but 
I know the experiment failed, and the local people say with certainty that it 
waS due to opposition on the part of the local forest people. 

46,420. But for that opposition, do lOU think the olive experiment would 
have succeededP-I am not an expert on olive cultivation, but I am sure 
that on that same patch of ground there is a great opportunity for a 
magnificent fruit farm; there were 200 acres 2,000 feet above sea level. 

46,421. Is this in the 'Jhelum districtP-Yes. 
46,422. M,·. Barron: It is rather an out-of-the-way spot, is it notP-It. is 

only ten miles from the Khewra. railway head. 
46,423. Sir Henry Lawrence: Do you know anything of the success or 

failure of olive cultivation over the border in Kashmir?-No . . 
46,424. Are there wild olives growing in JhelumP-1 believe there are. 
46,425. You were in Dera Ghazi Khan for some considerable time?-Yes, 

10 years. 
46,426. Is there any egret farming done by the Mohanas or local fisherm9u 

thereP-Yes. 

46,427. I do not think you have mentioned egret farming in your noteP
No, I have not; there are two farms that I know of. 

46,428. Oan you tell us anything about th8lb industry P-'l'he feathers are 
sold to the merchants, the Sukkur people I think. I believe it is a profitable 
industry; the farms are not at all on a large scale; the feathers go down to 
Sukkur; where they go after tha.t I do not know. 

46,429. Hltve you ever visited a. farm of that kindP-I saw the farm on the 
borders of Rajanpur, close to Sind, when I happened to be touring there. 

46,430. Is there any cruelty in the breeding of those birdsP-I have always 
understood the only cruelty 'Was the actual extraction of the feathers. 

46,431. Is that cruel P-I do not know; I cannot say whether it is a very 
violent pain. 

46,432. Feathers arc extracted from ostriches, are they notP-Yes. 
46,433. Is thrut cruelP-I cannot say, 
46,434. Is there any difference between an egret farm and an ostrich farm 

with regard to the cruelty in the extraction of feathers P-I cannot. say at 
all; I have not seen feathers extracted from egrets, and I know n:''[.hin~ allOut 
ostrich farming. 

46,435. You do not know that the egret moults its feathers and the feathers 
are extracted at the period of mouitP-I did not know that. 

46,436. On page 808 you say,that the" Civil Oourts in the Punjab, which 
bear the 'bulk of the money suits, are largely staffed by kinsfolk and friends 
of the moneylending and shopkeeping classes." Is the suggestion that justice 
is not done to the agriculturistP-I ~uld noti go so far as that; I simply 
point out that wHh regard to realisations, when applications are made by 
the co-operative societies in Jhelum, there have been one or two courts in 
which difficulties have been pUJt unnecessarily in the way of the Sub-Inspeotor; 
I do no.t think the help that one thought one might invite from the Oourt 
in the way of justice and flllirnese is alw.ays given wben application is made 
for realisation of money in liquidation cases or other cases. 

Mr. TV. R. Wilson. 
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46,437. Is the inference to be drawn from your statement here that you 
wish to see the staff of these Courts recruited from the agricultural. popula
tionP-Yes, I think SOj the Courts are dealing with agriculturists and their 
debts, and it seems only fair that. the judicial staff should have a sufficient 
percentage of agriculturists on the Bench. 

46,43S. Is it the policy of Government to follow the suggestion you have 
made P-I do not know about the policy of Government j in districts we simply 
get the Sub-Judges thwt. are sent to us. 

46,439. Has not the policy of Government in this matter been debated in 
the Legislative Council?-I think it has. 

46,440. You do not read those aebatesP-Not habitually. 
46,441. Is it a fur,thel: inference to be drawn from your remarks that you 

oonsider the (]jvil Court is unsuitable to such a district as Dara Ghazi Khan? 
-1 have no experience of civil work; my work is criminal and revenue; but 
in Dara Ghazi Khan, 118 a matter of fact, we had <the old jirga system whioh 
often solves very difficult cases which would otherwise be difficult of solution 
nnder the processes of the ordinary law, whether civil or criminal. 

46,442. Is the jirga system applied to disputes between Hindus and 
Mahommedans in matters of money?-Never, I think, in myexprience. 

46,443. Can it be 80 appliedP-Yes, if the executive authorities thought fit 
to appoint such a jirga, but it is not the policy to appoint a jirga in Dera 
Ghazi Khan or anywhere else to deal with money suits between moneylenders 
and agriculturist6. 

46,444. The jirga is oonfinedto matters of bloodshed?-Bloodshed, women, 
land occasionally, dacoity, and fights. 

46,445. Sir Ganga Ram: There woe tube wells sunk in RanjanpuT tehsil? 
-I believe there is another one in Rajanpur, but I do not think it has 
worked. 

46,446. The owner came to me for advice; he said it did not work; why 
did not it work P-He ueed rotten material that he had got from a. scrap 
heap. 

46,447. He sank a tu'be well; was it not done through the Agricultural 
DepartmentP-No, there are two wells; there is Dharm Chand's in the 
Dera Ghazi Khan tehsil which from the first worked very 'Well, and there 
is this other tube well near RajanpuT which has never worked to my 
knowledge, because the whole of the material was rotten. 

46,44S. He did that work himself: he did not do it through the Agri
cultural DepartmentP-No, ,both the wells were sunk on the initiative of 
these two capitalist Hindus. 

46,449. Have wells been tried in the kaUar land of the basin of the 
IndusP-No, because there is such a tremendous flood in the summer that 
the whole thing becomes one sheet of water . 

. 46,450. Under the scheme in 1911, when at the request of Sir Louis 
Dane, you made a report about pumping from the Indus, in order to 
get a perennial supply for Dera Ghazi Khan, nothing has 'been done?
Nothing has been done; that scheme died an easy death, I think. 

46,401. In your opinion, are these inundation canals suffici,elnt for the 
district, or can they be enlargedP-They are quite sufficient; the great 
thing about inundation canals is that if you can get a cold weather supply, 
by all means try to get it, and do not refuse a oold weather supply to 
cultivators on the ground that your canal wants clearing or repairing. 

46,452. I am told that the duty on those inundation canals is very small, 
because sufficient control is not kept on the water; is that soP-That is 
flO; the duty is very low. 
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46,453. Why is that soP Will not the Oanal Department keep a. good 
control over the outle1:6 and so forthP-There is a. great deal of land, very 
few cultivators and uncerta.in supplies; when the river goes down, you may 
have the canal practically dry for two weeks_ or more. 

46,454. And they do not do any pumping from the river or canalsP
Pumping from the rivers cannot be done in the summer; the whole thing 
is too nncerta.in. 

46,455. You are awa.re of this scheJlOle in connection with the Jalalpur 
OanalP-1 am. 

46,456. They applied to me sa.ying they would be prepared to pay &. 10 
an acre, although of couree in the scheme we have only' put down Rs. 7 P
Yes. 

46,457. Do you think &.10 would not be too high, that they would 
gladly pay &.10 P Will that land stand so much ae thatP-I should 
not like to say; I am sure they would pay Rs.8, and in the hope of 
getting canal water they would say they would pay Rs.10 per acre, but 
I think &.10 would pinch the cultivator. 

46,458. In the event of that ca.nal being coustructed, wha.t would be 
the increase in revenueP Would you not double or treble the land 
revenueP-Yes; in the tract for which the canals a.re proposed at the next 
settlement, a. hea.vy reduction in land revenue will be necessary. 

46,459. That is if the cana.l is not oonstructedP-Yes. 
46,460. But if the canal is constructed, would you double the revenueP

I cannot say; there is -bound to be & large increase in land revenue apart 
from nbiama. 

46,~1. Hae no one advised you about the reclamation of ravinee in the 
Jhelum districtP There is a machine for terracing it; has that been 
triedP-No; but I do not know quite what you mean by recla.mation of 
!'lIvines. 

46,462. By terracing itP--Our ra.vines are very abrupt and rugged, and 
where terracing has been possible. the cultivators ha.ve made wonderful 
works of stone in the most unlikely places; I have myself seen terracing 
being done on stony roil that I would have thought wae not worth a 
penny, but gradually the soil is forming; that has been done by local 
initiative. 

46,463. You are not aware of any machine to do itP-No. 
46,464. Do you not think that instead of giving taecalli direct for the 

construction of wells, in which case the money is not economically spent, 
Government should ooustruct the wells and charge 4 or 5 per cent. P-If 
Government would do tha.t, I think that would be all the better, particu
larly in regard to bigger works. 

46,460. At present, the whole of the taeca1li does not reach the applicant; 
there is a certain amount of leakage on the 'Way P-I a.m afraid there is. 

46,466. What is the difference between bwrani land revenue and ehahi 
in your districtP-Barani is usually a rupee an acre, while chahi is double 
that or a. little more. 
46,~7. How many acres does a. well commandP-Very little; I think my 

wells throughout the district only command, say, 4 acres; the water is 
often deep. I ought to say I think the barani ra.tes are more; the maira 
(baralli) rate is about &.1-4-0, and the chahi rate is probably on the 
average double tha.t. 

46,468. You have not thought of starting myrabolams cultivation in your 
districtP There is an enormous export of that to America. Do you call 
it han or jungli P It grows wild P-I have not heard of that. 

Mr. lV. R. Wilson. 
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46,469. You speak of trouble with regard to District Board Engineersj. 
would you support the idea' of creating a service of District Board En; 
gineers throughout the PunjabP-Yes. 

46,470. Wo -recommended that, but there was 0pP06ition becauae some 
Deputy Commissioner wanted to have the appointment and everything in 
his own handsP-I think those Deputy Commissioners, judging from my 
experience, were very foolish. 

46,471. SIT Thoma. M :ddleton: I judge from your precis that you have 
given special attention to animal husbandry. 'What more can be done 
for the camel than is now being done? You point out, I think, that more 
work on surra. is necessary?-I think the came} in the Punjab is gradually 
being eliminated 'by the extension of canals; it cannot flourish in a humid 
climate, so far as I know. I 'would like to have an assistant in the surra 
laboratory; since Major Orosse left the laboratory four years ago, the. 
assistanti has been working by himself; I do not think he is the type of man 
who can go to Muktesar and other plaoes and put the results of his work 
before Bio-chemists, Botanists or Entomologists in order to enable him to 
work on really effective lines. At present, he is trying to show how long 
an artificially infected tick can give surra without having any food; it 
is vory interesting, 'but I feel one does want a. proper man in charge ' of 
this laboratory, ,if there is going to he really effective research. 

46,472. Is there anything else that suggests itself to you that we might 
do to assist the cameIP-No. I think surra. might be more adequately 
investigated, and as for the camel, he is being extruded from the Punjab 
proper. He used to flourish in this area. at Lyallpur when it was avast 
baT, but now it is a. vast tract of ca.nal irrigated land. 

46,473. You give us a very graphic description of the Dhanni and Hissar 
breeds; the former being described as sturdy breedy bullocks, and the latter 
as great leggy creatures. What is the characteristic of the DajilP_They are 
.; little heavier animals than the Dhanni, 'but appertaining more to the 
stocky Dhanni than to the very big leggy Hissar animals. 

46,474. You say that the cows of the Dhanni breed are universally 
neglected?-Yes. 

46,475. I think, you describe them as miserable animals, while the bulls 
" walk the pasture in kingly flashing coats." How can such fine animals 
have 'been the progeny of poor dams? Is it not proof that the _cows are 
good if they are properly treatedP-Yes, if the cows are properly treated; 
one hopes that the cows will again get the honour that is due to them, 
but at present the cows are very very miserable specimens; but, as you 
say, the cows must have something in them to have been the dams of, 
these bulls. 

46,476. Your a.ttention has been directed to getting some method of 
selection adopted for the cows that are to be mated with the District Board 
bulls ?-I have asked the co-operative breeding societies to concentrate on 
the selection of the dams for breeding. 

46,477. Do the hills in the Salt Range to which you refer afford good 
sheep pasturage? Are the sheep there at present of a good typer-yes; 
there are a good many sheep in the hills, 'but. not of good type. 

46,478. MT. OahlllTt: Is that the Dumba sheep P-No. There are more, 
sheep than goats in the Salt Range, I think. 

46,479. SiT Thomas Middleton: Your view is that the demonstration farm 
should a.lways do some 'experimental work?-Yes. 

46,480. You feel that there are so many problems to be tackled in th~ 
Punjab that they cannot be centralised, and that each manager ot a 
demonstration form should have some experimental 'work in viewP--:-YB6, 
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with reference to the soil and climate of the place in which he has hi.~ 
demonstration farm~ that would make it a more lively institution, [ 
think, than it would be if it were simply an educational institution saying, 
" We have got this thing and you must follow it," there being no room 
for experiment locally. 

46,481. You differentiate between agricultural education and education 
for agriculturists, and I take it from your remarks on general educatioTJ 
that your view is that much more should be done through the medium 
of the vernacular for the instruction of agriculturists P-In the countryside 
all the education, even nowadays, is through the vernacular; Engli~h 
schools are just springing up. 

46,482. You think much more use should be made of the vernacular 
in giving instruction of the kind that is required by the agriculturistP
Yes. 

46,483. That is what you are arguing forP-Yes, there should be more 
rural education having reference to the every-day problems that crop 
up in the life of a farmer's son or of a farmer. 

46,484. You point out as regards education in English that when a 
boy goes to a college, unless it is to an agricultural college, he is even 
more lost to agriculture than a soldier isP-Yes. 

46,485. On page 807, with reference to long term oredit, you emphasise 
the point that the instalments should not be spread out over an excessive 
period. What would you consider an excessive periodP Is twenty years ex
oessiveP-1t depends largely upon whether the improvement is a visible 
improvement still functioning. 

46,486. Take the case of a well P-I should think fifteen years ought to be 
the limit; it should 'be from twelve to fifteen years. 

46,487. Mr. Barron: Wben you say that the Civil Veterinary Depart
ment should be placed under the Director of Agriculture, what 'kind 
of a Director are you thinking of? You know of course that the Civil 
Veterinary Department is at present under the Director of Agriculture? 
-I did not know that; I thought the departments were working separately. 

46,488. Are you thinking of a Director who would be neither an officer 
of the Veterinary Department nor of the Agricultural Department, but an 
outside officer co-ordinating the two departments P Is that what you 
are thinking ofP-No, I was only thinking that as the Veterinary and the 
Agricultural Departments have one and the same object, getting out 
of the land as much as possible, there might be one general Director, 
whether he were a co-ordinating officer or an agricultural expert. 

46,489-90. The Ohakwa.J tehsil is, I think, the centre for the Dhann.i breedP 
-Yes. 

46,491. And is not the difficulty there that the people, owing to the 
difference in value between a bullock and a cow, will not feed the female 
properly when she is youngP-That is largely the difficulty; a trade is 
done in bullocks, the bullocks are profitable, they are sold to the colonies, 
and all the milk and care is given to the bullock; the heifer is neglected. 

46,492. Are you aware that the greater interest lately displayed by the 
Veterinary Department in the matter of cows and heifers to which you 
refer is perhaps due to the visit of an officer who belonged to neither of 
these two departments to Rawalpindi last yearP-No. 

46,493. You referred just now to the research 'work and experiments 
at Sohawa; you know that Government is trying to obtain an officer 
to take the place of Mr. OrosseP-1 am very glad to hear it; I did not 
know. 

Mr. W. R. Wilson. 
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46,494. Poultry breeding is a great industry in Jhelum and Gujar 
Khan, is it notP-It is. 

46,495. A great deal of the poultry supplied to Simla comes from Gujar 
Kban, does it not P-I do not know that. 

46,496. The platform at Kalka railway station is almost every day 
covered with baskets of poultry from Gujar Khan P-I did not know that. 

(The witness withdrew.) 

KHAN BAHADUR CHAUDHRI F AZL ALI, M.B.E., President 
Gujrat Central Co-operative Bank. 

Replies to the Questionnaire. 

QUBSTION 2.-AGRIOULTUltAL EDUOATION.-(i) No. 
(ii) Yes; almost in each district of the Punjab. 
(iii) Yes. 
(v) Graduates should be given preference in various .Government 

departments. 
Agricultural education should be such 116 would enable a student to 

increase the outturn considerably. 
(vi) Yes. 
(vii) Yes; the medium of instruction should be the vernacular. The 

curriculum should be so modified as to contain more of practical training 
in agriculture. 

(viii) All are useful. 
(ix) They are mostly in Government service. 
(x) It will attract middle clll6s youths only if it can be made paying, 
(xii) A suitable curriculum should be carefully prepared according to 

the local conditions. 
Special prizes should be awarded on attaining a special standard. 
Effective propaganda should ·be carried out by means of magic lantern 

lectures, &c. 
Teachers should be remunerated according to the literacy certificates 

issued. 
The teacher should be at liberty to teach the adults at any time and 

at any place. 
Everybody who teaches an adult up to the stage of acquiring a literacy 

certificate should be entitled to a fixed remuneration per student without 
any condition. 

(xiii) Free compulsory education should be introduoed. Local! sub-
committees should be formed to supervise the education IllS required 
by law. It should be financed by Government grants, grants from District 
Boards and by a little extra increase in local rates for education alone, 
if needed. 

QUESTION 3.-DEMONSTB.ATlON AND PBOPAGANDA.--(a) (1) Propaganda work 
and opening of demonstration farms and seed farms by the Agricultural 
Department. 

(2) Propaganda work and starting of better farming societies by the 
Co-operative Department. 

(b) Effectiveness can be increased if the demonstration farms are run 
on a sound basis and can show a considerable increase in income ovor 
expenditure. 

(c) If experts are provided to give advice to the zamindars free, and 
their suggestions really prove beneficial, and proper facilities are given 
to them for the execution of the suggestions given by the experts, then 
the zamindars can be induced to follow such advice. 

62160 iD 
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(d) In the Gujrat District, in some villages, Me<;ton ploughs and some 
other modern implements of agriculture have been adopted. American 
cotton and some grain crops are being sown in lines. Harrows and drills 
have been sdopted. Some better farming societies have been formed by 
the Co-operative Department, as a. result of propaganda by the Agri. 
cultural Department and the officers of the Co-operative Department. It 
has been proved a success. 

QUESTION 4.-ADMINISTRATION.-(b) Yes. The services of the experts will 
benefit every branch of the work, i.e., cultivation, gardening, sericulture, 
poultry farming, &c. They will also explain to the zamindars the suitability 
of various lands for various purposes, and tell them what is useful for which 
crop and also how to improve bad soil. The work may be controlled by the 
Co-operative Department, who may be given some knowledge of agriculture so 
as to put them in a 'position to advise the people to. work and act on thl' 
advice of the agricultural experts. 

(c) (i) The Agricultural and Veterinary Services are not properly provided 
for. 

(ii) The railways do not pass through some agricultural tracts where they 
are most needed. . 

(iii) Roads are insufficient and the zamindars do not get the market price, 
even in India, on account of lack of means of road cotnmunication. 

(v) Post offices are also insufficient. People in rural areas are not fully 
benefited by those. The telegraphic facilities also require improvement. 

Improvements can be made by increasing the number of agricultural 
experts and Veterinary Assistants. They should be given charge only of 
such areas as they can supervise well. They should be controlled and super
vised by the Co-operative Department. 

Railways should be provided in tracts where they are most needed. Hoad 
communications should be increased; culverts should be erected on the roads 
wherever necessary. Post and telegraph offices should be opened, at least in 
those villages where middle schools of any type are in existence or opened. 
Agricultural and co-operative associations should be formed in every district 
and their advice should be taken in all agricultural matters. 

QUESTION 5.-FINANcE.-(a) Agricultural co-operative societies (better 
farming co-operative societies) should be opened under the Co-operative De
partment. They would finance, and provide agricultural facilities to the 
zamindars in the form of implements, machines and all other such things 
but cash. The duration of this loan should be according to the economlC 
condition of the zamindars, with the stipulation that so long as the full pricl' 
of the articles lent is not paid, they would be the property of the society. 
The co-operative societies should not insist upon giving the loan for short 
terms, as it would debar the zamindar from taking loans from other sources. 

(b) Facilities should he provided to the zamindars to get taccavi at a very 
low rate of interest, and instalments should be repayable to small amounts. 
Care should be taken that the money given out is properly used by tha 
recipients. It will be much better if taccavi loans are given. through co
operative societies or the Co-operative Department. 

QUESTION 6.-AGRIOULTURAL INDEBTEDNEss.-(a) (i) The main causes of 
borrowing are:-

The cultivation of land does not pay. A man's income from land remains 
far below his labour. A cultivator can till an area of 12 acres with a yoke 
of bullocks and two men, whose labour is Rs. 365 x 4, that is, Rs.l,460, 
while his income from this area is round about Rs.500 &t the most, in barani 
land, and double that in the canal irrigated. lands. He has no hand in the 
market. While the fact is that the articles for disposal are actually his, the 
middlemen and the merchants are the sole masters of his crops. He is never 
paid the propel' prices of his commodities. His grain is sold at low rates. 

Klla'll Ba,hadur Ohaudhri Fazl .4. Ii. 
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The advantages are drawn by the middlemen, and thus he does not get the 
proper prices. The harvest is always uncertain and irregular, and the 
zamindar on aooount of his ignorance does not ~nd cannot make proper 
arangementa. There is lack of co-operation among them, and because IIf 
this they have to incur great expenditure on small tracts of lands. In 
India, cultivation is restricted to ploughing and growing some particular 
crops. Sericulture and other branches are not adopted. Litigation is also 
one of the causes of borrowing. In lIarani areas, for a conSIderable part of 
his time, he remaiDB idle. For these reasons his income is always less than 
his expenditure. Some people suggest marriage as one of the main causes, 
but I do not agree that this is the chief cause, as such cases are very rare. 

(ii) Generally sDwcars and adatyUB. Now some help is being rendered by 
the co-operative societies. 

(iii) The cause mentioned in (i), along with exorbitant rates of interest, 
compound interest and underpaying the price IIf ·the corn by the sowcars. 

(b) Special measures IihllUld be taken til deal with rural insolvency. The 
applicatilln IIf the Usurious Loans Act must be enforced and facilities for 
redemptilln IIf mortgage must be prllvided. 

(c) It should be done in the case when the lither party is a non-cultivator. 
QUBSTIIIN 7.-FR4GUIiiNTArIOlJ Olr HOLI>DiGB.--<b) Ignorance and illiteracy 

are the causes, and by their J'emoval these obstacles can be removed:', 
(c) Yes. It is necess/iry. 

QUESTION 8.-lRmGATION.-(a) (ii) and (iii) In some paJ'ts of the Gujrat 
and Kharian tehsiZs of tlhe Gujrat district, schemes for providing tanks 
should be considered; streamlets or fI.'UlZah. from the mountains that flow 
during the rainy season do much damage to the land and that wat,er goes 
unused; in some parts wells should be dug. 

In some parts of the Gujrat district, 'nuIZahs, and in some other, the un
evenness of the land, are the obstacles in the way (if irrigation. 

(b) No methods have been employed to remove them, as far as I know. In 
a distributary the lands at low levels get· more water than the required 
quantity, and the lands at higher levels get a less quantity. This evil can 
be removed if meters Ilre fixed at lower levels to regulate the ~onsumption. 
The second evil can be removed by putting a thokatr before every moga 
(outlet) and by raising the level of the water so high that it will give all 
adequate quantity of water to places at higher levels. If the water is regu
lated according to this method, the complaints at the tail end must be 
removed, 

QUESTION lO.-FIliRTU.I8ERs.-(a) Yes, if the natural manure is well .and 
methodically kept. It will give more yield; it can be spread over a greater 
area than at present, hence greater use can be profitably made of it, and, 
if artificial manure factories are started at important places of the district 
or at the headquarters of the district, those could also prove profitable, and 
such manure could be consumed in greater quantity. 

(b) 1. Scientific experts should be appointed to supervise and examine tho 
fertilisers, and they should certify that the fertilisers kept are pure. 

2. The seller should provide a certificate to the purchaser, certifying 
therein that the fertilisers are pure, and if they turn out to ·be adulterated, 
the sellers be prosecuted. . 

(c) Demonstration should be done;, prices should be moderate; railway 
freight should be 50 per cent. less. 

(f) It can be done if zamindars could get fuel free of charge, which could 
bo done in the following ways:-

Zamindars might have a hedg!' of kikar or some other trees round the 
border line IIf 'their lands. These trees should be pruned every year when 
they reached a sufficient height. They would serve both purposes, i.e., hedge 
and fuel. 

62160 2D2 
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QUESTION 11....:....cRops.--(a) (i) Considerable improvements have been mado 
in the existing crops, and if the Agricultural Department and the seed 

.farms continue their. efforts it will prove beneficial to the zamindars. 
(ii) American cotton has made rapid progress through the efforts of the 

Agricultural Department. Sugarcane, various cotton and some fodder crops 
are being tried as experiments by the said department. 

(iii) The distribution of seed of every kind must be very widely 
adopted, as the present system has produced a healthy effect on agriculture. 

(iv) In some Provinces, I understand, much damage is done by wild 
animals, and the prevention of this damage will prove very useful to agricul
ture. Free licences should be issued to the zamindars and shikaris. 

QUESTION 12.-CuLTIVATION.-(i) Tilling of the land with Maston, Raja, 
Hindustan and other such ploughs; and the introduction of harrows and 
drills, i.e., modern implements, will prove beneficial. 

(ii) The best rotation, in my opinion, is wheat after cotton and 'Vice 'Versa. 
In this way, for the wheat, the land can be tilled for a full 8 months, 
and the dried leaves will serve as manure. Thus the tilled land will be 
under the sun for the whole of the hot weather. If the zamindar tills the 
land just after the cotton has been removed the land will have the benefi; 
'of exposure during a considerable portion of the cold weather. 

The mixture of important crops is not recommended, but a mixture of 
fodder orops will be useful, i.e., chari and moth, gUM and chari, guar and 
bajra. If we sow senji in cotton, it will not only be a good fodder for tha 
cattle, but will also serve as manure to some extent. 

QUESTION 13.-CRop P'ROTIWTION.-(i) The existing measures are insufficient 
and inefficient. 

QUESTION 14.-IMPLEMENTs.-(a) I cannot see how the old native imple
ments can be improved. I think the introduction of modern implements 
and machinery for agriculture is essential. 

(b) By demonstration, the cultivator can rapidly be persuaded to adopt 
these implements. The best and least expensive course would be that the 
Agricultural Department should depute men, trained in agriculture, who 
might work in the farms of those cultivator.s who have begun cultivating 
under the modern system. Others, on seeing this, will also soon adopt the 
use of modern implements. . . 

(c) I do not think there are any difficulties for the manufacturer to over
come in regard to producing and distributing the implements. On the 
contrary, the Agricultum-al Department renders marked help by providing 
facilities for the sale of the implements and the recovery of the prices. 

QUESTION 15.-VETERINARy.-(a) The Veterinary Department should 1>6 
under the Director of Agriculture. 
. (b) (i) They are not really under the District Board, though it spends 
something on them. 

(ii) In the Punjab, the Government is trying to meet the needs. If the 
effort is continued, the needs will be adequately met. 

(e) (i) No. The remedy is that there ·be two Veterinary Assistants in one 
hospital. One of them should make extensive tours, well equipped with 
medicines, and the other should remain at the hospital. The touring officer 
should have only so much area as can be attended to regularly and early, 
or the veterinary hospitals can be erected at a radius of five miles so thai 
people can reach them easily and obtain the necessary help. 

(ii) I have not seen any touring dispensaries in my district, and, if there 
is any, 'no result of its work has ever been apparent. 

(d) People are becom~ng more inclined towards get~ing .. their animals 
treated j I, therefore, thmk there is no need of any legislation. The only 
thing needed is, that the veterinary aid be increased and that all facilities 
for the treatment of animals be provided. 

Khan Bahadur Ohaudhri Fazl Ali. 
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(I) Now inoculation is winning favour day by day. No fee is charged and 
must not be charged. 

(g) Yes. 

QUESTION l6.-ANIMAL HUSBANDRy.-(a) (i) Live stock can be improved 
if particular animals of particular breeds meant for particular purposes are 
kept separate and carefully looked after. People may be induced to adopt 
this policy. l'he mixture of the 'breeds spoils the animals and the zamindar 
can derive little ·benefit from them. -

(b) (i) Overstocking of common pastures is often the cause of spreading 
contagion among the animals. 

(iii) Insufficiency of dry fodder weakens the animals j as a result, not 
only do they· work badly but they produce calves at long and irregular 
intervals, which is not good in any respect. 

(iv) The absence of green fodder has the same effect on the animals as 
mentioned in (iii). 

(v) This also has a bad effect in my opinion. 
(c) From 15th December to 15th February, i.e., from six to eight weeks; 

in three weeks after the monsoon has started they begin to thrive. 
(d) Bk'U8a in the canal-irrigated tracts and ba,jra in the barani tracts 

should be well kept and properly stored j if different kinds of useful grasses 
are sown, and green cha.ri is stored, the scarcity can be removed to a great 
extent. 

(6) By education and impressing upon them the benefit of so doing, and 
by demonstration. 

QUESTION l7.-AGRICULTURAL INDUSTRIEs.--(a) In the canal-irrigated areas 
the cultivator is seldom idle. In the barani tracts he is busy for nearly 245 
days and does nothing for the remaining period. Besides, amongst the 
cultivators there are persons who are superfluous and are only nominal 
workers; in fact, their presence is riot at all essential, hence it should be 
considered that there are people in the irrigated and barani areas whose 
whole time is vacant. 

(b) By impressing on them the benefits of the adoption of subsidiary 
industry, by demonstration, and by providing means for such an industry, 
we can encourage them to adopt it. 

(c) The obstacles are lack of education, absence of instructors, inability 
to get them easily, and paucity of funds. 

(d) Yes. 
(6) Yes, I think employment could be found without adopting any special 

method. 
(I) Yes. 
(h) This end can be obtained by impressing upon . them the advantages of 

sanitation and general improvement of health, of which they are ignorant. 

QUESTION lS.-AGRlCULTURAL LABcuR.-(a) (i) Good remuneration. 
(ii) Tenancy rights should be given and, if not this, then long lease. 
(c) To give comfort and good wages. 

QUESTION 19.-FoRESTs.-(b) If the zamindars grew tree& on the borders 
of their lands, they would serve the purposes of fire wood and hedges; also 
t·hey should sow fodder crops according to their needs and store and use it 
in a methodical way. 

(c) It must have led to soil erosion. The best remedy would be to grow 
more trees. 

QUESTION 20.-MARKETING.-(a) In my opinion, the market facilities are 
the communications by railways and roads. In the Gujarat district, there 
are not sufficient railways and roads to the markets, e.g., Jalalpur Jattari, 
Kunjah, Dinga, Pindi-Baha-ud-Din and Gujarat proper. Among these 
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Pindi-Baha-ud-Din is the higgest market in the district and is situated in 
the canal area. Here corn is imported in very hig quantities. Roads are 
not sufficient in any of these places, and in some places there are very few; 
and where tlhey exist, they are not of a quality which render any service. 

(b) I am satisfiec:I neither with the system of marketing nor with the 
system of -distribution, particularly in the case of produce exported overseas. 
The zamindar brings his produce to the adatya who sells it to the merchant, 
and this merchant sells the corn, etc., in order to be exported overseas. The 
adatya takes thl commission alone. The merchant who exports it very often 
moistens the cotton, and adds barley, dust, etc., to the wheat. 

(c) I think that any person who sends any article to the markets, especially 
overseas, should note the quantity !J.nd grade of the corn, witlh his own name, 
on the bale. In this way, if the corn t~rns out to be bad, only tlhe sender 
will be defamed and not the trade. 

(d) Yes. 

QUESTION 22.- CO-OPERATIoN.-(a) (i) The Government should grant more 
money for the advancement of different aspects of co-operation and for tlhe 
pay, etc., of the Sub-Inspectors, so that propaganda work can be done to a 
greater extent; its need is badly felt. 

(ii) The non-official agencies should pay more attention and give more 
time for the purpose, and pay more money to the banks as members of the 
societies and as their depositors. 

(b) Credit societies require more money to meet the demands of the 
members. Loans be given for a term during which the zamindars can pay 
back the money with ease. 

In my opinion, societies of every kind are working well, Societies of 
some kind have made a good start. If all the societies IIhow signs of 
improvements achieved and keep on doing well, the country as a whole is 
bound to flourish and prosper. 

(c) No. 
(d) Yes, to a considerable extent. 

QUESTION 23.-GENERAL EDuCATlON.-(a) The present collegiate, middle and 
elementary education produces no effect on the agricultural efficiency of the 
people. The desirable thing would be, that in all the departments, i.e., high 
middle and primary, education courses containing agricultural topics should 
be taught. Such courses should be prepared, in which agricultural topics 
are discussed in their diffierent aspects. 

(b) (i) Agricultural education should be given along with other general 
education. In all the schools and colleges Buch provision should be made as 
would enable them to remain in touch with agrioulture. There should be 
farms attached to them so that they can gain something of it by doing the 
work practically. There should be an agricultural teacher in every such 
institution for the purpose. 

(ii) In rural areas, with the introduction of compulsory education the 
education of the people is increasing, and before long all the people will 
be taking advantage of it to its full extent. 

(iii) The parents, being ignorant, are not fully aware of the benefits (If 
education. Besides, the zamindars consider education as a means for 
securing service only. Further, their children begin taking part in agricul
ture at a very early age. 

QUESTION ~4.-ATTlIACTING CAPITAL.-(U) The agrioulturist oapitalists may 
be induced to take up agriculture by demonstration and by impressing 
upon them the importance and utility of modern iml?lemen~ and. ot~er 
advanced methods of agriculture. Inducing the non-agrlCultunst capltahsts 
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to take to agriculture will be of little benefit. They will invest their money 
only and aU the work will be done by the zamindars. They will not treat 
agriculture as a profession, as they Will have multifarious occupations of 
their own in which they feel keenly interested and . which are much easier, 
nor will they think of its advancement, as it would not be their vocation, 
and will be dependent on others. Rather will they try to make money out 
of the efforts of the a.griculturists. Naturally such capitalists will not 
become agriculturists themselveS; but will treat agriculture as ·an extra 
aource of income. At present, the non-agriculturist landholders are not 
working on their lands themselves, but the agricultur,ists are doing every 
work for them. These latter will become Coolies, and consequently their 
interest in land Will lapse, as the cultivators do not know any other art, 
and thus they will have to work under such capitalists. . The result will 
be that instead of cultivators, a class of slaves will be prodllced. Besides, 
keeping the general Condition of agriculture in view, m'Ucli capital is 
not needed bly every cultivator. With small capital and much ~operation, 
the end can be achieved. Moreover, to encourage the capitalists to under
take some particular business, thus depriving the others of its benefits 
and putting them, as a class, at the mercy of the former, is against all 
the rules of (l(H)peration. Hence inducing non"agricultutist capitalists to 
take up agriculture would mean disoouraging a most hardworking, martial
spirited, useful and sincere but ignorant, people. By this action the country 
88 a whole will not be profited, because the Indian cultivators, taken 
collectively, possess such a huge area of land that the land with non
agriculturist capitalists bears no proportion. Therefore the progress of 
this small portion cannot be considered as progress of agriculhre. 

(b) Ignorance and following of the old traditions are the two chief factors 
that discourage the zamindars from making improvements in the agricul
ture. Now, wherever they are gaining knowledge, they ,are making some 
improvements. 

QUESTION 2S.-WELFARE OF RUB.AL POPULATION.-'-(a) Efforts should be made 
in the direction of sanitation and health in the villages. Midwives should 
be trained; baby centres should be appointed, as is being done by the Red 
Cross Society; pucca roads leading to the stations and main roAds should 
be made; lectures on hygiene and sanitation should be given; magic lantern 
slides on agricultural topics, hygiene and sanitation should be s,hown, as 
is being arranged by the Co-operative Department. Village libraries should 
be opened (as is being considered by the Education Department) wherein 
such newspapers and books 88 mention things that have a direct connection 
with health, prosperity and agriculture should be provided. It would be 
well if such a paper were started by the Oo-operative Department. 

Different types of manly games should be introduced. In connection with 
this, the Government has issued instructions and rural community councils 
have been formed. 

(b) Yes. 

QUESTION 26.-STATISTICs • ...-.(a) (i) A greater percentage of khasras should 
be checked by superior officers than are checked at present. 

(ii) The land classifications, i.e., chahi, barani, nahri, and sailabi should 
each be sub-divided into five kinds, i.e., superior, inferior, middling, between 
middling and superior, and between middling and inferior. The area to 
be tested should not be in marZas. It should be in acres, at least. 

(iv) The produce of various tracts of various zamindars should be observed 
in order to see how much it weighs and from how much area the yield has 
been obtained. 
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Oral Evidence. 

(Through interpreter.) 

46,497. The Chairman: Khan Bahadur Chaudhri Fazl Ali, you are Pre-
sident of the Gujrat Central Co-operative BankP-Yes. 

46,498. I think you are President of the District BoardP-Yes. 
46,499. Wel'e you its first non-Official PresidentP-Yes. 
46,500. Do you farm yourselfP-Yes. 
46,501. How many acres do you ownP-1 have seven squares in one place. 
46,502. Do you farm that land yourselfP-Yes, with my own men. 
46,503. You have no tenantsP-Not on those seven squares. 
46,504. Have you other land which you let out to tenantsP-Yes. 
46,505. Are you satisfied with the propaganda which is being carried out 

by the Agricultural DepartmentP-I have no serious criticisms to make of 
it, but it should be extended. 

46,506. On page 835, you mention adult literacy certificates, and say that 
anyone who teaches a.n adult who acquires such a certificate should get 
a fixed remuneration without a.ny conditionsP-ln my opinion there are 
difficulties in the present system. Sometimes the students are taught by 
day and sometimes in the evening, and ,.amindars are unoccupied at 
different times in the day. 

46,507. It has been suggested to the Commission that in some cases these 
night classes for adults are not what they appear to be; that the attendan~1 
rolls are not correctly kept, and that in fact they are very largely a sham. 
What do you say to thatP-There are not many examples of that kind, 
but it is true that zamindars and others often join these classes and leave 
them again after a short time. 

-16,508. ,Wihat experience have you of better-farming societiesl'-I think 
they are doing useful work. 

46,509: Do you think they might usefully be extendedP-Yes. 
46,510. On page 836, you give some figures of what a cultivator can till 

with a yoke of bullocks and two men, and you give figures for wages and 
tI n estimate of the income from this area. Is that based on your own 
experience P-Yes. 

46,511. Are these figures typical of the districtP-In my oplDlOn they 
are. I have not shown all the expenditure, but only that on labour. 

46,512. Have you experience of co-operative commission shopsP-To some 
extent. 

46,513. What do you think of them P-In my opinion they are very 
useful. 

'46,514. Do 'vhe adatyCIJS in the markets here sometimes act as commission 
agents and sometimes purchase on their own behalfP-Yes. 

46,515. Do you think it is in the interests of the cultivator that a man 
employed as a commission a.gent should himself purchase the commodity? 
-No. 

46,516. Is it your view that the introduction and spread of co-operation 
iu the Punjab has been a factor of great importance in the amelioration 
of the cultivator's positionP-Yes. 

41l 517. Is there much criticism of the co-operative movementP-There 
may',be some slight defects in it, but there is no serious criticism of it. 

46,518. It has been suggested before the Oommission that members of 
co-operative societies who for one reason or another wish to leave the 
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movement are frightened to do so because of the existence of Government 
Sub-Inspectors and other ofIiciala in touch witlh the movement. Is that soP 
-That is entirely wrong. 

46,519. There is no reason why a member should not retire from the 
movement if he wishes to do 80, and no difficulty is placed in his way; is 
that the pOBitionP-Yes. Members join and leave as they like. 

46,520. Sir Thomas Middleton: Have you any middle vernacular schools 
teaching agricultnre in your districtP-There are middle schoola to which 
a teacher, trained at Lyallpur, has been attached to teach agriculture, 
but the agricultural teaching he gives can hardly be described as satis
factory; he does not put his heart into it. The teachers have not enough 
time, nor are they sufficiently trained to give proper agricultural instruc
tion. 

46,521. On page 836, you give an estimate of the cost of cultivation and the 
receipts therefrom. Will you let us have the details on which that estimate 
is based P These are the detaila we want; perhaps you will. send them 
ill to us in writing: wages of the men, co.st of maintai'Iling the bullocks, 
land revenue, other expenses, including any cess. On· the other side: 
quantity of crop grown, price at which it is sold ?--There is a difference 
between the cost of bullocks maintained by the farmer and the cost of hired 
bullocks. 

Perhaps you will give both. 
46,522. Sir Jame, MacKenna: At present, District Engineers are 

appointed by the District Boards. Would you prefer·to bave a Service 
of District Engineers under the Minister of Local Self-Government, so that 
engineers could be posted to District Boards when they required themP
On condition that the District Board approves them and has the power 
to dismiss them, yes. 

46,523. Professor Gangulee: On page 836, you say that improvements can 
be made by increasing t.he number of agricultural 'and veterinary staff, and 
you suggest that they should be controlled by the Co-operative Department 
and supervised by that department. You do not want them to be super
vised by the Agricultural DepartmentP-The Sub-Inspectors and Inspectors 
of the Co-operative Department have to' go to the villages for propaganda 
work, and the Agricultural Department needs officers for propaganda work 
also. I suggest these co-operative officers should do that work for the 
Agricultural Department, and that, when an expert is required, tlhey should 
send him. Different experts will be required in different places. If it had 
to do its own propaganda, the Agricultural Department would have to 
employ many iuch experts. 

46,524. For how long have you been President of this bankP-For the 
last 16 or 17 years. I was first Secretary and then President. 

46,525. You 6ay that special measures should be taken to deal with rural 
insolvency. What measures are you thinking ofP-Means should be devised 
so that zamindars can utilise their spare time. The Co-operative Depart
mllut can help them there, and the Agricultural Department can teach them 
to do intensive cultivation. They should be persuaded to adopt modern 
machinery. At present, moreover, the zamindar does nothing but arable 
farming; he should be persuaded to take up poultry-farming, sheep-breeding 
and so on. It sometimes happens that a man cultivates only four or five 
acres of land, yet he has the expense of maintaining a pair of· bullocks. 
People with holdingR like that should be persuaded to join together; three 
Buch men might join together and keep a pair of bullocks between them. 

46,526. What definite improvements have you noticed in the agricultural 
practices of your IlistrictP-Great improvements have been effected in I'egard 
to seed and the BOwing of crops in linel. . 
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46,527. Has .anything been done in the use o~ fertiLisersP-Very little. 
46,528. What about i1nproved implementsP-A great deal has been done 

there. 
46,529. These are, the benefi;ts the country has derived fr6m, the 

Agricultural Departmen,~ P-,-Yes. 
46,530. is the agriculturist moneylender increasing in numbersP-Yes, 

among Sikhs. ane! 1;Jindu,s, but not Mahommedans. 
46,531. Mr. Oalvert: You have a demonstra~ion farm in GujratP-Yes. 
46,532. How is it going on 1'-It has not done very well, because the land 

is poor. 

46,533. Who is in charge of it1'-It was at one time under the Distriot! 
Board, but now it has been taken over by the Department of Agriculture. 

46,534. Have you seen the better-farming society at Chillianwala, which 
is in your district?-Yes. 

46,535. What kind of work is that doing P-Good, so far as farming is 
concerned, but they have not taken up the question of small industries which, 
might be Mloptee! by the cultivator. So. far as that is concerned, even the 
Government demonstration farm is not, being run on the right lines. 

46,536. For encouraging better fanning among zamindars, which is the 
better system; more dellionstration farms or more better-farming societies i' 
-'£he lattE'T. 

46,537. You say the cultivation of land is not pa.ying. If that is so, why 
do the zamindars wa.nt to buy more and more land P-It is, a question I 
have often asked myself; I think it must be because agriculture is their 
profession and they must follow it. 

46,538. Then why do non-agriculturists want to buy land?-At first they 
took it in payment of debt; now those moneylenders who have surplus 
money and no investments for it put it in land; but I think they are 
making a mistake. 

46,539. nave the co-operative societies in Gujrat had any effect on the 
moneylender 1'-1 think they have, because the zamindar can get money 
enough from the societies. 

46,540. You say thl!, pliesent CQllegiaie .. ~iddl" and, el"mentary education 
produ,ces no effect on the. a. gricul~ural. efficieIl-cY of the people. A,re you 
not the founder of the Zaminda:.; J;ligh. School in GuiratP-Yes. 

46,541. Has ~hat no effect 011 the agricultural efliciellPy. of the peopleP~ 
We have a teacher of agriculture there who is an expert. 

46,542. And you think that is doing good work1'-Not so much as I 
would like, but it i.3 doing some good. 

46,543. Has anything been done ill Gujrat for the consolidation of hold
inl!;s P-<Somethmg was done, but the, work has been stopped now. 

46,544. What is your opinion of the consolidation of holdingsP-.It is very 
good work. 

46,.345. Do you think; the zamindars in Gujrat 'W'Ould now Ibe ready to 
accept compulsory consolidationP-In my opinion propaganda is needed 
rather than compulsion, and foJ;' that it is necessary to employ men who 
belong to the district and know the local conditions: 

46,546. Do you think there is too much official interferenoeo in the co-opera.
tiv0 movement in GujratP-Not. in my opinion. 

46,547. Mr. lramat: As the non-official President of your District Board, 
will you please tell me what are the obstacles in the way of the improvement 

,of roads?--Wanll of funds is the chieli obstacle. 
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46,548. Wha1i remedies can you suggest? lIow can you improve the roads? 
-The District Boards should get higger grants fO,rroads. 

46,549. Projeslor Oangu166: You have a rdad cessP-No. 
46,550. Mr. Kainot: IS there Itn, marked diffetencE! in the state of the 

roads where there ate official Presidents and where thete ate non-official 
Pr(>BidentsP~It is very difficult to say" because the system of non-official 
Presidents was onl, started ii yeat ago. In my district the official; Ptesidents 
took a great deal of interest in the improvement of roads, but about six 
months before, I took over the chairmanship the condition of the roads was 
ve.·y poor. 

46,551. Since 1921, since the Reforms I mean, has there beeb any matked 
change for the worse in the condition of the roads ?-In my district, they 
have been pdot for many years, but during thEi last two years they have 
improved. 

46,552. And there was an official President until about six months ago P
Yes. 

46,553. Sir Ganga Ram: On 'page 836, you say the railways do not pass 
through the areas which require them malt. Have you any list of those 
railways?---I can speak with some certainty of my own district. The 
pre8<'nt line passes along the Jhelum river and does not serve the proper 
colony. 

46,554. Do yon recommend new feeder lines ?~In our district II proposal 
for II line is pending, but tl1e route the railway people want it to follow is 
quit~ wrong. 

46,555. Will you send a note to us tjiJ. that poi/jtP~Yes." 
46,056. A large amount of money has been given, to the Gujrat district 

by the Communicationa Board. Have you not utilised it properlyP-We 
have utilised everything, but we were not given very much. 

46,557. You Bre quite satisfied with your District EngineerP-"-'Yes. , 
(The witness withdrew.) 

Mr. TREVOR TROI1ClIf; M.A., Cotton Research Botanist, 
Lyallpur, 

Replies to the o.ulistionr'1I1ire. 
IntToductory.-1 arrived in India at the end of August, 192,'5. My previous 

experience was in Egypt, where I was working under the regis of the Cotton 
Research Board from 1919 to 1925. 

As I ha.ve been in this country so short a time, my views are more those of 
an outside critic than of one who has an intimate knowledge of the orgo-nisH.
tion and administration of the Agricultural Department. 

QnS'l'ION 1.-REsEARcH.-{a) (i) For the purposjj of this reply, I propose 
to limit consideratio,n to two types of research only. 

By limiting the scope of pure research to the sphete of agriculture, a type 
of r_arch ill obtained which broadens the foundations of knawledge upon 
which a structure of eoonomic importance can eventually be based, and which 
has been termed "fundamental research." W~thout information obtained 
from this kind of study for the soils, orops; and environment whioh form the 
" aarioulture " of II district &r Provincel it is difficuLt to see how the practice 
of a'gticulture can be improved exoept empirically by tllial and error, With..; 
out II complete knuivledge of the life history of an insect pest, for eXlMllplej 
the entomologiOJl."ia Jiat in II position to' teoommend, from :lirst principles, th61 
best methods of control. 

• Not reoeived. 
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Th~ second type of research concerns the translation into practIce of this 
fundamental research. It includes also the explanation in scientific terms of 
established practice. Plant breeding, for example, is, in essence, the applic&
tion to a particular crop of the fundamental researches of Johannsen and 
Mendel. As this research has a definite aim, namely, the direct improve
meillt of the economic outJturn to the cnltivator, research into plant diseases 
and pests and methods of control must also find a place therein. It is 
scarcely possible to exclude research for the betterment of technique. Though 
this last type of research is strictly speaking in a different category from the 
two mentioned above, it can conveniently be included in, the second type of 
applied research, as the individual engaged in the application of new know
ledge must also concern himself with the technique. 

I do not propose to emphasise the value of research. Mr. Milne's work on 
cotton is an outstanding example of the value of crop improvement work. 
An increase dne to research of only one rupee per acre for the wheat crop of 
tlhe Punjab would mean over 90,00,000 rupees per annum increased wealth 
to the Province. I may all!O quote the report of the Research Sub-Committee 
to the recent Imperial Conference (Nature, December 4, 1926, page 795)' 
"Money devoted to research is not a luxury; it is rather a condition of 
survival, without which the Empire cannot hope to keep abreast of its com
pe'titors in the economic field." 

The general expansion in research throughout the world means that a 
similar expansion in India must be anticipated. 

1£ the Central Government is to co..(lperate with other Governments in 
establishing a chain of research stations throughout the Empire, a decision 
must first be made as to the subjects and localities in which such stations 
or bureaux are to be established in India. 
It is clearly desirable a.lso that there should be oo-operation between the 

Central Government and PTovincial Governments in any scheme for expan
sion. Fundamental research in certain lines should be of value to th.e whole 
of India, and in consequence should be financed wholly or in part from 
Central Revenues. Oontrol measures axising from this type of research may 
have to be a.pplied to the whole of India, and it is natural to expect that the 
Central Government would wish to retain control in such cases. For 
example, the milk supply and the control of tuberculosis in cattle may be 
cited as subjects which could best be dealt with by the Central Government. 
As it would be necessary to refer to Provincial Governments before any 
final decisions could be ma.de, .it seems that the first step in the actual 
organisation of expansion must come iirom the Provincial Governments. 

It is suggested that a survey of the possibilities could be undertaken by 
a commit.tee set up by the provdncial Government. The Committee should 
be composed of men representing the different branches of science and 
acquainted with local conditions, representatives of Agriculture, Veterinary 
Science, Irrigation, and Commerce or Economics a.nd p,resided over by an 
administrator. 

Such a committee would be entrusted with drawing up a Il"eport showing
(1) The most suitable centres for Research Institutes in the Province. 
(2) The broad lines of research to be undertaken. 
(3) Suggestions for the division of effort between the Central and 

Provincial Governments. 
(4) The organisation and staff required for the Institutes. 
(5) The typ6! and. extent of buildings required. 

1. The most suitable centres for Research Institutes in the Pro1Jince.-Each 
tract showing marked general differences in the type of Agriculture, whether 
due to soil or climate, irrigated or bl1ffani, should have its own research 
centre. For example, the Punjab should have at least fOUir such stations, 
viz., one for· the Jhelum and Chenab DanaI Colonies, one for the sub-monta.ne 
tNlct, one for the eastern and south-eastern area (which is similar to the 
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adjacent pormons of the united Provinces) and one for the drier Lower 
Bari Doab Canal Oolony with the Multan and Muzaffargarh Districts and 
the new Nili Bar reclamation scheme. 

The que~tion of co-operation with adjacent provinces can suitably be 
considered under this heading. 

2. The broad line. oj research to be undertaken.-These should be tabulated 
under the different sciences. It is not advisable to restrict the workers 
concerned :to too narrow a programme. 

3. Suggestions lor the division 01 effort between the Oentral and Provincill,Z 
Gover1lmcnts.--The distinction between the two types of research should 
be borne in mind. In drawing up this part of the report, the Central 
Government could be invi<ted to depute a member of the Imperial Depart
ment's Headquarters to assist in the discussion. No hard and fast line 
can be demarcated, however, as at times the Central Government would 
expect to assist temporarily in the elucidation of one particular problem, 
eirther by financial assistance or by the loan of staff; .and for other investiga
tions the assist,ance would be more permanent, Wld would be considered 
lIB part of the Central Government Scheme. 

4. The organisation and staff required Jor tlle Institutes.-An important 
point in organisation is ,that research workers should be as free as possible 
from unnecessary rouJt.ine. A difficulty with all research under a Govern
ment is that the workers tend to become forced into the administrative 
machine to the detriment iIf their research work. 

The financing and administration of the Institutes could probably he left 
in the hands of a specially appointed Research Board; the Governrment 
would create a Trust Fund, which the Research Board would admiIllister. 
(As a parallel example may quoted the Natural History Museum in South 
Kensfngton, which is financed by Government but entirely administered by 
Trustees). 

The functions of a Research Board (which would be essentially the same 
in composition as the committee reporting on the methods of expansion, 
with the addition of a permanent Secretary) in addition to Inrulaging the 
Trust Fund would include responsibility for "vetting" programmes of 
work, co-ordinating research at the. different institutes; and expressing 
technical opinions on matters relating to agriculture and its connected 
industries referred to them by Government. 

Each institute should be provided with a Technical Secretary and an 
Administrative Secretary, and their duties defined. For example, the 
Teclucical Secretary would deal with the prepara.tion oand publication of 
reports and bulletins, the library, collection of information, purchase of 
apparatus, new projects, etc., while the Administrative Secretary would be 
responsible for pay and allow>ances, leave, stores, maintenance and repair 
of buildings, etc. . 

The size of the staff allotted to each Institute depends on more than 
one factor; but the original schemes should provide for a full staff, even 
though it may not be possible or advisable to complete the staff immediately. 

No expansion in research can be undertaken without considering what 
personnel is available to do the research. There is a shortage of highly 
trained scientific workers and-to quote again the Report to the Research 
Sub-Committee of the Imperial Oonferenoe-this shortage is attributed to 
"the inadequate appreciation of the importance and value of scientific 
-research on the part of the public, of the Press, and even of Governments 
themselves, the uncertainty in the JDJinds of men embarking on a university 
rourse as to the arnount, interest, and continuity of the employmen·~ Which 
,,;illbe available in their branch of science when they have completed their 
studies." 
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The publication of a comprehensive scheme of expansion would tend to 
remedy this shortage in due course. I would emphasise the importance of 
obtaining suitable men. It would be better to let a post rest vacant tha.n 
appoint a.n unsuitable ma.n. 

5. The type and· extent 01 buildings TequiTed.-'I'he 'buildings similarly 
should be adequate and permit of expansion. Extra accommodation for 
research students and for attached officer, above the needs of a full staff 
must be allowed for. As an example of the rapidity with which expansion 
becomes necessary, the Ootton Research Board Laboratories at Giza. may 
be quoted. These laboratories were completed in 1920. Another storey 
was added in 1926. The original designs were drawn up to allow of this 
upward expansion. 

It will be understood that in advocating a greatly increased activity in 
80ientific research in the future, no reflection is being ClIBt on the adequacy 
of the provision for research 1n the past. His Highness the Prince of Wales 
paid a high tribute to the Indian Empire in this respect in his address 
to the British Association last July. With the greatly augmented rate 
of advance in scientific progress during the last ten years, it is, however, 
necessary that India, to ma.intain her position, must also advance rapidly. 

(c) With the opening up of the Nili Bar, there appears to be an oppor
tunity of studying the liuocession of the bacterial flora and protozoal fauna 
in the soil under different rotations, starting in each oase from the virgin 
soil. 

QuESTION ll.-(a) (i) ImpT01lement of cTops.-1 attach a paper, published 
in the Agricultural Journal of India, July, 1926, on the "Improvement 
of the Ootton Plant."· 

Systematic work on these lines on all crop plants is necessary as further 
improvement can always be obtained. Botanical work for the ~mprovement 
of crop plants would form an essential part of the programme for the 
Research Institutes advocated .in my reply to Question 1. I am convinced 
of the necessity of obtaining local races for individual districts. 

SUPPLEMENTARY NOTE ON P1TN/AB AMERIOAN CoTTON, BY MR. TREVOR TROUGHT, 
M.A., COTTON RESEAROH BOTANIST, LYALLPu:&. 

The main Punjab American variety is .4F. 289F is grown oommercially 
in the Lower Bari doab colony, and has proved satisfactory. 

4F is a moderately early, good yielding cotton with a mean fibre length of 
·81 inch. 

289F is later, a heavy yielder and a mean fibre length of 1·01 inches. 
Both lhesll cottons are a tremendous advance, but it is not pretended that 

it is impossible to improve upon them. .' 
4F is probably not entirely suitable for the Lancashire market, though 

289F compnres favourably with Middling American. 
4F also suffers from the disadvantage that in a bad year climatically it 

seems to suffer fairly easily, giving poor yields. 
Improvements can always be expected in lint lengths, yield, &c. 
These improvements may hopefully be expected to arise in the ordinary 

course of plant-breeding work, either from single plant selections, from 
hybridisation or acclimitisation. 

The 4F crop, in my experience, is, considering the number of years since 
it was first introduood, surprisingly pure. 

There is evidence, however. that it is now undergoing deterioration. 
The main reason for this deterioration is natural cross-fertilisation in 

the field from some impure plant and the continued renewal of the seed 
supply from this crop. ' 

..• Not printed. 

lIT. Tre1l0r TTought. 
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Secondly, mechanical admixture of ~eed accounts for much deterioration. 
There is no ground whatever to suppose that a commercial crop need 

deteriorate if precautions are taken to prevent the above two causes from 
operating. 

The States Domains Sakel in Egypt and the Pi!lla Cotton of Arizona are 
examples where crops have been grown for ten or twelve years, and the 
present crop is even better and more pure than when it started. 

It is a difficult and slow process to eradicate deterioration once it has 
appeared in a crop . 

.. Negative bulk selel'tion," or the reverse process, "Positive bulk sale&< 
tion," may be employed, but are somewhat uncertain in their results. 

In general, the quickest, safest meihod is to start with the genetically 
pnre, sil1gle plant and propagate it into bulk, taking all the precautions 
possible to prevent admixturt3 and maintain purity. 

This implies a well-organised seed supply scheme, of which the central 
cotton-breeding station is the pivot. 

Diagrammatically expressed, the sequence would be:
(a) Single plant. 
(b) Pure line fa!llily. 
(e) Increase plot, 
(d) Increase plot. 
(e) Seed farm. 
(/) Seed farm. 
(g) Large cultivat()]·. 
(h) Large cultivator. 
(j) General public. 

The essence of the scheme is that there shall be no return of seed, i.e., 
that (g) only obtains his seed from (j), and so 011. 

This scheme necessitate! control of giDlling, particularly ill the early 
stages. Departmental gins, under direct control, would be necessary up to 
stage (I). . 

It is quite certain 'that commercial ginners could be found who were 
sufficiently interested in the supply of pure seed to allow of cleaning of gins, 
and suitable supervision in stages (9) and (h). 

Oral Examination. 

45,558. The Chairman: Mr. Trought, you are Cotton Research Botanist at 
LyaUpuf ?~ Yes. 

46,559. We have your note of evidence. Is there anything you wish to 
add at this stageP-No. 

46,560. Will you give the Commission a sbort account of your own train
ing and past appointments ?-I graduated from CSJDbridge in 1913 and 
held a Devel,opment Research Scholarship from then until the beginning 
of the War. After the War, I was appointed a Senior Botanist in the 
Ministry of Agriculture in Egypt; that was ill 1919. I resigned in 1925 
aud came to this post in Lyallpur. 

46,561. Is there anything in the structure of the research organisation 
in Egypt which you think might usefully be put before the Commissiou,. 
as being applicable to India ?-Cotton being the most important crop in 
Egypt, the researoh had mainly to do with 'cotton, and there was a large 
team of workers engaged on cotton l'esearch. They were all housed in one 
building, which wall very convenient from the :point of view of administra
tion and also for liaison work between different branches of science. 

46,562. Have 'you formoed any view yet as to the value of -the type of 
crganisation represented by the Indian Central Cotton CommitteeP-I am 
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a servant of the Indian Central Cotton Committee, and therefore naturally 
consider it is doing very good work indeed. 

46,563. Do you thi'nk that particular type of organisation, viz. organisa
tion by crops, is one which is well suited to conditions in this ~ountry?
From the point of yiew of, a particular crop, I think that type of organisa-
tion is suitable. -

46,564. That committee knows no territorial llmits in its workP-No; 
46,565. What proportion of the area under American cotton in the Punjab 

is under 4F P-In 1924-5 there were 980,000 acres under 4F, and that has 
been increased in the last two seasons. 

46,566. So that the bulk of the area under American cotton is under 
4F P-Yes. The other type is only a slllall crop at present. 

46,567. The market value of 4F is therefore of very great importance to 
the PunjabP-Yes. 

46,568. On page 849 of your supplementary note, you eliminate altogether 
the notion that a particular variety need necessarily deteriorate provided 
precautions are taken to prevent cross-fertilisation P-And mechanical 
admixture. 

46,569. You do not hold with the theory that hybrids inevitably begin 
to lose their vigour after a time, however pure the seed may be kept?
A pure crop would not lose its vigour. There is no scientific reason for 
supposing it wouid. 

46,570. Then there is no reason why 4F, if those two conditions are com
plied with, should lose its quality or its vigourP-No. 

46,571. But you say on page 848 there is evidence that 4F is undergoing 
deterioration 1'-Y es. 

46,572. Has that proceeded to a point ,where the commercial value of 
the crop is beginning to decline P-I do not think it has gone as far as 
that, yet. The evidence I have is not very abundant, but I think it is 
fairly certain. It is based on the character of the seed, which, in the 
first place, I believe was a naked seed, whereas now in a sample of 4F 
you find variations in the fuzziness which are rather more than the normal 
variation one would expect. You get variation in halo length; for exalllple, 
the range of variation in 4F halo lengths is about 40 per cent., whereas 
in a pure line of 4F it is only 20 per cent. You can pick out of a crop 
of 4F plants which have a halo length of only 17 mm. or 18 mm., though 
that is not COlI\mon yet. 

46,573. When you say you do not think deterioration has proceeded to 
the point of serious commercial deterioration, do you know the views of 
the trade at the great cotton centres to which the cotton of the Punjab 
finds its wayP-I cannot say I do as yet. I hear a certain amount of 
gossip from friends in the cotton trade, but I have never taken an official 
opinion, as it were, on that point. 

46 574. What does the gossip amount toP-They say it is deteriorating, 
but i think that is the kind of thing people in the trade always do say. 

46,575. You do not take that very seriouslyP-No. 
46 576. You describe, on page 849 of your supplementary note, the 

man~er in which, frolll a single plant, a particul,ar variety is distribu~d 
to large cultivators and then to the general pubhc, and you also mentlon 
means by which it is possible to recover ground that has been lost by 
reason of cross-fertilisation and mechanical mixture of seeds. Is there any 
reason why, assuming that 4F is a really good cotton, but has reache~ a 
.tage where deterioration has begun to appear, the whole process whIch 
you describe as being suitable for a new variety.should no.t be rep~ated 
with 4F giving it, perhaps, another name P-I conSIder that IS the qUickest 
and saf~st method of replacing a deteriorated 4F with a pure 4F. 

Mr. Trevor Tro'Ught. 
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46,577. Would the absence of any distinguishing mark between the llew 
4F and the old 4F be a difficultyP-Not if the supervision is complete. 
There should be no difficulty whatever with this scheme; you could actually 
call the new 4F by another name, to make it popular more quickly. 

46,578. What is the difference between negative bulk selection and positi~e 
bulk selection P-Negative bulk selection is the elimination by roguing 
of the worst plants, whereas positive bulk selection is the selection of the 
better plants in a crop for propagation. 

46,579. Professor Gang'Ulee: Do you follow both processes in your work p
I do not use poeitive bulk selection. 

46580. Sir Ganga Ram: :which process do you recommendP-Neither 
as the best means to the end, but as a means of carrying on while pre
paring a new variety I recommend negative bulk selection. 

Ml,581. The Chairman: How many years would it take to get to the 
general public again with a new 4F" using the ordinary machinery for 
multiplication and distribution described on page 849P-In seven years you 
could sow half the area in the Punjab with the new variety. 

46,582. ,Whether that was the new 4F or a different variety?-Yes. 
46,583. Do you think it likely that 4F will give way to some more 

efficient variety in the near futureP-I do not think you can stop the 
march of progress. I am hoping that it will. That is my job. 

46,584. But in spite of the possibility of some new variety takIng its. 
place, you would recommend that an attempt should be made forthwith, 
to redistribute 4F in a pure form ?-I am doing that now. 

46,585. What stage have you reached ?-I grew one lot of pure line 
families last year, and I have now got to stage B in the scheme. I am 
doing negative bulk selection on areas in the Lower Bari Doab Colony. 

46,586. Will that provide you with reasonably pure Seed P-It should 
do so. 

46,587. Bir James MacKenna: With reference to the alleged deteriora
tion of 4F, have tests at the technological laboratory proved this deteriora
tion to c:xistP-Not that I am aware of. 

46,588. Have tests been mad~ at your requestP-No. 
46,589. Do you think that might be a good thing to do P-The only 

series of spinning tests which have been carried out over a series of years 
were ·on the effect of climate on lint, but that would show at the same 
'time any deterioration in 4F. 

46,590. Deterioration due to natural cross-fertilisation comes in I 
suppose, with inferior types of 4F, does it noH-Yes. ' 

46,591. What, generally speaking, is the line of attack you are making 
on the problem in the Punjab P What is your general campaign going 
to beP You are going to do your best for 4F to 'begin withP-I am trying 
to purify the commerdal crops and select new varieties for propagation. 

46,592. Pro/el3M Gang'UZee: Is your work chiefly confined to hybridisation 
or selectionP-Chiefly selection. Until you have your pure line, hybridisa-
tion is out of the question. . 

46,593. How do you co-ordinate your work with that of other stations 
maintained by the Indian Central Cotton Oommittee P-So far there has 
been no co-ordination. I have visited the Bombay research station at 
Burat, and I am hoping to go down to Madras next cold weather. 

46,594. At the present time there is no co-ordination between the various 
research stations maintained by the Indian Central Cotton Committee p
I think there must be by the Ootton Committee itself, as they have all 
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the facts and figures at their fingers' ends, but I have not got into touch 
with that side of ,the work 

46,595. The Indian Central Cotton Committee maintains a number of 
research stations throughout the country. Are all these research stations 
properly co-ordinated, and, if so, what is the organisation. they have for 
the purpose P-I do not think I am in a position to answer that question j 
I am not sufficiently familiar with the organisatioll of the other parte of 
the Cotton Committee's work. 

46,596. When you undertake any item of research, do you have to submit 
a scheme to any committee or councilP-I submit an annual programme 
of work to my Director for approval. 

46,597. And you have to submit a report on it at the end of the yearP
A progress report at the end of the year, yes. 

46,598. Mr. Ca!vert: Does this American cotton suffer from what ,S 
commonly mistaken for frostP-I cannot say, as my experience has been 
limited to one year, and we had late frosts that year. Naturally, heavy 
froste would affect cotton. 

46,599. We have been told there is really no such thing as frost ;n 
the Punjab, and that what really happens is radiation, and that the evil 
effect of radiation can be remedied by burning smoke fires. Do you think 
that is a practical proposition P-That would require thinking out. It 
depends on the number of days' frost you are likely to have in the year. 
It is going to be worth while if there are only two or three days' frost, 
but you could not keep a smoke screen going for two or three months. 
Considering the area under cotton in the Punjab it would be rather 
unplell6ant. 

46,600. Do you think the Meteorological Department oould help more 
by giving early warning of oncoming attacks of radiation P-If they are 
able to do that it would undoubtedly assist. 

46,601. Actually you receive their forecasts several days after it has 
happenedP-What 1 receive is the data for the previous 24 hours. I do 
not think there is lXIuch forecasting done, except fot large areas, in that 
bulletin. 

46,602. Do you think the Meteorologic&!. Department could &.ssist the 
cultivator of cotton on this question of damage from radiationP-I doubt 
it very much. 

46,603. Mr. Roberts: ~ith regard to the spread of a new variety, start
ing with 10 acres, I thlDk you would get enough seed for 400 acres, or 
40 times the amountP-Yes. 

46604. On good land you could spread 10 acres over 400 the first year, 
16,000 the second, 640,000 the third and soP That is possibleP-Yes. 

46 605. In order to decrease the time required to get a new variety 
or .s:,lection on the market, attention is required in the early stages of 
lXIultiplyingP-Yes. Up to 10 acres takes longer than the later stages. 

46,606. Do you regard the 4F pure seed as a clean seedP-The informa
tion I had is to that effect.· 

46 607. Personally I consider the fuzzy seed typical also j I never con
side;ed the clean seed of 4F as being necessarily typical. We ~av6 alw~ys 
hnd a mixture of fuzziness?-I was not aware of that, but the lDformatlt)'l 
I managed to obtain was that it started in the first stage as clean seed.· 
There was possibly a little fuzz at the apex, but that was all. 

* Note by witness: Mr. Milne in his evidence before the Indian Cotton 
Committee says that .. practically all the 4F seed was black. and almost 
naked" when he handed it over. 

Mr. Trevor Tro'l£ghf. 
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46,608. U there was a considerable mixture, would you regard it as not 
being pureP-Botanically it could not be pure, but it might be that the seed 
character would have no effect on the lint. 

46,609. Do you know roughly the present proportion between clean 
and fuzzy seedP-No, but from my recollection of seed samples I should 
8ay about half and half. 

46,610. U it starled as &. clean seed and is now half and half there has 
certainly been a big change You have no evidence to prove there has been 
a changeP-No. 

46,611. You can give Ult no definite information on this pointP~No. 
46,612. As regards deterioration, you have probably heard that, in 1921, 

there was a great cry about this owing to the partial failure of the CI'op~. 
Do you not think the ery just now is partly of the same kind, namelt 
that the crop has failed and naturally the people think that it is due 
to the deterioration P-That is possible. 

46,613. Sir Ga"'9a Rarm: Are there many varietiell of Egyptian ootton 
grown in EgyptP-There are several varieties. 

46,614. Ar. any of them suited for IndiaP-The experiments I have tried 
ahow that they are not Buited. There is a possibility that long staple 
Egyptian cotton could be grown in Mysore, but there you have the water 
difficulty; the water oomeB at the wrong titue. U they could get irrigation, 
they might be able to grow Egyptian cotton in Mysore._ 

46,615. Bae auy trial been made in SindP-Yest it has 'been tried in 
Sind. 

46,616. Bu it prayed snoo_ful P~I do not know; I think it haS _ failed; 
I have lIot got tbe records. 

46,617. What is the reason for ifs. failureP' Was it due to want of water 
•• to the climateP-JllIdging frODl the Egyptian cotton in the Punjab, 
her. at Lyallpur, and the similarity between the climate of Bind and the 
l'unjab in the summer, I should say that it is the heat that is the 
cause, as the Egyptian plant is too delicate till stand the extreme heat 
of the Sind and of the J?anjab. 

46,618. The Sind heat is about the lame as the Punjab heat, is it notl'
I am told that it is wor.se. 

46,619. You do not see any future for growing Egyptian cotton in Sind? 
-Not iD its present form. 

46,620. What do you mean by thatP-I mean not with the present type 
of ~ptian COttOD. 

46,621. Wauld some new type have to -be evolvedP-Yes, it would have to 
be produced from the Egyptian cotton. -

46,522. Would you change the. time of sowing with that new type 1Il£ 
cotton?-I know nothing about Sind. 

46,623. Egyptian (lottol! is sown il! February in Egypt P""'-In Upper Egypt 
they sow ill February and the time ()f aowing geta later IIlII you go further 
north. In the North of the Delta, they sow at the ,beginning of April. 

46,624. Si'l' He'M'Jj Lawrence: Have you seen the records of the experi
!nents whicll werlt made ,by Mr. Fletcher in Sind about twenty years ago P 
-NO'. 

46,625. Are any experiments being made with Egyptian cotton now in 
the Punja:b P-I have some pure lilf9& growing which I brought bom Egypt 
and I handed. over half the seed to the cotton breeder in Sind; I heard 
trom him that they all failed. 
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46,626. Perhaps you might examine the reasons why Egyptian cotton 
was given up in Sind? It was connected with the failure of the canal 
to supply water at the time of sowing?-That, of course, would account for 
the failure. 

46,627; S~T Ganga. Ram: Are you aware of the fact that 4F requires 
an immense amount of water in the month of September when there is 
more or less a scarcity of water because of the demand for water for other 
crops?-Yes; not an immense amount, but it requires ordinary watering in 
September. 

46,628. Not even double or treble? My experience is that, in the month 
of September, if you give double the amount of water, you get double 
the yield?-I will make a note of that. 

46,629. Is it a fact that the last failure of 4F was due to want of 
water, or to diverse wants as the Agricultural Department seem to make 
out?-The climatic factors and possibly the lack of water at a critical time 
combined with other factors about which I am not in a position to make 
any definite statement at the moment, will have conspired to produce the 
fail ure last year. 

46,630. Are you aware of the fact that 289 in one year gives a good 
yield whereas in another year it gives a bad yield? It haa been tried 
for the last three years?--Yes. 

46,631. Is there any peculiarity about the water with regard to that?
Not that I am aware of. 

46,632. Can it be expected to go on giving a good yield every year?
Under uniform conditions it can. 

46,633. Sl'T Thomas Middleton.: You recomended. negative Ibulk selection 
because, I presume, it is so much easieri'-That was the reason; it is easier 
to train Assistants in negative than in positive bulk selection. 

46,634. Reference is made to co-ordination of your work with that of 
others working on the problem in India. You are no doubt familiar with 
what has been published by these workers ?-Yes. 

46;635. To what extent do the deshi cottons cross in the Punjab? Has 
any percentage of natural crosses ~een ascertained ?-I do not think 80, ·but 
they certainly do cr068 freely amongst themselves. 

46,636. Has any figure been ascertained for the crossing of 4F American 
cottonP-No, as far as I am aware no figure has .been obtained but I 
should imagine that it is on the same general run as other cottons, about 
5 to 10 per cent. 

46,637. I got similar figures in other parts of India and I want to know 
if you generally expected to get crossing to the extent of about 5 or 10 per 
cent. ?-Yes, that is so. 

46,638. In these Egyptian farms which have been carrying on over a 
number of years and where the cottons have maintained or improved their 
quality, are there s!-<><,lt. seed farms associated wit~ the estates?-The par
ticular State DomaInS IB a Government show entirely . 
. 46,639. And there atock seed is produced for use?-Yes. They actually 

do positive bulk selection on their crop. 
46,640. In your memorandum, you have distinguished between. pu.re and 

'lOOnomic research. ·Would you or would! you not agree that it IB easy 
to separate these ideas on paper, ·but very difficult to distinguis~ between 
them in practiceP-Naturally one never knows to what economiC purpose 
any pure research is going to be put. 

46641. That is aD; but looking at it ·from the other point of view, at 
any'stage an investigator who is engaged in producing, let us say, a. 

illT. T1'et'oT TTO'Ught. 
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new and improved plant, may find himself up against a problem which is 
fundamental, and unless he is prepared to tackle it, his economio work 
comes to an end ?--Quite. 

46,642. You cannot group workers into rigid classes of those working on 
pure research and those working 60lely on economic problems ?-I thought 
they were trying to do that at Home. 

46,643. They are trying to avoid it, rather. We have 'been so much 
up against this difficulty in nomenclature that we talk aibout .. free" 
research and .. directed" research, directed that is to specific problems. 
The work in which you are engaged is directed to a specific problem, but 
at any moment you may be up against questionS which are fundamental 
and require further research?-In that case, I shall have to ask for 
assistance. 

46,644. It seems to me that your idea was that these pure research 
questions might possibly be concentrated in some institution run by the 
Government of India, and that a worker employed upon an economic 
problem when he found himself up against a difficulty would ask someone 
else to work it out for him?-He would join the central institution then: 

46,645. You cannot lay down any rigid rule which would require the 
worker in a provincial institution, assuming he were to remain there, to 
confine himself entirely to directed research. What would have happened, 
for instance, to plant breeding work at Cambridge if there had been a 
direction that nothing but the production of particular types of wheat or 
particular types of crucifers must be attemptedP-I quite see your point. 

46,646. So that we may use this distinction between the two types 
of research for the purpose. of clearing our ideas on paper, in practice 
we must have machinery which will make it certain that workers employed 
on economic researches are not narrowly restricted in the fields of inquiry 
which they must undertake?-My idea was that the directed research 
would be for a particular locality. It would not be euitable, for example,. 
tc try and produce a cotton for Bind in Burat. 

46,647. Quite?-And from that point of view you would have your research 
limited and you would h~ve to have it localised under particular conditions. 

46,648. But, even in that case, you might come up against a fundamental 
problem which could not 'be attacked in a central institution or at least 
eo profitably attacked in a central institution as locally?-The men of 
the local research institute would probably have to put aside a problem 
like that to carryon the routine work and get in a man from a central 
institution to assist. There could be a delegation from a central body 
to a provincial institution. 

46,649. You recognise that it would be of very great assistance to pro
vincial research work if it were possible to get experts in for particular 
problems from some other institution in India or at Home?-I think so. 

46,650. Sir Ganga Ram: Have you any experience of tree cotton P-I ihave 
seen it growing. 

46,651. WhereP-In Egypt where we had one or two experimental plants 
of tree cotton. 

46,652. Have you seen it anywhere in India?-No. 
46,653. In Southern India they grow it ?-I have never been there. 
46,654. Has it not come before your Central Cotton Research Committeei' 

-If you are referring to Bombaz, it has not. 

46,655. No, tree cotton which is called as such in Southern India? I have 
had it in my village here, but the frost killed it off, and so I had to cut it 
away. 
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~6,656. Sir Henry Lawrence: Is it worth any expetimentP-I hardly 
t~Ink S<?; at any rate, not np in the Punjab, on account of the fact that the 
,!"I~ter IS sev~re here. You. can keep it going on for two or three years, but 
It IS always hable to get kIlled off at any time. 

(The witness withdrew.) 

Mr. MOHAMMAD AFZAL HUSSAIN, M.Sc. (Pb.), M.A. 
(Cantab.), LA.S., Entomologist to the Punjab Government. 

Replies to thlf Questionnaire. 
QUESTION l.-ltESEA.RCH.-(a) (i) For a genuine ctiticisni of the organisa

tion, administration and financing of an Agricultural Department I cannot 
do better than bring to the notice of the Royal Commission the'report of 
Mr. S. 1\:[. Jacob, for the year ending June, 1922; which he _ote as the 
Director of Agriculture, Punjab. 

Although great achievements have been made, yet it must be conceded 
that the progress of Agricultural Research has been slow. 

The main causes of this unsatisfactory progress have been:-
(1) Absence 0/ a definite palicy.-Work in numerous directions has 

gone on without any preconceived plan, and, although useful results 
ha?& been. obtained, a great deal of money has been spent on problems of 
very remote interest to the cultivator. Intensive thinking has been 
absent and DO well-thought-out plan of work has been laid down. Annual 
programmes and annual reports are published, but it is doubtful if an 
enquiry is ever held to find out how much has ·been actually accomplished. 
A thorough analysis of the problems is d~ired and a definite plan of 
action is necessary before real progress can be made. 

(2) Inadequate staf/.-Staff for research has been inadequate and in 
many cases inefficient. 

(3) Want of continuity.-It has not always been the need of the 
country, but inclinations of experts which have been the deciding factors 
on linee of research. In some cases, hobbies decidedly outside the ecope 
of the work of an expert have been indulged i~ at the expense of more 
useful work. 

(4) Lack of co-07'di7lation among expe'rts of the same instit'Ution.~ 
Problems of agriculture are often so complicated that it is necessary for 
a number of experts to be closely associated in an investigation. But in 
this country thers is no co-ordination among workers. At two of the 
institutions wheTS I have had the opportunity of working, each expert 
carries on according to his own lights and independently of other 
workers. 

(5) Lack oj co-ordination and co-operation between officers 011. District 
work afl,d research ojficers.-'l'he officers on district work and the 
research workers are never brought together for diecussing the p~ 
gramme of work of the department. It is ra.rely that one receives any 
suggestion or information from the district. The two branches of the 
department go on working independently. 

(6) Lack of co-01"dination between. work done by experts 'Under the 
Government oj India and experts 'Under the Provincia! Governments.
One knows of the work of experts at Pusa and in the Provinces from 
printed reports, and in Entomology there is mutual exchange of monthly 
reports between Pusa and Lyallpur. No effort is, however, made to 
co-ordinate work. 

(7) Administrative work Jor experts.-The most·t;eriouB detect of the 
present organisation of the research institutes ,is the combination of 
administration with research. A Head of a section at Pusa or at a 
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Provincial Agricultural Institute is saddled with a considerable amount 
of routine office wo.rk, e.g., signing travelling allowanoe bill o.f the 
assistants, making indents for apparatus and stores, answering 
enquiries, making reports to Government, preparing schemes of exten
sion, showing distinguished visitors round, making plans for propaganda, 
and so on, and so. forth. This work probably takes away abDut 50 per 
cent. of his time and very often so. dislocates his scientific work that 
actual time for original investigations is further reduced. And a. Head 
of a section is supposed to undertake original research, guide the 
research of a. large number Df AliSistants and take part in teaching a.nd 
tra.ining of students. Naturally he cannDt do. all this. It is essential 
for progress in researClh that the administrative wo.rk is reduced to. 
minimum for the Scielltifio EX{l8l'ts, so that lIhey are able to. cOllcelltra.te 
on the problems before theJ;ll and devote most of their time towaa-ds 
research. In my opillio~ this ean best be done by the appointment of an 
officer under each expert whose duty s'hould be to deal with all routine 
matters and the Heads of the Agricultural Departments should send 
as little work as pOBsible to the experts. Wbe.revel' research and 
administr~tiDn Ibave been coupled together, research~whiQh is the 
more taxing o.f the tw()'-has suffered. lli. Tillayard ~turing ,before 
the Roya.l Society ,of Arts said, "The progress, that will De. made in 
oountries suca as Australia and New Zea.lalld seems to me to. depend in 
a. great measure 6n tlte recognition of the principle whic4 has been put 
to work so sucoossfully in England, viz., th"e eomp!ete separation of 
reseanh from. adminisPratwe work.." 

(8) Absence of resflUII"iJh atmosphere.-Al!othel' serious drawback in 
our, Agrioultura.l Research IBstitutions is the absence of researoh 
atmosp'here. There are many reason.s for this, the IIOOIlt impo.rtant o.f 
whioh is officialdom. The person responsible for guiding research is an 
" Officer·" whose status in life is different from that of his Assistants, 
and there is a. wide gulf, social al,ld official, between the two. I wonder 
if ther'! e:s;ists in lD,d~~ a Go.vernment Research Institute where I/.fternoon 
teas, so conspicuous a fell,ture of lJritish laboratories, attract aU wor1!:eI'l/, 
" big" ".nd "8l)lall." 'l;he Assis.tant& thu)! never feel at hOIl),e in 
presence of tl).eir officers ~d free intel'Cour~ between rese~h wo.rlJ;,~s. 
which il! &0, esseJ,ltiaJ, for <:reating a. resear<:h atmosphere" is. walltjng. 
Wha1i ~ needed is, the spirit of bl;"otherl).ood, a <:omJ;llunity of SGien,Wic 
iu.terest, in whicl!. sociaJ. bound.a,.ri~ Bl,ld petty di,scipli,nary, considera.tiol;l& 
are ignored. In my opinion, recruitment; of qua.lified Indians in,tl) t~ 
research sections of the Agricultqra.l Depsrtwenj;s, wiUbe ()Onduqi:Ve to 
the creation of this a.tmosphere. III. research sections more, th~ any
where else is. s. complete Indi.~isa.tiQn abso)utely essen1;ill-l, Far be it 
from me to suggest lrulia,nisatwn 1/.1; the risk of effi!::iency, bu1< I :maintain 
that there is a. suffi<:ient number of fully-qua.li.fied, India..ns fr{)m British 
Universities available in the country. 

Besides removing the above defects of DrganisatiDn and administration the 
following measures will lead to sucoess in research:-

(1) Unillersities and Agric'U!t'Urail Research.-8o 'far- researches in 
agriculture and a.llied sciences !have been mainly ca;rried out by the. 
Departments of Agriculture and only in a few cases have the staff of 
science colleges and universities taken part in this wDrk. A grant of 
a scholarship by Sir Ganga Ram for research on fertilisers is the first 
instance Df its kind. Our Universities have well-developed Chemical 
Physical, Botanical and Zoological Sections and grant degrees by 
research. Efforts should be made to enlist the workers in colleges and 
Universities for the development Df a.gricultural researoh. The Central 
Government as well as the Provincial Governments should set apart 
certain sums of money to be given as grants-in-aid for carrying· on 
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investigations in science colleges and Universities on problems bearing 
on agricultural development. The Agricultural Department should 
circulate for the benefit of workers outside the department a list of 
problems awaiting solution. In my opinion, a scheme of this nature 
will ·be conducive of enormous good both to the department and the 
Universities. This system was in vogue in Britain in 1916. The 
Secretary, Board of Agriculture, circulated lists of problems awaiting 
investigation and university students selected the problems and worked 
them out at their own Universities. 

(2) Agricultural research a1ld private e1lterprise.-The department 
will do well to stimulate private enterprise and induce men of training 
and eX'perience to take share in agricultural research. The best way to 
do this will ·be to advertise the problems and give special grants to those 
who undertake work and substantial prizes to those who offer the best 
solutions. !;Iuch a system will provide scope for work for trained men 
from foreign Universities who are without jobs, and also for those who 
have retired from service. 

'(3) Scholarships aM grants for research.-In the Punjab, there is one 
post-graduate scholarship to be awarded every year to a student of the 
Punjab Agricultural Oollege. There should ·be special scholarehips for 
science graduates who wish to receive training or undertake research 
in agriculture. The Indian Central Cotton Committee are giving 
scholarships for such training, but there is scope for a grea.t deal more. 
Every expert at an Agricutlural Institute should have a sum of money 
at his disposal for giving small grants to approved research workers. 

(4) Facilities for foreign training.-To raise the tone of research work 
that is being conducted in our institutions we should provide facilities 
for all research workers ·to gain experience of work in foreign Uni
versities and research institutions. The officers of the department who 
have received foreign training should get a substantial technical 
allowa.nce over and above their pay. 

Financing ,·esearch.-The present system of annual grants to be spent 
llithin the ~ar is very defective. While during years of plenty it leads to 
extravagance, during years of stringency it hinders progress. A Development 
fund should be started for research and, beside contributions from the 
Governments, all earnings and savings of the department should go towards 
this fund which should in due course be so big as to make re.search inde
pendent of help from the State. In cases of urgent noc'(lssity, interest on thIS 
money could be utilised. I am of opinion that research finances and control 
should not be dependent on popular vote. 

(b) and (c) [Please see answer to Question 4 (b).] 
The following entomological problems deserve attention:

(1) Agricultural practices in relation to pest control. 
(2) Relation between the " healthy" condition of the plant and pest 

attack. 
(3) Meteorological factors and pest outbreak. 
(4) Possibilities of dusting high trees ·by means of aeroplanes, 

particularly in connection with mango hopper control. 
(5) Termites and their control. 
(6) Pests of stored grains. 
(7) Pests of fruit trees. 
(8) Pests of sugarcane, particularly borers. 
(9) Insecticides and fumigants, and dusting, spraying and fumigating 

machinery. 
(10) Manufacture of insecticides, particularly poisonous gases. 

I am of opinion that there is considerable scope for improvement in the 
domestic economy of the farmer's home. A study of the problems involved 
will be useful in discouraging wasteful practices. 
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QUESTION 2.-AGB.ICULTUBAL EnuOATION.-(i) The supply of institutions 
in so far as collegiate education is concerned is quite sufficient. In fact 
there are too many Agricultural Colleges in the country. In my opinion, 
it will improve matters if the two agricultural colleges in Northern India 
are combined into one teaching institution, providing accommodation 
for 500 students. Such an institution will be quite enough for the needs 
of the country for another thirty years. 

The teaching staff of the provincial Agricultural College is quite sufficient 
but, in some cases, better type of teachers is required. The main defect, 
however, is that teaching research, and district and propaganda work are 
kept together under the same expert. In this arrangement, teaching is 
liable to be ignored and has actually suffered. I am of opinion that 
teaching should be in charge of a staff not saddled with other duties. 
This does not mean that teachers should not undertake research, but 
research should not interfere in the teaching work as at present. Further; 
Agricultural Colleges should be in charge of men who take active interest 
in matters educational and are competent by training and experience to 
run educational institutions, and are prepared to enter into the spirit 
of the corporate life of a college. 

(iv) Those who seek admission to the Agricultural Colleges do so solely 
with the object of obtaining Government appointments. The success of 
an Agricultural College, therefore, depends directly on the appointments 
available for agricultural graduates in Government Departments. There
fore the number of students joining Agricultural Colleges will remain low. 

(v) In 99'9 per cent. cases, the only incentive which induces lads to 
study agriculture in a college is to attain a job, in a high school to get 
an easy pass, and in vernacular middle schools, where English has not been 
provided for, there is no choice. 

(vi) In Agricultural Colleges, the pupils are not essentially drawn from 
the agricultural classes, but at the time of admission preference is given 
to those who possess land. 

(vii) The courees of study in the Punjab Agricultural College are to 
be modified shortly when the standard for admission will be raised from 
Matriculation to the Intermediate Science Faculty. When this change 
comes, it is hoped many defects will be removed. 

(viii) ~) Nature study.-I am of opinion that nature study is the most 
useful subject for school boys and girls. If associated with drawing 
and painting, it does more to develop a child's mind that any other branch 
of training. To make it interesting it should be well taught by competent 
teachers. Arrangements are being made by the Education Department 
for proper training of such teachers. 

(b) School plots.-For boys -over 10, school plots are a very useful means 
of imparting information about agricultural matters. 

(c) School Farms.-Agricultural farms connected with rural Middle 
Schools, if well managed, are of considerable use as demonstration centres 
for the adults, but the boys avoid the drudgery of working on these 
farms and the work is in fact too hard for lads of 10-15. 

(ix) The careers of most of the boys who have studied agriculture in 
an Agricultural College is Government service. 

(xii) Adult education should be considered under two distinct heads:
(i) Bemo1lal of illiteracy-which is a slow process and rather tedious 

both for the teachers and pupils. 
(ii) lmparting information-which can be made interesting and 

attractive. For adults this part of education should be made the 
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basis for training and removal of illiteracy should follow from this. 
For imparting, useful information regarding crop production, crot' 
protection, animal breeding, marketing, c~operation, village hygiene, 
civics, &c., &c., posters, lantern slides and cinemarographs should be 
employed. In ,fact, the mind should be trained by advertisement to do 
the tight thing unconsciously. 

The work which is being done by the Rural Community Board in the 
Punjab ie in the right direction. 

QUESTION 3.·=DEMONSTBATION AND PBOPAGANDA.-(d) During the last five 
years, the Entomological Section of the Punjab Agricultural Department 
has heen carrying out demonstrations on rat extermination by poison baits. 
Some people object to rat killing bn religious grounds and others consider 
it a degrading occupation only fit for the kamins. One has to do a con
siderable amount of propaganda tB Bvercome the prejudices of the people. 
PeI'i!KJnal touch and diSCUssions with individual cultivators ha'Ve often proved 
of the greatest value. An area very often over one thousand acres is 
selected for the operations, and the scheme of work is explained to all the 
cultivators. Then the organiser-a member of the Entomological Section 
-gives the lead by starting work with his own hands. His example is 
readily followed. To convince the cultivators of the efficacy of the methods 
employed they are persuaded to collect dead rats from their fields, and often 
large heaps of dead rats are brought together. By these methods people 
are trained to look upon rat extermination in the same light as weeding. 
The success ac);jieved is demonstrated by the fact that, for the first time 
in the history of the province, Sialkot, Ferozepore, Jullunder, Hoshiarpur 
and oQurgaon District Boards have come forward with substantial grantd 
for rat extermination campaigns, and more requisitions for rat extermina
tion than we can attend to are received from farmers. During the last 
four years 445,112 acres have been treated in 826 different localities an<l 
not one case of poisoning by mistake or design has occurred. 

Similar success has been achieved in the use of light traps against 
Amsacta, a serious pest of crops in the Punjab. Free intercourse with 
the people, and personal interest in their welfare have led to this success. 

QUES(rION 4.-ADMINISTRATION.-(a) The existence and increasing popu
larity of such organisations as the Imperial Bureau of Entomology ano 
Mycology, and the International Bureau of Agriculture demonstrate that 
research workers of the world recognize the importance of oo-operation 
and co-ordination in the advancement of science. There can hardly be any 
difference of opinion on the question that for progress of agricultur"l 
research in India. some co-ordinating agency is absolutely essential. Diver
gence of opinion, however, exists regarding the powers and scope of such 
an agency. 

Brief annual reports, biennial meetings ot the Board of Agricl1lturo, 
and sectional meetings held at Pusa are very inadequate attempts nt 
co-oOOination. At present, therefore, workers at the research institutes 
under the Governments in India proceed· along their own lines WIthout, 
in many cases, knowing what is being done by others. Evidently a system 
which will bring about co-operation and co-ordination is required. The 
organization of the Indian Central Cotton Committee has stood the test 
well and may be taken as a mooel. Before the inception or thi.. rom
mittee, isolated atteltlpts 'Were made by Provinces for the impro,elllent 
of cotton, and the work has now been organized on sounder basis. 

The branch of agriculture which may be termed U Crop improvement" 
yields best to organization on a wider basis, and it i~ in this direction that 
Governments in India can co-operate and the Central Go'Vernmet co-oOOi-
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nate and supplement their activities. Research on crop improvement may 
be roughly classified as below:-

(1) Improvement of indigenous varieties:
(i) Isolation of pure types. 
(ii) Hybridisation. . 
(iii) Selection. 

(2) Introduction of foreign varieties:-
(i) Importation. . 
(ii) Acclimatization and selection of suitable strains. 
(iii) Hybridization with indigenous types. 

Evidently, therefore, duplication of work on isolation of pure types 
will be valueless lind in fact lead to confusion. Similarly, the work -of 
introduction of foreigll varieties 1l01:l1d. be done hetter by a single agency. 
And a central organisation, not essentially II central institute, will m~t 
the requirements. A central organisatioll could distribute the work among 
workers under the Government of India and the Provincial Governments. 

Again hybridisation and selectioit could' be carried out better by a~ 
organized body of scientists than by a large number of ind;ependenf; 
workers. Field trials of the 'Varieties produced could be best left in the 
hands of the Provincial District staff. Two of the main Ilrops of the 
country, i.e., cotton and, sugarcane, are being' dealt with along these 
lines, and it will be of great advantage to the country if impruvement on 
other crops is organized on similar bases. 

(b) From personal experience of wurk both in a Province and under 
the Gilvernment of India, I have COme to realise thai; mallY problems of 
agricultural improvement require a broader outlook thaI;!, that Qf a worker 
in a province, with his eyes fixed all immediate ends. 

It must, however, be recognised that scientific experts employed under 
the Government of India should be men of very high qualifioations and 
distinction, who are able to command respect by virtue of their scholarship 
and research and do not depend on the status of their office for their 
prestige. It will be only then that the oentral institute shall maintain 
its supremacy over the provincial institutes, which supremaoy is essential 
if it ill to serve its purpose as a model and guide for all agricultural 
'research in India. Efforts thus should be made to bring about co-ordination 
more by offering advantages to the provincial workers than by mere 
organisation. An organisation paves the way for concerted action, lIut 
it is the individuals that put life into an organisation. If officers of 
the Central Institute, like the gellerous parents, employ the IlIttitude of 
II give," without II t8kll," II co-ordin!lted reseatch ia sure t() result. 

Before the Agricultural Research Institute, Pusa, is able to attain 
that supremacy which is essential for the above objects there must be a 
great increase in its staff. A well-equipped and well-manned Central 
Institute will be of immense help to the Provinces. 

The control of co-ordinated research work is a difficult matter. In the 
Province, in so far as entomology is ooncerne4 the field operations, propa
ganda and research, are carried out by the same staff, and the Entomologist 
is also responsible for teaching. It it is p0S6ible to separate research from 
other activities, the matter will be simplified. Either the entire researoh 
staff could be placed under the Government of India or the proV'incial 
workers could be associated in a Bcheme of research. Taking sugarcane 
pests as an instance, the work could be distributed as follows: All taxo
nomic and morphoillgical work could be dOlle at a Central Station, study 
of life-histories could be ~igned to some of the Provincial workers, and 
certain stations could be put on to investigate the possibilities of biological 
oontrol, discovery of immune varieties and eo on. The team work Will 
lead to quicker and surer results. It must be recognized, however, that 
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a certain amount of jealousy between different workers is inevitab~e; 
but a good man at the head of affairs should be able to smooth down 
matters. 

In short, a number of problems of all-India importance should be 
outlined by a board of experts, on which growers and traders and other 
interests should be represented, and for the investigation of such problems 
a committee should be appointed consisting of scientific experts of the 
Government of India and the Provinces. This committee should lay down 
the policy and distribute the work. If a provincial Government has a 
staff for a 'Problem, then that staff should be associated with the work 
undertaken; if not the Government of India should take up the problem 
No general policy for administrative control can be laid down. Each 
individual case should be dealt with on its merits. If the Central st"l.ff 
carry out investigations without interfering with the Provincial st"lff 
the former should be under their own Government. iWhen the work 
will be better carried out under the administrative control of the provincial 
Governments, then the officers of the Central Institute should be temporarily 
placed under the local authGrities. Care must be taken that the individual 
does not suffer any loss in promGtion or prestige. 

A really strong Central Institute, well supplied with funds and staff, and 
which commands international reputation for standard of work produced 
and facilities for research offered, will soon make its presence felt. 

In entomology, the Government of India can usefully supplement the 
activities Gf the local Government in the following manners:-

(1) Maintaining an adequately staffed institute for carrying out 
insect survey, keeping a collection of identified insects, and by identi
fying specimens for the Provinces. The work is being done at Pusa, 
but it should be done on a much larger scale. 

(2) Maintaining a library as complete as possible. 
(3) Acting as information bureau on all entomological matters. 
(4) Undertaking research on the importance of pest control by para

sites. 
(5) Establishing agriculture stations for experiments and for supply 

of improved races of honey bees. 
(6) Carrying out investigations on insecticides and fumigants an<1 

machinery for dusting and spraying 
(7) Starting an Indian Entomological Journal. 
(8) Training 'post-graduate students in pure and applied entomology 

and providing facilities for research. 
(c) (ii) Railways and steamship companies should provide special COll

cessions for imports and carriage of manures, fertilizers, seeds, implements 
and machinery. Railways could co-operate in propaganda work by 
organizing exhibition trains. 

(iv) Meteorological Department supplies daily reports from certain 
localities. For purpose of correlating agricultural experiments with 
meteorological conditions the available data are far frGm satisfactory 
Reporting stations should be multiplied, particularly in localities where 
climatic differences in neighbouring areas are very great. 

(v) Postal Department could provide facilities to the cultivators in 
approaching the Department of Agriculture, and all letters addrecssed 
to the department shGuld be carried post free. 

(vi) Telegraph and Wireless Department may. supply market news ~t 
low rates. The inland telegraph department should undertake to send 
free of charge information regarding appearance of pests and diseases. 

QUESTION 10.-FERTn.IZERs.-Green manuring has been recommended by 
the department as a solution of the problem of shortage of natural manures 
and it has under experimental conditions. given excellent results, but iln 
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certain farms where the practice has been continued for a few years, it 
has led to the increase of white ant attack. In certain fields at the 
Agricultural Research Institute, Pusa, it has become a problem to save 
crops from the ravages of these insects. Organic manure unless well rotten 
is bound to increase termites. The problem, therefore, is either to find 
out Bome plant which, added to the soil, will improve its fertility and at 
the same time act as deterrent, or discover a combination of natural and 
artificial manures as will' serve the purpose. This is a problem which 
might well be taken in hand by the Central Institute simultaneously in 
various tracts of the country. 

The question of the export of natural manures, oil cakes, and oil seeds 
should be gone into very thoroughly. 

(I) We should encourage the farmers to burn crop remnants. Hedges 
of suitable quick growing plants should be encouraged, and in decidinp; 
the cropping scheme the supply of fuel should be taken into consideration. 
Small woods may be grown round villages. The common chulah is not 
the most economic form of range and great improvement is needed in it. 
No attention has been paid to "Farmer's Home Economy" and I am 
certain that, when attention is devoted to this side of agriculture, the 
consumption of fuel in the house of a farmer will be considerably reductld 
and that will consist of cotton sticks, stubbles of cane and juar, &C. 
Improvements in gur boiling furnace designed by Malik Sultan .Ali, Deputy 
Director of Agriculture, Gurdaspur (Notes on the harvest of cane and 
manufacture of gur in the Punjab) are so significant that great hopes 
can be entertained for the improvement of the chulah. Intensive propa
ganda should be carried on against the use of cow dung for fuel.. 

Sericulture and lac-culture indirectly serve to provide fuel for the 
cultivator. The branches of mulberry and ber trees after removal of 
leaves and lac are used lUI fuel. 

It appears that for some purposes, such lUI slow boiling of milk and 
1wqqa smoking, it will be difficult to replace cow dung cakes unless som.,. 
thing better Buited is available. 

QUESTION l1.-CRops.-(iv) A detailed note on the subject was submitted 
by me to the Board of Agriculture in India held in 1925, and was pub
lished in the Proceedings, pages 97-101. The following is the summary 
of recommendations then made:-

(1) A thorough study of the problem should be undertaken by com
petent officers, and the habits and behaviour of different wild animals 
should be carefully observed. 

(2) As an experimental measure, a district should be selected for work 
and the cost of various operations and the effectiveness of various 
means of control ascertained. 

(3) A campaign of vigorous propaganda should be undertaken to 
create public opinion. 

(4) Legislation to ensure smooth working of preventive and control 
measures and co-operation of the people should be enacted. 

(5) Co-operative societies for the purpose of fencing, baiting, trench
ing, &c., &c., should be started. 

(6) Contributions should be made by the Governments for the purpose 
of controlling wild animals. 

To my mind, it appears that the ·best solution of the problem would 
be to use either an irritant or a poison gas to deal with the wild animals 
like pigs, jackals, &c. Attempts can also be made by controlling watering 
places and grazing grounds, to take these animals away from cultivation. 

QUESTION 13.-ClWp PROTI!lOTION.-(i) In my opinion, the existing legisla
tion a:dequately provides for the protection of crops against external 
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infestation. with pests and diseases, but the actual carrying. out of the 
regulatiolls is far from efficient. The work of fumigation against insect 
pests is entrusted to the officers of the Customs Department who carry it out 
as a routine measure. There is no system by which a record may be kept 
of insects introduced, and we are completely in the dark as to what we 
should guard against. I will suggest the creation of a regular Quarantine 
Service consisting of properly trained Entomologists, who should carefully 
study the problem, keep an accurate record of insects intercepted, :lond 
investigate the results of fumigation. 

I am also of opinion that, while, on the olle hand, we should legislate 
against the introduction of a foreign pest, on the other, we should study 
the life histories of the pests likely to be introduced and their behaviour 
during transit and discover which of them will be able to survive the 
changed conditions and get established in this country. 

It may, however, be pointed out that legislation to safeguard again€t 
introduction of pests and diseases by overland routes are incomplete and 
require careful investigation. 

(ii) Under this hen ding, I will consider movement of affected plants 
from one part of the country to the other, including Indian States and 
possessions of foreign powers. At present there is no restriction again~t 
transport of affected plants from one part of the country to another. 
Potato moth, having been imported into Bombay from Italy, has come up 
to the Punjab. Similarly, seale insects, having spread in Kashmir, are 
likely to spread into fruit tracts of the Punjab. There is a considerable 
movement of fruit trees and other plants from one part of the country 
to the other, and there is no legislation enforcing nurserymen to sell 
"clean ~tock." 

Legislation to safeguard against spread of pests and diseases should be 
effected. 

QUESTION 17.-AGRICULTUR.AL INDUlITRIES.-(C) Bee keeping.~The local 
supply 9f honey comes chiefly from wild bees mainly from the hilly localities 
and forests. Bee-keeping, however, is practised in the hilly tracts of the 
Punjab where people make hives of crude form in the walls of their huts. 
So far, no attempt has been made by the Department of Agriculture to 
place this industry on a sound footing. 

There is great demand for bees of good breeds from all over the country, 
and it is essential that the Government in India should take up the 
question and investigate fully the present state of the industry and its future 
possibilities. The Central Government IShould start a few stations in 
suitable localities, under a qualified expert with an adequate staff. Ex
periments on the introduction of foreign strains, crossing, &c., should 
be carried out. 

The Government of the Punjab have already sanctioned an Assistant 
for this work and it is hoped will sanction the establishment of experiment 
and demonstration station. 

SericuUure (rearing of mulberry silkwormsY.-Bericulture is a well
established cottage industry in certain localities of the Punjab, such .ts 
Gurdaspur, Hoshiarpur and Kangra and is practis~d in Sialkot, Rawalpin~i, 
Campbellpur, Jhelum, Gujranwala, Lah~re, Amrltsar, Ambala and Shelk
!hupura.. During 1926, the number of SIlkworm rearers was 1,215 and the 
total estimated produce of 275 maunds of dry coooons was valued at 
RlI.44,OOO. 

The spread of this industry is limite? by climatic O?nditions, and it, is 
only in the submolltane tracts that It can be carl"led on. suocessfuhy. 
Further the development of this industry is limited by the avaIlable S~pply 
of mulb~rry trees. In very few localities are the worms reared on pl"lv~te 
trees alld not less than 80 per cent. of worms are reared on trees g~owmg 
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on the canal banks, along road sides or in forests. The rearers are charged 
lb.l-S-O per ounce of seed reared when Government trees ate ueed. 

The Department of Agriculture haa during the la.et six ~ars established 
mulberry plantations on the Upper Bari Doab Canal, and the work is 
being continued. If trees are available, the industry could be increased 
rapidly. 

Attempts have been made to produce seed locally, and it is hoped 110 

grainage shall be established BOOn. 

The progress has not been satisfactory and this has been due to-
(i) want of a definite policy. 
(ii) lack of co-operation between the various depa.rtments concerned 

in sericulture. 
Unless the Irrigation Department, Forest Department and District Boards 

undertake to plant mulberry tree6 nothing much can be achieved. 
The disposal of silk cocoons has also presented considerable difficulties. 

On account of depreciation in the value of the franc, big reeling factorie~ 
are not prep Bred to buy silk cocoons. Reeling industry should therefore 
be encouraged. The Department of' Industries has taken this 'matter in 
hand. 

[On an average by rearing one ounce of seed a family can add to their 
net inoome a sum of &.60.] 

Lac Oulrurll.-Lac grows naturally. in Hoshiarpur District, where its 
total annual value is put down at 4 lakths of rupees. Lac also grows in 
small quantities il1 Roktak, Gurgaon, Ambala, Kangra and Gurdaspur 
Districts. The most favourable localities for lac culture are the submontane 
tracts. A farmer possessing 20 ber trees (Zizyphw ju,ju,ba) may add to his 
net inoome about &.60 a year. , 

The yield of lac could be increased at least three times and it could be 
introduced into many localities. The main obstacle in the way of the 
expansion of this industry are:-

(i) Absence of organisation and ignorance of the methods of inocula
tion and proper cultivation of lac. 

(ii) Want of supply of good brood lac in sufficient quantity during 
years when local orop fails on account of high temperature. 

(iii) Inadequate staff. ' -
It WM only recently (1925) that the local Government sanctioned Qne 

Assistant for lac culture work. 
(h) Efforts should first be made to make people conscious of the fact 

that the conditions of their surtoundings are unhygienic. A full !lnd 
vivid account should be given of the factors responsible for dirt and diseaASe, 
and consequences of these. An intensive propaganda should be carried out 
80 that young and old, boys and girls have uppermost in their minds the 
feelings such as the following: -' kill the fly, it carries cholera,' 'exter
minate the rat it spreads plague,' • fill up that cesspool, it ·breeds mosqui
toes which carry malaria.' When a strong community feeling agaitlst 
filth and disease has been created, then practical steps, should be taken, 
campaigns organised, plans of action worked out in full details, and 
oo-operation of the people insured. The action when once started should 
be carried to the finish in a most business-like manner. Societies of 
farmers with definite objects should be started and encouraged. Boys and 
girls are more susceptible to new ideas and should be employed for carry
ing out propaganda and actual measures against -diseases. 

Enterprising farmera should be encouraged to build model houses with 
good drainage, and model villages should be started in the new colonies. 

Investigations on the proper disposal of refuse should be undertaken 
80 that.. the farmers are suggested methods which appeal to them. 
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Question 22.-Co-operation.-(b) (vii) Societies for joint farming, if 
established, will be a great blessing for the agricultural community. From 
the crop protection point of view such societies are a necessity. No measure 
of pest control can be successful unless carried out simultaneously over 
large areas. CIeaq. cultivation is impossible under the present condition 
but, with the development of the c<H>perative movement the feeling of mutuai 
help will develop and then it will he p066ible to attempt to control such 
pests as sugarcane borers, the only satisfactory method against which 
is the safe disposal of stubbles and destruction of alternative food plants. 

Similarly rat extermination societies, pest control and spraying societies 
and anti~disease societies will serve a very useful purpose. 

(c) I am certainly of opinion that legislation should be introduced in 
order to compel people to join in for the common benefit of all. 

Question 24.-Attracting Capital.-(a) Men of 'capital arid enterprise' 
need no inducement to take to agriculture. In the past the land had been 
passing from the actual cultivators into the possession of men of capital, 
and the process was 80 rapid that special measures to protect the land
owner from the enterprising capitalist had to be devised ana the Punjab 
Land Alienation Act was passed. 

'1'he Punjab had been called ' a country of peasant proprietors,' and the 
problem before the administration is ' How to maintain the peasant proprie
tor upon his land in freedom and comfort P' Inducement offered to men 
of capital and enterprise will mean exploitation of land and labour. With 
capital and enterprise the land and labour can certainly be made to yield 
more but at the risk of killing the peasantry. The aim should not be the 
exploitation but the welfare of the zamindars. I am strongly of opinion 
that the State should take the place of men of capital and enterprise and 
keep out the individual profiteers from the field. 

Oral Evidence. 

46,657. The Chairman: Mr. Afzal Hussain, you are Entomologist to the 
Punjab GovernmentP-Yes. 

46,658. ,We have your note of evidence; do you wish to add anything 
to it, or may 'We ask you a few questionsP-I have nothing to add. 

46,659. Would you give the Commission quite shortly an account. of 
your own training and past appointmentsP-I graduated from the PunJab 
University with honours in Zoology and I took the degree of Master of 
Science from the same University. After that I went to Cambridge where 
I took ,both parts of Natural Sciences Tripos; in the second part I studied 
Zoology and I got Class I honours, and I was awarded the Frank Smart 
Prize of the University of Cambridge. After taking my degree, I was 
in Cambridge for three years and I did research work on Applied Entomo
logy and also on crusacea. For research work I received scholarships 
from my college and grants from the India Office, the Royal Society and 
the Balfour Research Fund of the University of Cambridge. I was awarded 
the Charles Darwin Prize of Christ's College, Cambridge, for research work. 
I left England in December 1918 when I was appointed by the Secretary 
of State.as Supernumerary Entomologist, Agricultural Research Institute, 
Pusa. I was there for about eight months when I was transferred to the 
Punjab as Entomologist to the Punjab Government. I was retransferred 
to Pusa in April, 1925, as Officiating Imperial Entomologist and I was 
t'here for eighteen months. I returned to the Punjab last November. I have 
been conducting and guiding research work of the Entomological Section. 
Punjab. We have published about 25 papers on original investigations. 

46,660. You have. had the experience of a training both in Europe as well 
as in this country. Do you think it is to the advantage of Indians that 
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they should go to Europe, or that they. sho~ld ·be trained in India?~
It would be a distinct advantage to Ind1ans 1f they· oould go to Europo 
for higher training. 

46,661. Why is that sop-Because in this coun~ry ~t present we have ~ot 
got the same atmosphe.re, t~~ intellectual and educatlOnal atmosphere Wh1Ch 
exists in Western Ulllvers1t1es. 

46662. You think yourself that you have the teachersP-Very few of the 
sam~ stal)dard as you get in Cambridge or Oxford. 

46 663. At what stage in his career do you think an Indian should be 
advi~ed to proceed abroad for higher ed:ucati~n.P-I. am of opinion. tha~ !in 
Indian gets the best advantage from h1S trammg m Western Umvers1t1es 
when he goes after graduating from a University in this country. • 

46,664. You think that he should go for his post-graduate training out 
of India, either to Europe or AmericaP-Yes. 

46,665. I see from page 860 of your note that you are impressed with 
the soundness of the type of organisation of which the Indian Central 
Cotton Committee is an example. Do you feel that that principle might 
be applied to research on other cropsP-Yes, I think that principle should 
be applied to other main crops of the country. 

46,666. That is to say organisation on the basis of the crop rather than 
upon any territorial organisationP-Yes. 

46,667. Are you doing any teaching yourselfP-Yes, I teach abouttwQ 
periods a week; I lecture to the first year students. 

46,668. Any graduatesP-Entomology is not taught 'beyond the two first 
years in the Punjab Agricultural College. 

46,669. But I suppose you might find that a graduate was anxious to 
come to this college in order to be trained under your guidanceP-Yes, I 
have had a very large number of them coming from the Government College 
at Lahore for training in entomology. 

46,670. What do you think of their standard of knowledge when they come 
to you P-The standard of knowledge as far as entomology is concerned is 
very low. This is a specialised subject and there is.no institution in India 
where it is taught by anybody who is well acquainted with it. It is only 
taught as a very small part of a course in zoology and they do not go 
beyond the eight oreer stage which is very, very elementary indeed. 

46,671. Do you not think that that is greatly to be regrettedP-Yes, very 
greatly to be regretted. 

46,672. Would you turn to page 858 of your note: in answer to Question 
1 (a) you suggest the creation of a development fund. How do you suggest 
that any fund of that sort should be administered ?-It would be adminis
tered, if we go in for centralised research, by the central institution or by 
the committee running that central iIl6titution. 

46,673. What, in your view, are the advantages of a development fund 
over the system by which research is financed year by year in the annual 
budgetP-Under the present system when there is plenty of money the 
departments get quite enough and sometimes more than they require, and 
they spend on things which probably do not bring good returns, whereas 
in years when no funds are available research suffers and progress is 
hindered. 

46,674. You cannot open and shut research like a concertina, can youP 
-No. 

46,675. What you want is to get security for the future and continuity 
of policyP-Yes. 

46,676. Would you turn to page 864 of your note, Question 13 (2). You 
lire dealing there with the danger of conveying epidemic diBeases from one 
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district to another and you say that at present there is no restriction 
against the transport of affected plant.il from one part of the country 
to another. Do you think it would ·be possible to institute any control 
of that sort?-It is quite possible, but it would be difficult in the begin
ning. It is quite possible . particularly if we have legislation to force 
people who own nurseries, to send out clean plants, without fungus and 
insect diseases. 

46,677. I 'see on page 864, in answer to our Question 17 (c), you say there 
is a great demand for bees of. good breeds from all over the country. Is 
the indigenous bee a good ·bee for making honey p-It is not very good. 

46.678. It is more militant than acquisitive ?-Yes. 
46,679. What breed of bee do you suggest should be introduced?-I have 

never done any work on apiculture myself; we shall have to investigate 
this matter by introducing various· breeds from Italy, France, America, and 
so on. 

'46,680. Is it mainly on flowering trees that the honey is made?-Yes. 
46,681. One does not see many wild flowers in the jungleP-We find a 

large number in the hilly tracts. 
46,682. Is it only in the hilly tracts that you yourself think there is a 

future for bee-keeping?-Ye5, mainly in the hilly tracts. 
46,683. Would you tell us what you regard as the two most important 

-lines of research upon which you are engaged at this moment?-We are 
engaged on the cotton pest, pa.rticularly the pink ·bollworm which we are 
studying from the meteorological point of view. We find that in the 
canal colonies where most of the cotton of the American variety is grown 
this pink bollworm is absent, while in the rest of 'the Punjab it is a. very 
serious problem. We are studying the reason for that, so that we may 
d~over what climatic conditions are favourable to its development a.nd 
what are adverse to its increase in numbers. We a.re also, from the purely 
applied entomology point of view, studying the control of a very serious 
pest known as Atn.!acta, commonly called kutra. We planned a campaign 
last year to destroy this moth ,by light traps and next year we are organis
ing a very large campaign to demonstrate to the people the efficacy of the 
light traps. We are also carrying on the work of extermination of rats 
(I should rather say destruction because it is an animal which can never 
be exterminated). 

46 684. Let us take the moths first. What do these moths attack P-Prac
tically every crop. Then all over the Punjab the ra.t problem is very serious, 
and we send out a staff to teach the people the methods of rat destruction 
by poisoning and also by fumigation. 

46,685. Why does the ra.t come UD?er the Entomologist ?:-Because there is 
nobody else to deal with It. The pmk bollworm scheme IS financed by the 
Indian Central Cotton Committee, and it was only three years ago that WI) 

st·arted this work. 
46,686. So that that is a. good instance of co-ordination ?-Yes. 
46,687. And you are not troubled there with any fear for the future P

No. 
46,688. Nor any lack of co-ordinationP-No. The scholar of the Indian 

Central Cotton Committee was up at Pusa last year, and he w~ allowed by 
the Committee to visit the various centres where work on the pmk bollworm 
was being carried out. 

46,689. How about your staff for that particular. investigation ?-I have 
an Assistant in the Provincial grade, a.nd under hIm there are three fieH 
assistants in the Subordinate grade getting about Rs.75. We have also a 
menial staff of field men for the ordinary routine work. 
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46,690. How about the amsacta mothP-Our present difficulty is that for 
nbxt year we have not got the funds even to take one village in a zail and 
demonstrate to the people how the work is done, and further there is, no 
staff for such a big work. 

46,691. Do you choose your own lines of advance and research ?-Yes, so 
far I have always ("hosen my own lines of research. 

46,692. Does that arrangement suit you or would you prefer to have sqme 
over-riding authority who would indicate the lines of progress which in his 
judgment you should pursue ?-It . is a very difficult question to answer; 
If the over-riding authority is very sympathetic, I would like to have an 
over-riding authority; if the over-riding' authority is a hindrance, I would 
much rather be left alone. Some persons hold that the ideal over-riding 
authority is one that lete you do what you like and takes the responsibility. 

46,693. Sir Thomas Middleton: You refer to the absence of a resel!orch 
atmosphere in the Indian Universities; no doubt you are familiar with 
the history of research in our European Universities?-Yes. 

46,694. In what stage was science 75 years ago? Was there much of 
a research atmosphere then?-Not quite so much. 

46,695. It does not take a very long period in a nation's history ,to 
create a research atmosphere if conditions are favourable ?-It does not 
take very long at the present stage of our growth. 

46,696. What hope do you see of creating a research atmosphere in the 
Indian Universities?-In the Indian Universities that atmosphere has 
already been created; I could refer to the Lahore University where they 
have a very good school of zoology and chemistry, and I believe they will 
very soon have good schools in other sciences. 

46,691. So that you think the prospects are quite hopeful?-Quite hopeful. 
46,698. Do you think all steps should be taken to foster the development: 

of the research atmosphere in the Indian Universities ?-Certainly. 
46,699. You think we have enough agricultural colleges in the Nonh 

of IndiaP-Yes, I think we could reduce them by 50 per' cent. . 
46,100. You talk of combining ihe two colleges of Northern India,; 

which do you refer to P-I had particularly in mind the Agricultural College, 
Lyallpur, and the Agricultural College, Cawnpore. 

46,101. How could you effect that combination of two institutions so 
far apart P In what way would you combine them ?-I, would change one 
into a purely research institute and the second into an agricultural college; 
that is the ,most economical way of doing it. 

46,102. Have you found a need for conferences between research workers 
since you have returned to IndiaP-Yes, the need is very great indeed. 

46,703. What opportunities have you had of meeting others engaged in 
entomological research P-At Pus a every other year there is a sectional 
meeting of the Ent,omologists; Entomologists from various Provinces go 
there and discuss various things, read papers and so on. ' 

46,704. Is that sectional meeting once in two years sufficient, in your 
opinion, to secure the contact that is required ?-That is the best that can 
be done. 

46,705. Mr. Barron: In answer to the Chairman, you said you had no 
funds for demonstrating your work on the kutra moth in villagesP-Not 
sufficient funds. 

46,706. Have you applied for funds, or has the department applied for 
fundsP-Not yet. We have only got Rs.1,600 from the District Board of 
Hoshiarpur. The intention was that the department should approach the 
Government to contribut.e a similar sum from Government funds; that 
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would mean Rs.3,000; t.hat is hardly enough, we want something like 
Rs.15,000. 

46,707. HaB any Buch application been made to Governmentr-No, not yet. 
46,708. Then it 1).aa nOit been refused r-Not .in this particular caae. 
46,709. And, from past experience when your department has been able 

to prove the value of its research work, do YOIl think it is likely that it 
will be refused when an application is mader-Yes; the proposal with 
regard to rat destruction has been with the Government for some years 
now and nothoing has come out of it; I submitted a sericultural scheme, 
asking for a bigger smfi, in 1921, but little haa come of it either. 

46,710. Perhaps the Government is rather doubtful about the possibilities 
of the suocess of a campaign for exterminating rats in the Punjab ?-I have 
not been informed of it or I could have explained more fully that there 
is possibility of BUCceSS. 

46,711. But this work on the kutra moth haa been proved to be in the 
right directionr-Yes, that is my impression. 

46,712. In such cases are funds often refused r-I cannot say in this case. 
Last year we had some money, bub it remadns to be seen whether Rs.15,000 
will be granted this year. 

46,713. Sir James Mackenna: Is it not II. fact that these sectional meetings 
of Entomologists last for about five or six weeks and the proceedings run 
to three enormous volumes as a rule r-For the last twu years we have had 
them only for a week, six days. 

46,714. You ibJave cut ,them down?-Yes, the time has been cut down. 
46,715. You have had the advantage of service both at Pusa and in a 

Prov,ince ?-Yes. 
46,716. Do you think it is an advantage for provincial officers to have an 

opportunity for a time of serving in the iImperial Department?-A very great 
advantage; it opens his eyes, he looks at things from a different point of 
view altogether, and he finds the problems are much bigger than he thinks 
when he is in a Province. I think I gained enormously by my stay at 
Pusa last time. 

46,717. Do you think a system of drafting an officer into Pusa from a 
Province for a period of years, or' an interchange of staff between the 
Provinces and Pusa for a period, would be of mlltual help ?-It would 
be of great help to the individual officer, though it would be difficult to 
carryon the work, because there would not 'be continuity of work. 

46 718. What opinion did you form of the quality of work being done at 
Pus~?-It is very difficult to say, but I do not think the quality of the 
work is such as we should expect from an All-India institution. 

46,719. Had YOIl any experience of post-graduate students in your section 
when you were at Pusar-Yes, I had one student who waa there for a full 
course, and I .had a number of students who were there only for a short 
while. 

46,720. What opinion did you form of their scientific attainment when 
they CRme to you P-Their general knowledge of zoology waa quite sound, but 
their knowledge of entomology was extremely poor. 

46,721. What would you say of the general standard of science instruotion 
in India P-The teaching of zoology is quite good, but it does not compare 
with Part II of Cambridge University which is far higher; it is quite good 
and it is improving. 

46,722 And the standard of the studentP-The standard of students IS 

quite good. 
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46,723. Professor GanguZee: You have just stated that the quality of 
scientific research in Pusa is not so high; why is that soP-It is very difficult 
for me to go into the reasons. 

46,724. What is it due to: lack of equipmentP-'l'he equipment is quite 
good, the library is excellent, but I should say that the atmosphere is lacking 
a.nd the personnel is probably not so good as it ought to be. 

46,725. You agree with me that Pusa has established itself as an important 
l'esearch station in the EastP-Yes, certainly, because that is the only 
central research station in India. 

46,726. Would you not agree with me that the quality of work done by 
men like Lefroy, Butler and Howard has gained a reputation for this insti
tution as an important research institution ,in the EastP-Yes, certainly. 
I was thinking of the quality of the work done now. The first ba.tch of 
workers certainly did splendid work. 

46,727. So you are of opinion that the quality of the.'Work has deteriorated? 
-Yes. 

46,728. Would you like to develop Pusa as a post-graduate training 
. institution ?-Personally I should. 

46,729. Of the highest order?-Yes. 
46,730. And you would have such a scientific staff there from whom 

research of the highest order may be expectedP-Yes. 
46,731. ,With regard to your own research work, from wh.om did the 

suggestion of the cotton pink bollworm research come? From the Central 
Uri>ton CommitteeP-,We were ask",d by the Central Cotton Committee to 
state whether pink bollworm was a serious pest in that part of the Punjab 
which is adjoining the United Provinces. We suggested we had no staff 
to do this work. Then they wanted to have a preliminary enquiry; we 
made the preliminary enquiry, and we found it was a serious pest; butt we 
could not take up this work unless staff was provided. Then they provided 
us with the staff and money and we are carrying on the investigation. 

46,732. So, the Indian Central Cotton Committee put aside some funds for 
you for this purpose?-Yes. 

46,733. Have you a separate officer under youP-Yes. 
46,733.1.. As regards your own work I think you said, in answer to the 

Ohairma.n, that you have published 25 papers of entomological research? 
-Yes. 

46,734. Are these papers on one definite problem, or on a variety of 
subjects P-They are on different subjects, different insects. 

46,735. Is it more or less systematic work or research on economic ento
mologyP-It is almost all applied work. 

46,736. That is to say, whenever you have undertaken research into a 
pa.rticular insect or a particular problem, you have carried it throughP
I oannot say about ,every insect, but I tl1ink I can say we have completely 
studied abO'11t three insects. 

46,737. So far as you are concerned ~here is there the continuity of 
research which you are very anxiollS to see in our research station&?-Yes, 
as far as entomology is concerned. 

46,738. On page 856 of your note you say that the money has been spent 
on some problems of very remote interest to the CUltivator; would you kindly 
tell us what are the problems you have in mind, giving us one or two 
instances?-It has been brought to the notice of the Commission that 
research on wireless telegraphy 'has been carried on by the Agricultural 
Department; in my opinion researches on wireless telegraphy a,re outside the 
scope of an agricultural officer. 
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46,739. But it has a bearing on the question of propagandaP-So hu 
malaria a bearing ,on the efficiency of the cultivators. 

46,740. Then you suggest, as one of the causes of this unsatisfactory 
degree of progress, that in some cases hobbies which are decidedly outside 
the work of an ellpert have been indulged in at the expense of more useful 
work; could you cite one or two instances of that?-I have just cited an 
instance which might be considered to be a hobby. 

46,741. Is that the only case you have in mind when you make that 
remarkP-I had not the time, but I suppose one could certainly point out 
other cases also. 

46,742. In your own research work is there any such thing as team work? 
-Not exactly. 

46,743. You understand what I mean: whenever, for instance, you want 
to study the life cycle of a particular insect, are you in touch with the 
other sections of the research instituteP-There is no provision for that. 

46,744. So you are not in touch with the other scientific departments 
in your own field of researchP-No. 

46,745. There you are not able to attack any problem in all its bearingsP. 
-No, we only go on on our own lines; that is one of the most serious 
drawbacks. 

46,746. That is to say, the right wing of the laboratory does not know 
what the left wing is doingP-The right wing sometimes does not know 
what the central hall is doing. 

46,747. You say here, as far as your department is concerned, there is 
mutual exchange of monthly reports between Pusa and LyallpurP-Yes. 

46,748. Is that your innovationP-No, I think it is from the Imperial 
Entomologist; he suggested it. 

46,749. How is this system workingP-lt is simply a routine matter; we 
send round what we are doing and they send round what they are doing, 
but it does not lead anywhere. 

46,750. Does not it assist you in your workP-Very little. 
46,751. Are you very much handicapped with administrative dutiesP

Very much. 
46,752. Do you want an officer, or would a secretary solve the difficultyP 

-It comes to the same thing whatever name you give him. I used the 
word "officer" in a very general sense. 

46,753. What is the nature of the administrative work that you have 
to doP-We have to write a number of reports and answer a number of 
enquiries. 

46,754. Reports on your own workP-Reports on the development of 
agriculture or sericulture, or a scheme for apiculture. 

46,755. Surely that is technical workP-ln a way it is. 
46,756. These duties are not administrative dutiesP-They take a lot of 

time which could be devoted to research work. 
46,757. Mr. Calvert: I understand that in this Province sericulture is 

under yauP-Yes. 
46 758. In other Provinces it is under the Director of Industries and 

not 'under the Entomologist; are you satisfied with the arrangeme~tP-I 
am not quite satisfied with the arrangement; I have suggested l~ the 
scheme which I submitted in 1921 that a separate officer should be appolDted. 
and when the industry is big enough it should be handed over to that 
separate officer. 
~r. Mohammad Allal HmiaiA. 



873 

46,759. And, <IIf course, the same with regard to lacP-Yes. I have now 
:suggested that if they cannot. have a separate officer for sericulture they 
:should have a separate officer for sericulture, lac culture and apiculture. 

46,760. And put him under the Director of Industries?-It does not 
matter where he 'Works, but he should not be under the Entomologist. 

46,761. is this work on sericulture and lac distracting your attention 
from more important workP-Greatly. 

46,762. Mr. Kamat: With reference to this social atmosphere which you 
~ish to establish and for which you suggest social functions such as tea 
parties, supposing grants were given by Government for tea parties, do 
you hope to solve the problem in that wayP-I do not think people in the 
Punjab are so miserly as to take money from the Government for these 
tea parties; if the heads of the institution start this work, people would 
oolltIibute money for these social gatherings. 

46,763. What is lackinr. at present?-An inclination on the part of the 
beads of institutions to take an active part in .the social life of the 
institutions. 

46,764. Mr. Roberts: Do you regard it as the ideal that post-graduate 
training should be mainly in foreign countries or would you like to see it 
-developed in India ?-I would like to see . the post-graduate training 
-developed in India as much as possible, but I would still prefer the post-
graduate student to go and visit other centres of research. 

46,765. Your idea is that the best training, as far as you can see, is 
.always likely to be .obtained in some other country?-For some time to come. 

·(Th19 witness withdrew.) 

'(ThsCommiHion the.n ·OdjOUTlflot.d, this concluding the public sittings at 
Lyallpur.) 
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INDEX. 
(Figures ip brackets refer to pages, other figures to questions.) 

Administration: 
Agricultural Department, see that title. 
Board of Agriculture, value of, Milne 41,815. 
Board of Agriculture, Provincial, satisfactory results anticipated, Si'T 

M ehdi Shah 45,949-50. 
Board of Communications, composition and functions, &c., Mitchell 

43,957-60, 43,972-5. 
CIVIL SERVANTS: 

One month's course for, in rural economy at Lyallpur College, 
Brownlie 45,835-7. 

Training in public health administration, proposal, Forster (511), 
43,993-4, 44,107-9. 

Consultin~ Engineer to the Government of India, retention of, and 
shortemng of period of abeyance of appointment, advocated, Sangster 
(1-2). 

-Co-operation Department, see under Co-operation. 
Co-operation between various departments, Milne 41,756-62. 
Deputy Commissioners, see 'Under Land Revenue. 
District Boards, see that title. 
Education Department, see 'Under Education. 
Engineering Congress,. nature of, and value of work, &c., White 43,642-7, 

43,651-2,. 43,661; Smtth 43,648-50, 43,653-61, 43,662. 
Finance Department, surrender of Government responsibilities to, 

Brayne (58). 
Forest Department, see under Forests. 
Government out of touch with local needs and local conditions, Brayne 

(68). 
Inoome-talt Department, applications received -from B.Sc. graduates, 

Lyallpur Agricultural College, for employment in, and refused, 
Darling 44,720-1, 44,733-5. 

Irrigation Department, see under Irrigation. 
JUDICIAL: 

Civil judiciary, recruitment of more lIlamindars and agriculturists 
desirable, Mohammed Natl'az Kkwn (103), 40,857-60; Lal Chand 
40,938; Wil.5on (SOS), 46,436-4l. 

Jirga system in Dera Ghazi Khan, Wilson 46,441-4. 
METEOROLOGIOAL DEPARTMENT: 

Improvement in service, proposals for, Mohammed A/zaZ Hussain 
(862). 

no Practical service, Wilson (807). 
Records of humidities, wind velocities and directions desired, Milne 

(166). 
Records kept by, and value of, Milne (166). 
Rural papers should be supplied lWith information, Lal Chand (107). 
early Warning of oncoming attacks of radiation would be useful, 

Trought 46,600-l. 
M1ILITARY GRASS FARMS, Department of Government of India: 

greater Oo-operation with Provincial Departments of Agriculture 
advocated, Townsend (666), 45,143-5, 45,266-7. 

Value of, Townsend (666). 
l\:Iotor transport for agricultural produce, little scope for, Mitchell 

43,943-4. 
POST OFFIOES : 

Extension into rural areas, Government should lay down policy of, 
Lal Chand (107). 

Free carriage of letters to Agricultural Department advocated, 
Mohammad Alzal H'US_~ain (862). 

Increase of, necessary, Sir Mehdi Shah (740); Sampuran Singh (796). 
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Administration-contd. 
POST OIl'FICES-contd. 

~nsufficient, and. increase advocated, Fad Ali (836). 
In Rural areas, mcrease .advocated and power to receive and dispatch 

insured letters, Strickland (291), 42,131-2, 42,318. 
Usefulness of, Wilson (807). 
in Villages where not paying, OHlperative Societies should make 

up deficiency, Sampuran Singh (796). 

&u.WAYS: 
some Agricultural districts in need of, not served by Fad Ali (836), 

46,553-5. ' 
Devel~pmeJ?-t progr:a!llme referred to, 'Mime (166), 41,539. 
ElectrlficatIOn, posltlOn re, Battye 44,505, 44,609-14. 
Exhibition trains, proposal, Mohammad A/zal Hussain (862). 
Facilities, improvement needed, Fazl Ali (839-40). .. 
Feeder line desirable in Gurgaon district, Brayne 40,771-2. 
Freight rates: 

Concessions for manures, fertilizers, seeds, &c., advocated, Lal 
Chand (107); Wilson (806); Mohammad A./zal Husswi.n (862). 

Concessions for transport of fodder to f.amine areas, Milne (209). 
Fruit, rough handling of, Hardat Singh 42,490. 
Grain elevators, see that title. 
Inspectors for goods, recruitment from retired military officers and 

posting on all important stations advocated, Lal Chand (107). 
Gauge, Walton 44,932. 
MDtor transport competition, and steps taken to meet, Walton 

44,935-8, 44,990-4. 
Motor transport development as feeder to, welcomed, but not to be 

undertaken by railways, Walton 44,93~. 
Pilfering, GOllan 40,509-13. 

Recruitment of agricultural classes into various departments," proposal, 
Lal Chand 49,964-7l. 

RoADS: 
Bad condition of, Lal Chand (107); Mitchell 43,938. 
Class II, amount granted to local authorities in connection with, in 

current year, Mitchell 48,947. 
Classification of, and policy re, Mitchell 43,947-56. 
Conditions in Dera and J"helum districts, Wilson (806-7), 46,401-3. 
Culverts should be erected wherever necessary, Fad AU (836). 
Development programme referred to, Milne (166). 
Development of radial roads to stations advocated before develop

ment of roads parallea to railways, Walton 44,937-8, 44,956-60. 
Expenditure on, in Jhelum district, and inadequacy of, and need 

for better engineering staff, Wilson (806-7), 46,330-2. 
Experiments, question of organisation of, Mitcheu 43,98l. 
improved Facilities advocated, Fazl Ali (836). 
Improvement: 

Experimental work, need for, Mitchell (504). 
Needed, Mitchell (503); Naraindra Nath (574). 

Kutcha, bad condition of, but improvement in progress by Board of 
Communicatione and stimulus advocated. Town.~end (666). 

Legislation necessary for widening, Lal Cha7ld (107). 
Maintenance and repairs, drawbacks of" contract system, Wilson 

(807), 46,330. 
Metalled: 

Grants-in-aid to District Boarde, improvement as result, 
Mitchel! (503). 

Necessity of, for agriculturists, Sir Mehdi Shah (740). 
Programme, 111itchell (503). 

Metalling of canal banks and opening to public traffic advocated, 
Sampuran Singh (796), 46,274-5. 

Rcbtak district, La! Chand 40,951-2. 
Sholapur~ raising of loan to meet expenditure on improvements, 

Mitche" 43,98~. 
ii 
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Administration-contd. 
ROADs-contd. 

Tolls : 
on Boat bridges and ferries, Mitchell 43,964. 
Institution ofl..as means of developing roads, never seriously 

considered, Mitchell 43,966-8. 
on Rawalpindi-Murree road only, Mitchell 43,964-5, 43,985-6. 

Unfit for rapid transport, Naraindra Nath (574). 
Unmetalled district roads, importance of, and steps taken by Com

munications Board for encouragement, Mitchell (503-4). 
Village: 

Bad conditions, La.l ChalTld (107), 40',924. 
Improvement: 

Grants-in-aid by Communications Board to District. 
Boards, and progress of work, Mitchell (50'4). 

Necessary for agricultural development, Brownlie (712). 
as Result of grants by Communications Board and further 

schemes, Mitchell 43,96l. 
by Villagers, question of possibility, Brayne, 40-796-800; 

Mitchell 43,969-70'. . 
Panchayats, power to raise funds for, but power not exercised, 

Mitchell 43,969, 43,976-9. 
Transfer to. District Boards advocated, LaZ Chand 40,925-3l. 

Staff, deputation or study leave, value of, Darling 44,70'7-10. 
SteamshIp companies, concessions for imports and carriage of manures, 

fertilizers, seeds, implements and machinery advocated, Mohammaa 
A/zaZ Hussain (862). 

TELEGRAPHS: 
Canal, opening of, to. the public advocated, Lal Chana (10'7); Sam-

puran Singh (796.) 
Facilities, improvement needed, FazZ AZi (836). 
Increase of, necessary, Sir Mehdi Shah (740). 
Information regarding appearance of pests and diseases should be 

sent free of charge, Mohammad A/zal H'lLimin (862). 
Market news should be supplied at low rates, Mohammad A/wZ' 

Hussain (862). . 
Track or half-track vehicles, question of scope for, Mitchell 43,945-6. 
Tramways, opening for, very limited, Mitchell 43,941-2. 
Veterinary, see that title. 
WIRELEss: 

Broadcasting, development of, in villages advocated, and advan
tages anticipated from, scheme for, Millle (167), 41,54()<'1; Strick
Zalld (291), 42,133-5; Brownlie (710-1, 45,545-7 45,727. 

Development of, advocated for education of the people, Brownlie 
(712). 

Market news . should be supplied at low rates, Mohammad A/zal 
Hussain (862). 

Propaganda by, scope for, Brayne (64). 
Research on, by Agricultural Department, criticism, Mohammaa 

A/zaZ Hussain 46,738. 
Agricultural Department. 

Assistance and advice received from, Viial Singh 4;2,975-8. . 
Attaching of young forest officers to, for short pel'lods never conSIdered, 

MaUIls 45,322. . 
Attention to irrigated a.nd baralli land, question of proportIon, Brayne 

(64), 40'.518-21; Milne 41.520'-9, 41,7~0', 42,069-70,. 42,10'0-3. 
Da.rling 44,609; Townselld 45,134-6; Brownl.le 45,842~9; Wtlson 46,30'6. 

Budgets of, from 1006 onwards, and expendIture, M tlne (226), 41,847; 
41,922-7 42,0'13-7; Brownlie (708). 

Control of cattle breeding by, reasons for, Milne (197-8), 41,7!36-8. 
Control of Civil' Veterinary Department by, see under Vetermary. 
Co-operation with Irrigation Department, Sangster 40',133-7, 40',151; 

Milne 41,546-50'. . . 
Cultivators have confidence in recommendations of, when they see thmgs 

practically done, Shiv Dev Singh 43,064. 
Decentralisation necessary, Milne 41,729. 
Diagram showing links between various officers and staff of Veterinary 

Department and, Milne (288). 

iii 
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Agricultural Department-contd. 
DmBOTOB OP AGBroLTUBB: 

Appointment from Agricultural Service advocated if right type of 
man available, if not appointment must be from outside, Towns
Ilnd 45,132-3. 

Chief veterinary officer as, question of, Townsend 45,248-9.· . 
Control of Oivil Veterinary Department by, see under Veterinary. 

District staff, personal knowledge of cultivators necessary, Oole (486). 

ENGINEERING SECTION: 
Assistant Engineer, tempora·ry appointment but permanent official 

needed, Brownlie (709), 45 655. 
Dynamometer tests used in designing implements, Brownlie 45,873. 
Hydraulic station for measurement and investigation of water re

quirements of different crops, installation of, very important, but 
not yet undertaken, Brownlie (709), (712), 45,530, 45674. 

Progress hampered for want of trained assistants, and question of 
possibility of obtaining, Brownlie (708), (709),45,525-9. 

Work re implements, Brownlie 45,654-64. 
Workshop, facilities, expenditure, etc., Brownlie 45,670-3. 

Expansion programmes] and position re, Milne (162), (166), 41,4~6-61. 
41,847-9, 41,895-901, 41,914-39, 42,064-8. , 

Experts, superficial nature of knowledge of, Hardat Singh (334). 
Five years' programme). probable financial requirements, Milne, 

41,455-6, 41,914, 41,928-1jl. 
Heads of districts should' be kept informed about work of, Wilson (806), 

46,374-5. ' 
Horticulture, need for separate department of, Hardat Singh (332). 
Inadequacy of services, Brayne (64); Muhammed Nawaz Khan 40,888. 
Mukaddams, salaries, Strickland 42,316. 
slow Progress and reasons, MohammJad A/zal Hussain (856-7), 46,738-56. 
Propaganda and publicity, appointment of special officer for, advocated, 

Milne (190), 41,765-6, 42,058. 
Publications, Milne 42,055-8, 42,104-5. 
Records of experiments, keeping of, Milne 41,440-l. 
Relations with other Departments, Milne 41,662, 41,708-9, 41,717, 

41,721-2; Strickland 42,166-7; Arnall (561); Mayes 45,321. 
great Service done by, but improvement and extension needed, 

Sampu,ran Singh (796). 
Servioes, not properly provided for, Fad Ali (836). 

STAPP: 
Assistants: 

Qualifications required, Milne 42,026, 42,030. 
Probation, 42,031. 

Difficulty of obtaining, and men should be taken from outside 
province or outside India when desirable, Milne 41,488-93. 

for Field work, training, Milnll 42,023-4. 
Inadequate, 00111 (486). 
Increase needed Oole 43,919. 
Indian, propoeals rll training, Milne 41,506-8. 
Offioers appointed under terms of Lee Commission, importance- of 

facilities for study abroad, Lander (750), 45,998. 
Recruitment of zamindars to large proportion of posts advocated, 

Lal Chand 40,971. 
Salaries, and desirability of increasing, in order to attract properly 

qualified men, Milne 41,459-62, 41,492-3, 42,027-9. • 
Specialist and resea.rch, recruitment, qualifications and tre.ining, 

Milne 42,032-44. 
Supply of, and desira bility of getting 5 years programme sanctioned 

with view to training of, Milne 41,457-9, 42,018-22. 
Training, scholarship scheme should be useful, Milne 42,042-4. 
more Training and practical experience needed, Oole 43,837-9. 

Staff and organisation, Milne 41,442-5, 41,895-901. 
iv 
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Agricultural Department-contd. 
Subordinate service, pay and prospects should be improved, Lal Chand 

(107). P ; . 1 S' 't t . . M'l 4 4 00 Supenor rOVlnCla erVlce, recrUI men, posltlOn ·re, t ne 41, 9 -5 • 

Agricultural Indebtedness: 
Abadi litigatio~ and District Boards should have power to improve 

village sites, Lal Chand 41,003-11. 
Alienation of Land Act, see that title . 
.ARBITRATION SOOIETIES: 

Olosing down of, and regret at). Lal Chand 40,932-7. 
Establishment advocated, Lal uhand 41,009-11. 

Benami .practice, working of, and amendment of law proposed, Ghulam 
Hasan Khan (394), 43,215-6. 

Cattle dealers, giving of cattle on credit, system, Shi'll De'll Singk 
43,098-101. 

Causes of, Brayne (65); Muhammed N(J;11)az Khan (103); Lal Ch.and 
(l08), 41,002; Strickland (292), 42,249-50, 42,357; G'hulam Hasan 
lilian. (393) i Shi'll De'll Singh (385); Darling (583-4). 44,678-80; 
Gulshan Rat (654); Sir Mehdi Shah (740); Wilson (808), 46,365-6; 
Fazl Ali (836-7). 

CREDIT: 
Che8lp, danger of, Strickland (291), 42,137. 
Oontrol of: 

should be Left to co-operative societies, La! Chand (108). 
Proposal, Muhammed Nawaz Khan. (103). 

Easy, danger of, when no distinction made between productive and 
unproductive loans, Darling 44,845. 

Restriction, probable resentment by persons not belonging to 
agricultural tribes, King (471), 43,680. 

~triction or further control not advocated, Gh'fllam Hasan. Khan 
(394); Gulshan Rai (655). 

Sources of, Muhammed Nawaz Khan (103) ; Strickland (292); Shi'll 
De'll Singh (385); Ghulam H(]'san Khan (393); Gulshan Rat (654); 
Sir Mehdi Shah (741); Wilson (808) ; Fazl Ali (837). 

Supply of, by non-co-operative means, danger of, Strickland (291), 
42,136-7. 

Execution of decrees for money, result of present system of law, Ghulam 
Hasan Khan 43,149. 

Government control of lands in case of very heavy indebtedness, pro-
posal, Sir Mehdi Shah (741). . 

Homestead Law, advocated in some directions, Darling (585). 
Increase by !heavy burden of land revenue on owners .of small holdings, 

Lal Chand 40,995. 
Insolvency should be made easier, Ghulam Hasan Khan (394), 43,150-3. 
Insolvency Act, objection to principle, St1-ickla.nd 42,414-5. 
Insolvency Commission ·proposed for more backward distriots, Ghulam 

Hasan Khan (394). 
Joint Stock Banks, development of, possibility of investment in, would 

decrease moneylending, Darling (584), 44,614-9, 44,839-42. 
Legislation in Kashmir State, and question of application in India,. 

Strickland (292), 42,206-8. 
Legislation, Importance of including precise issues to be decided, 

Strickland (293), 42,143-4, 42,391-7. 
proposed Measures for lightening burden of debt, Brayne (65-6); La! 

('hand (l08), 41.003-11: Str;t'kland (292), (298), 42,139-41; Ghulam 
Ha .• an Khan (39-1), 43,150-3, 43,184-8 ; Darling (584), 44,610, 44,614-9. 
44,715-7,44,839-42: Gu.IMan Hai (654); Sir Mehdi Shah (741); Wilson 
(8OB-9); Fazl Ali (837). 

no specinl Measures desirable, Shi'll De'll Singh (386). 
MONEYLENDERS: 

Accounts, ('ompulsory keeping of: 
Difficulty, Da.rlin" 44,724-6. 
Proposal, Strickland (298) ; Ghulam Hasan Khan (394). 

43,184-8. 
v 
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Agricultural Indebtedness-contd. 

MOKEYLENDERs-contd. . 
Affected by co-operative societies in Gujarat, Fazl Ah 46,539. 
Agriculturist: 

Few known, Wilson 46,377. . 
Incre8l3ing in number among Sikhs and Hlndus but not 
Number not increasing, Sampuran Singh 36,276. 

Attempt to abolish debts to, by advancing money to tenants, but 
failure, Muhammed Nawaz K?utn 4~,8:68-73.. . 

Borrowing from, and from credlt sOCletles, Slr Meh~l Shah 15,959. 
Borrowing from credit societies in order to pay, Str Mehdt Shah 

45,913, 45,947. . 
Decline in, du,! to co-op!"rative III;ovement), Darlmg 44,714. 
Decline of buslness, Slwl) Dev Slngh 43,u40, 43,071. 
Decrease of, in Gurgaon district, Bray.ne 40,664. 
little Discrimination byz in loans, Varhng 44,846. . 
probable Effect on, ot development of Co-operatlOn movement, 

Strickland 42,196-8. 
Evils of systeJD. Darling 44,674-7. 
Investment of 'money in Co-operative movement, Shiv Dev Singh. 

,13,041. 
Land owning by, Ghulam Hasan Khan 43,242-3. 
present Position of, Darling (592-4), 44,605. 
less Prosperous than formerly, Lyallpur district, Sir Mehdi Shah 

45,958, 45,961. 
Rates of interest charged: 

Effec~ of Co-operative movement on, Strickland 42,195, 
42,431-2. 

not considered too High generally having regard to risks, 
Darling 44,613. ' 

Regulation of, impossibility, Sir Mehdi Shah 45,960} 45,962. 
Restriction of term of Joan, not considered possible, Dl1I1'ling 

44,852-3. 
MORTGAGE AND SALE: 

Automatic termination after term of years, proposal, Brayne (65), 
40,824-33. 

Limitation of 20 years: 
Extension to mortgages between zemindars and zemindars, 

question of, King 43,749. 
Pl'oposalz Ghulam Hasan Khan (394), 43,230-1. 

LimitatlOn ot light of: 
Advocated, Shiv Dev ,singh (386). 
Advocated when other party a non-cultivator, Fazl Ali (837). 

lfol't2iaged lands redeemed, Sialkot District, Shiv Dev Singh 43,071. 
NON-TERMINABLE: 

Extension of princlple beyond scope of Land Alienation Act not 
necessary, King (472). 

should be Prohibited, Lal Chand (108); Shiv Dev Singh (386); 
Ghulam Hasan Khan (394). 

Prohibition advocated when other party a non-cultivator Fazl 
Ali (537). ' 

Prevention when holdings below certain area advocated Sampuran 
~ingh ~796). ' 

Redempbon facilities advocated, Pazl Ali (837). 
further Restriction of right advocated, Naraindra Nath (574) 

44,574-5. ' 
Rate of interest, imposition of maximuJIl, not considered possible 

Darling 44,843-4. ' 
Redemption of Mortgages Act, proposed extension; Lal Ohand (108) 

40,939-41; Strickland (292). ' 
Heductioll, importance of, Lander (749). 
RegUlation of Accounts Act passed but disallowed, and question of'value 

of, Strickland 42,310-1, 42,407-8. 
Repayment, causes preventing, Muhammed NawazKhan (103); Strick

land. (292); Shiv Dev Sing!& (385); qhulam Hasan Khan (393-4); 
VOIrlLng (584);' aulshan Rat (654); S~r M ehdi 81IJJk (741)' 'WilsQIl 
(808); FazZ: Ali (837). ' . 

vi 
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Agricultural I ndebtedness-contd. 
Special form of agricultural insolvency, proposal, Brayne (65-6); FazZ 

Ali (837), 46,525. . 
Summary system of debt settlement proposed in certain areas, Strickland 

(292-3), 42,139-40; (29B), 42,414-5. 

UsuJUOUS'LOANS ACT: 
Application should be made more stringent, Wilson (808). 
practically a Dead letter, 8arnp'Uran Singh (796), 46,279. 
Enf~rcement advoc~ted, MuhOlTn,rned Nawaz Khan (103); Sampuran 

Smgh (796), 46,203-4; Fazl Al~ (837). ' 
wider Enforcement ofl needed, I.,a~ Chand (108), 40,938. 
InelIecti~eness of, ana proposed amendment, Strickland (292) (298), 

42,141, 42,209-10, '12,311, 42,391-7. ' 
Repeal proposed, Ghulam Husa1li Khan (394). 

Usury Act, proposal, Brayne (65). 

Agricultural Industries: 
Advantage to be derh'ed by cultiva'tors, Townsend 45,148. 
Basket-making, Milne (210). 

BEE-KEEPING: M-ilnp. (213). 
. Chma~ic condltiolls on the whole unsuitable for, Tou;nsend 45,281-2. 

Despised by average peasant, Townsend (667) • 
.l<'aiiure of attempt to encourage, Milne 41,846; Townsend 45,279. 
Prospects of, and proposals for Government investigation and 

encouragement, Mohammad A/zal Hussain (864), 46,677-82. 
Coal and, salt mines, l'ubsidiary employment in, Wilson (816). 
Co-operative ginning factoriesl proposal, Sampuran Singh (797). 
Cottage industry would be harmful to husbandry, lIiaraindra Nath 

(576), 44,552-4. 

COTTON GINNING : Milne (213). 
Government encouragement, proposals for, Ujjal Singh (376). 

Cultivators have hardly any spare time, Naraind'ra Nath (575-6), 
44,537-8. 

Disinclinatioill of Jat cultivator for secondary indush'ial occupations 
decreasing, Ujjal Singh 42,914. 

Egret farming in Dera Ghazi Khan, Wilson 46,425-35. 
Electrical power, anticipated provision of, Battye (549). 
Encouragement of adoption of, means, JI'azl Ali (839). 
Essential oils, distillation, work being carried out by Sardar Puran 

Singh, Milne t213-4), • 
Flower growing, proposed encouragement, Bmyne (72). 
Fruit growing, see that title. 
Government assistance, proposals, Sampuran Singh (79); Sir Mehdi 

Shah (741), 45,965-6; FazZ Ali (839). 
INDUSTRIAl. CONCERNS, removal to rural areas: 

Desirable, Fad AI. (839). 
Valueless as means of providing subsidiary emploY/Ilent, Milne (214). 

INTENSIVE STUDY OF INDUSTRIES: 
Extent of scope for, Wilson (816). 
Recommended, Shiv Dev Singh (387); Brownlie (714); FazZ Ali (839). 

LAo CULTURE: Milne (213). 
Development, proposals for, and obstacles, Mohammad Alzal Hussain 

(865). . 
Position at present, Mohammad A/zal Hussain (865). 
Separate officer for, inste~ of being under entomologist, desirable, 

Mohammad A/zal Hussam 46,759-61. 
Prospect.s, Wilson (816) 46,346-7. 

None, at present, Townsend 45,291-2. . . 
Obstacles in way of development of, Brayne (71-2) ; M11'll,e (213) ; StT'lck

land (295); Ujial Si'llOh (376) ; Shiv Dev Singh (387) ; Wtlson (816); Fa;! 
Ali (839). 

Official guidance, need for, Shiv Dev Singh 43,111-6. 

Tii 
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Agricultural Industries-contd. 
Oil industry, 8ee that title. 
Olives, attempt to grow, but discouragement by forest officials, Wilson 

(816), 46,367, 46,417-24. 
POULTRY KEEPING: Milne (211), 41,844-5, 42,003-4. 

Dried eggs, export question, Strickland 42,155. 
Marketing of eggs, difficulty, Strickland 42,154. 
Social prejudice against, Stnckland (295). 

Preparation of agricultural produce for consumption, State assistance 
neededL Uiial Singh (376), 43,010-4; Shi1l De1l Singh (387).; Sir M ehdi 
Shah (41), 45,965-6. 

Producers must set up own retail shops in towns, for industries to be 
successful, Strickland (295). 

Provision needed, Gulshan Rai (654). 
Requirements for starting, Battye (549) 
Rice-hulling, Milne (213). . 
RICE STRAW: 

Government should start model factories for utilisation of; for paper 
or crude alcohol, Naraindra Nat"!! (576), 44,561-2. 

Utilization of; for paper shouhl hav~ lL future, Wils(ln (816). 
Rope-making, Milne (210) j Shi1l De", Singh 43,117. 
SERICULTUBE : 

Encouragement, proposals for, Moha,nmad A/zal Hussain (865). 
Present position, Mohammad Afzal Hussain (864-5) 
Separate officer for, instead of being under entomologist, .desirable, 

Mohammad A/zal Hussai'll 46,757-61. 
Taking up of, by cultivators desirable, Townsend 45,148. 
Work re, Milne (211-3). 

Silk-rearing, Milne (210) •. 
must be Done in homes of workers to be successful, Strickland (295), 

42,1153. 
Sugar industry, see that title. 
l'ime spent by cultivators on holdings and occupation during slack season, 

Brayne (71) j Milne (209-10) j Ujial Singh (376) j Shi1l De1l Singh (387) j 
Wilson (815-6) j Wilson (839) .. 

VEGETABLE GROWING: 
Encouragement: 

Measures taken by Government, Milne (211), 41,658-9. 
Proposed, Brayne (72). 

Personal experience, Hardat Singh 42,510-5. 
Possibilities of, Uijal Singh (376). 
Preservation of vegetables, research advocated, Lander (747), 

45,987-9. . 

Agricultural Labour: 
Attraction of, to areas where there is a shortage, good remuneration as 

a means of, Fazl Ali (839). 
Idle periods and bad effects of; Darling 44,783-5. 
lnftux from Rajputana for wneat harvest in canal colonies, Townsend 

(667). • 
SHORTAGE: Si,' Mehdi Shah (741). 

in Dera, and reasons, Wilson (816). 
None, Shi1l De1l Singh (387). 
Serious, no complaints heard, Milne (214). 

no Special measures required to attract, Shi1l'De1l' Singh (387) j Town-
8end (667) j Wilson (816). 

no Surplus labour Sir Mehdi Shah (741). 
Unconscientious, Hardat Si'llgh 42,435-6. 
UNCULTIVATED AREAS: 

Colonisation system, Sangster (9-10), 40,265-6. 
Development, proposals for, Milne (214) j. Sampuran Singh (797). 
no special Measures needed to' facilitate occupation of, Shi1l De'IJ 

Singh (387). 
Occupation and development of, Fazl Ali' (839). 

Women's work in fields, lIIilne 41,726-7. 
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Agricultural and rural development, danger of attempting to proceed too 
fast, Darling (!'i87), 44,620-1. 

Agriculturists and' non-agriculturists, classification and attitude of, 
Sampuran Singh 46,290-8. 

Alienation of Land, Act: 
Benefit of, to weaker cultivators Darling 44,854-5. 
Classification under, criticism, Gulshan Rai 45,035-7, 45,070-3, 45,086-7, 

45,089-90. 
Consolidation of large estates as result of, and drlliwback of, Wilson 

(809), 46,339-41. 
Different treatment of agricultural and non-agricultural tribes, King 

(471), 43,707-10, 43,726-8,43,737-43, 43,759. 
Enactment of legislation on lines of, in every ;province advocated, 

Gh'll.lam Hasan Khan (394). 
Enquiry into subject required, Naraindra Nath (575). 
Exemption of certain classes from, proposal, Naraindra Nath (574-5), 

44,669-70, 44,575. 
Failure to achieve objects, Gulshan Rai (654-5), 45,094, 45,097-8,45,117-8. 
Minor defects. Wilson (809). 46338-9. 
Non-agriculturists not absolutely debarred from buying agricultural 

land by, Townsend 45,196-9. 
Object of, To'U:nse'lld 45,184. 
Obstacle to men taking to agriculture and reconsideration llidvocated, 

Darling (585), 44,631-4, 44,687-103, 44,730-2, 44,736-42, 44,856-61, 
44,879. 

Origin of, King 43,758; Gulshan Bai 45,022-6, 45,119-28. 
Popular with agriculturists, Townsend (666), 45,183-9. 
Population of notified tribes, Gulshan Rai 45,027-8. 
Practices for circumvention of, should be made penal, Ghulam Hasan 

Khan (394). 
Reconsideration of, undesira·biIity of, at present time, Townsend 45,194. 
Restrictions under, comparison with restrictions under customary law, 

Gulshan Rai 45,015-21, 45,088. 
Results of, Ghulam Ha$a!TI. KhQiT/, 43,150-6; King (471), 43,755-7; 

Naraint/'ra Nath (574). 44,570; Gulslla'1lo Bai (654-5),45,038-52, 45,091-4, 
45,114-8; Sir M ehdi Shah 45,969 i Wilson (819). 

Success of, Strickla!TI.d (293), 42,142-3. 
Value of, Townsend (666). 
Working of, Gulshan Ra.i (654), 45/104-11; Townsend 45,190-3. 
Zamindars not prevented from gettmg credit by, Ghulam HQ$an Klian 

43,241. 

All-World Tropical Institute, question of desirability, Darli'llg 44,627-9. 

ANDERSON, Sir George, M.A., Kt., C.I.E., Director of Public Instruction: 
(345-350), 42,596-42,884. 
DISTRICT BOARDS: 

Apathy of some, in regard to compulsory education, 42,664. 
Grants to, system, 42,749-50, 42,852-3. . 

EDUCATION: 
Adult: 

Libraries started to prevent relapse into iIIiterlliCY, .(349). 
42,638-41, 42,651. 

System. cost, etc., (349-50), 42,638-51, 42,677-83. 
Agricultural ;. 

Lyallpur College: 
Ccst of, 42,771-3, 42,870-7. 
T,hree years' course desirable if general education up to 

intermediate stage received elsewhere, 42,757-60, 42,822, 
42,864. 

as Matriculation subject, 42,867-9. 
!n Middle schools, desirable, 42,606. 
an Separate institutions not desirable for boys below age of 

17, 42,692-3. 
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ANDERSON, Sir George, M.A., Kt., C.I.E.-contd. 
EDUCATJON-contd. 

Agricultural-contd. 
in Vernacular middle schools: 

Farms, visitors to, 42,694-5. 
PI'ofits of boys' work at present paid over to Treasury but 

change of system desired-l 42,691, 42,847-8. 
Students, after careers, 4:<:,621-2. 
System, 006t, etc., and results, (349), 42,623-8, 42,684-91, 

42,694-5, 42,844-6. 
Teachers, manual work by, 42,696-7. 

Arts colleges: 
Agriculture as optional subject in B.A. class, objection to, 

42,823-4. , 
Cost to parents, 42,858-61. 

Communal schools, and Government policy rll, 42,670-2. 
Department: 

Communal difficulties thrust in from outside, 42,796-7. 
Co-operation with Co-operative Department and value of, 42,706. 
Co-ordination with Department of Public Health, 42,707. 
Inspectorate, and need for proportion of Europeans, 42,785-92. 

English books for matriculation, cost of, 42,808. 
Expenditure on, total, and distribution ·between different sections, 

42,7·61-74. 
Female: 

Co-education in primary stage, attempt to develop, 42,629-30. 
Progress in towns, 42,629, 42,775. 
in Rural areas, difficulty of teachers, 42,629-32, 42,775-83. 
Spread of, will tend to counter tendency towards relapse into 

illiteracy, 42,635-7. 
Work of Missionsr!!, and development desirable, 42,783. 

High Schools, provincialisation of certain number, (346). 
Illiteracy, danger of lapse into, and means of preventing, (349), 

42,633-41, 42)..651, 42,825-6. 
Intel·mediate.. uolleges, (346). 
Intermediate! science teaching in, 42,862-3. 
Middle SChOOlS: 

Courses, proposed revision, 42,615. 
Primary pupils in, numbers in different provinces, (347), 

42,830-2. 
Object of, and means of adapting to rural requirements, (348). 

Nature studYt 42~828-9. 
Policy, (346-7), (iS48). 
Primary: 

Compulsory: 
Benefits to be derived from, (347). 
Contracting-in system, a valuable supplement, 42,654-7. 
District Boards' attitude, 42,664. 
Enf.orcement of att~ndance .. m~thods, 42,834-43. 
Pohcy advocated lU connectIOn with, (347-8), 42,603-5, 

42,663-4, 42,736-7. 
System, progress, and results, (347), 42,602, 42,603-5, 

42,658-63, 42,t702-5, 42,798-802. 
Cost to !parents, 4:<:,601, 42,708-9. 
Leakage between bottom and top classes, 42,600 42,602. 
M8:l1Jual training, position rll, and importance 01, 42,606-14. 
Object of, and system, means of adapting to rural requirements 
~~. " 

Pupils, numbers in different Provinces, (347). 
Primers, to ,be' revised when teachers trained on new system, 

42,803-7, 42,814-8. 
Progress of different communities, 42,793-q, 42,809-13. 
Rural, requirements, 42,597. ' 
Rural Schools as centres of village life, 42,878-9. 
Scattered population, difficulty, 42,856-7. 
School farms, 42,866, 42,880-3. 
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ANDERSON, Sir George, M.A., Kt., C.I.E.-contd. 
EDUCATION-contd. 

School gardens rather than school farms, introduction since 1923 on 
financial grounds, 42,755-6. 

Secondary, distribution of facilities, improvement, (346). 
TeacheI'l!: ' 

Agricultural, lead taken in agriculture matters in villages, 
42,849-51. 

Employment of additional teachers in the Punjab, (347). 
Female: 

Lack of, difficulty caused by, 42,709-12A. 
Pay of, 42,777-83. 
Source of, 42 l 884. 

Vernacular, Traming institutions, ,Moga system adopted, 
42,673-6. 

Village: 
as Centres of village life, desirable, 42,716-7. 
Salaries, 42,718-9. 
Training of, and refresher courses for, (348-9), 42,615, 

42,706. 
estimated Time required to attain education of 80 'Per cent. of boys, 

(346), 42,598-9, 42,731'(), 42,738-49, 42,854. 
Training institutions, admission, selection of t~achers, 42,653, 42,722. 

42,754. 
V crnacular : 

Assessments of grants for, in accordance with the needs of each 
area, (346). 

Branch schools, substitution of, for one-teacher schools, and 
system, (347), 42,600, 42,668-9. 

Expansion of, necessary, (345). 
Expenditure on, 42,713-5. 

,Greater proportion of total expenditure advocated,42,761-7. 
Middle schools: 

Conversion of 'Primary schools into lower middle schools and 
lower middle into full middle schools, (347), 42,600. 

English instruction, great demand for, and measures taken 
to discourage, 42,652-3, 42,(i99-700, 42,722..3. 

J!'ees charged, 42,702. 
One-teacher schools, decrease in number, (346-7), 42,600. 
Primary schools, conversion into lower middle schools, (347), 

42,600, 42,665-6. 
no Private vernacular schools, 42,820. 
Progress of in Punjab (345-6). 
Trailling classes, amalgamation with local Government high 

schcols, (346). 
Urdu the medium of instruction, 42,766. 

RURAL COMMUNITY BOARD, 4'2,640. 

WELFARE OF RURAL POPULATION: 
Drift of educated people to the towns, cause of, and question of 

means of preventmg, 42,720-9. 
District physical training supervisors, training of men as, (350). 
Village libraries, (349), 42,634, 42,638-41, 42,651 . 

. Animal Husbandry: 
Bangalore Institute, see that title .. 
BULLOCKS: 

probable Doterioration, Hariana tract, Bran/01od 41,141-3. 
Feeding of, Bran/ord 41,267-73; Ujjal 'Singh, 42929-32 42946-9. 

BULLS: 
Brahmani: 

Discouragement desirable, Brayne 40,630. 
Problem of, Quirke 41,384-8. 
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Animal Husbandry-contd. 
BULLs-contd. 

Castration: MiZ1I6 41,948-53. 
Hindu opposition decreasing with introduction of Italian 

method, Quirke 41,290. 
Gurgaon district Brayne 40,816-20. 
Hissar district, B1Yltn/ora 41,279, 41,281-3. 
Policy and prospects, Quirke 41,288-305, 41,378-88. 
Recommendation, Wtlson (814). 

Dhanni: 
Need for properly organised system of supply in North-West, 

Strickland 42,306-7. 
Popular in Rawalpindi Division, not Hissar, Townsend 45,296. 

Distribution of, through District Boards, system of, Branford 
41,111-2; Mil'1lB (205); Quirke 41,348-52, 41,390; Strickland 42,308; 
Townsend 45,295-6. 

Government should provide good breed of bulls, Sir M ehdi Shah 
(741). 

Importance of inspection of progeny, Bran/ord 41,238-9. 
Inspection of progeny, Quirke 41,389. 
Number required, Branford 41,132-4. 
Release of, with view to acquiring merit, safeguards advocated, 

Strickland (300). ' 
CAMELS: 

gradual Elimination of, by extension of canals, Wilson (814, 815), 
46,471, 46,472. 

Surra in, research work re, and need for, Quil'ke 41,422-5. 
CUTLII BB.KEDING: 

see also Improvement of breeds below. 
in Special areas, Townsend 45,~93. 

Cattle insurance societies, Branford 41,125. 
Causes of injury to cattle, Wilson (815). 
CBNTRAL CATTLII BUB.EAu: 

Advantages anticipated, Quirke 41,331-2. 
should be under Agricultural Adviser to Government of India, 

Branfora 41,079. 
Proposal approved, and advantages anticipated, Bran/ord 41,070-4, 

41,077-80. 
Condition of working cattle Shiv Dev Singh 43,055. 
Condition of cattle and n;;d for improvement, Wilson (812). 
(''Ross BREEDING: 

with Ayrshire or any foreign bull, objection to, Bran/ord 41,156-9. 
Suggestion, Wilson (814). 

Cow buffaloes, increase in number, Forster 44,149-50. 
DAIRYING INDUSTRY: 

increase in Demand by Indian gentlemen for butter and cream, 
Naraindra Nath 44,579. 

Development of milking capacity of Dhanni and Hissar breeds, 
advocated, Brayne (70). 

Difficulty in getting rid, at profitable price, of cows ceasing to give 
fair milk sup,ply, Milne (207). 

Experimenting necessary, 'Wilson (814). 
Ghi: 

Artificial: 
Devoid of necessary vitamins, Forster 44,083-4. 
Imported vegetable ghi, prosecutions for selling as pure 

Indian ghi, Forster 44,086-9. 
Manufacture in India, proposal, but oomparison with butter 

ghi, Lander (748), (752), (753), (754), 46,024-7, 46,033, 
46,053-4, 46,120-2 46,127-32. 

Propaganda carried on against, F,oTster 44,085. 
Deterioration of supply and effect on health of people, Forster 

44,070-82, 44,147-8, 44,243-58. 
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Animal Husbandry-contd. 

DAIRYING INDUSTRY-Contd. 
Ghi-coni:d. 

Import'duty, proposal, Lander (754), 46,052-4. 
Legislation to discriminate between pure and adulterated ghi 

would be approved, Lander 46,178. 
Grants of land for, and results, Milne (206-7), 41,639-40. 
Hissar cow, need to work for increase of mllk supply of, Brayne 

(61). 
Lalhore scheme for growing fodder on farm, and supplying to cattle 

to ,be brought there and milked under supervision of Agricultural 
Department, Milne (207), 41,641-8. 

Military grass farms, see under Administration. 
Milk: 

from Buffaloes, Milne 41,945-7. 
Deterioration of supply and effect on health of people, Forster 

44,070-82, 44,147-8. 
Formation of societies to keep good bulls for cows advocated~ 

Oole (493}. 
Higher price for pure milk, willingness to give, Naraindra Natl. 

44,577-8. 
Recording, Milne (207). 

Co-operative milk-recording societies, partial success only, 
reason, Strickland (294). 

Enoouragement of, ,proposal for, Strickland (2'94). 
Supply in rural areas, Forster 44,259-62. 
Yields: 

Improvement, possibility of, by breeding and selection~ 
1II ilne (207). 

Lyallpur Agricultural College dairy, 1914-15 to 1922-23~ 
Milne (207). , 

makes Tenant too keen on fodder crops, Naraindra Nath (575-6), 
44,538-5l. 

Weaning of calves, system of cash grants for encouragement pro, 
posed, Strickland (294). 

Dajil breed, description, Wilson 46,473. 
Destruction of worthless stock, desirability of, and question of method~ 

Branford 42,276-80. 
Dhanni breed, Lal Ohand 40,998-9. 

DUAL PURPOSE ANIMAL: 
Desirable} Lal Ohand (109). 
Desirabihty of, for ordinary cultivators, question of, Branfort! 

41,227-31; Milne 41,626-8, 41 944. 
Elimination of buffalo would be possible to certain extent, Milne 

42,112-4. 
Elimination of she-buffalo would result, and question as ~ 

desirability, etc., Branford 41,160-7. 
Expense of producing, Branford 41,050-6. 
Possibility of Hariana breed for, Branford, 41,150-l. 

Economics of cattle breeding, inquiry into, by Board of Economi\1-
Inquiry, might be possible, Myles 45,505-6. 

Exctlssive number of cattle, Oole (493)., 
better Feeding of animals, means of inducing, Lander (751), 46,205. 

FODDER: 
Barani areas, supply, Milne (208-9). 
Bhu,sQ stacks, p09,ibility of keeping for two years, Lander 46,020-3. 
Contracts for grazinj!: grounds or enclosures (rakhs) on hillsides, pro, 

posal re letting of, to co-operative cattle breeding societies, 
Strickla,nd (295), 42,150-1, 42,262-4. 

Difficulties, Darling (585). 
Dry: 

Insufficiency of, Shiv De", Singh (387). 
Quantity available, but quality 'POor, Oole (493). 

Enclosed areas for pastures, proposal, Branford (119). 
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Animal Husbandry-contd. 
FODDlm-contd. 

Famine, less likelihood of, at present time, but establishment of 
large..scale fodder reserve would be advantageous, Townsend 
45,20~. 

Famine !reserve, Milne 41,671-3. 
Farm to be started to assist in supply during famine years, Milne 

(208); Branford 41 033-7. 
Feeding value oil indigenous grasses, research needed, Cole (484). 
Fodder Specialist, work being carried on by, Mlilne (208). 
Government reserves, preferential right to fodder to cattle entered 

in herd-books or registers of cattle breeding society, proposal, 
Strickland (295). 

Green: Town8end 45,287-9. 
Shortage at certain periods, Branford (119) > Milne (208); Shi", 

De'll Singh (387). 
Supplies, Cole (493-4). 

Growing of, Hardat Singh 42,536-9, 42,549. 
Encouragement by Government scheme for purchase and 

storage, propo.sal, Branford (120), 41,140, 41,263-4. 
Increase desirabie, and need for economy of water, Darling 

(585), 44,744, 44,747-8, 44,751. 
on Irrigated areas, possibility of increase, Branford (119). 
Nature of, grown by cultivators, Townsend 45,283. 
Need for research, Townsend (665). 
Proposal for encouragement by reduction of land revenue, 

Strickland 42,361-7l. 
Water rate, reduction for, Milne 41,814, 41,816; Wilsdon 

43,437-41; King 43,782-4. 
Wa4;er rate concession, and revenue remissions not advocated, 

King 43,762-3, 43,765. . 
Water requirements, Chopra (430), (434-6). 

Import concession rate system, B1'anford 41,029-32, 4126-7. 
Importance of good supply, Cole, (494). 
Improvement of SUilply: 

Measures being taken. for, Milne (208, 2(9). 
Need for, in barani tracts, Wilson (815). 
Propaganda advocating use of leguminous silage, proposal for, 

Cole (493). 
Mineral constituents: 

Absence of, Ibad effect of, Lander 46,240-1; Fazl Ali (839). 
Enquiry: into, Milne (208), 41,630-1; Lander (752). 
Sufficiency of, in. Hariana tract, Branford (119), 41,245-6 

Nutrition work, Milne (207); Lander 46,059. . 
Perennial leguminous fodder which will stand for two or three years, 

urgent need of, and proposal for research by specialist, Cole (484). 
(493), (494), 43,920-6. , 

Pr('servation, practice re, Townsend 45,284. 
Problem not serious in Kangra district, Townsend 45,286. 
Railway freights: 

Concessions for transport to famine areas, Milne (209). 
Lo,\"er, advocated, Lal fJhand (1~7); Wilson (806). . . 

Reduction of fodder crops lU canal Irrigated area and lUcrease .of 
other crops, proposal, Milne 41,956-8. 

Remission of land revenue for fodder crops and reserves,proposal, 
Brayne (66) (70-1). 

Reserves, establishment of, proposal, Lander (752), 46,016-23. 
Shortage, and pE'riods of, Brayne (71); Branford (119); Shi'll De'l1 

Singh. (387), 43,056, 43,058; Cole (494); Wilson (815); Fazl Ali 
(839). 

Shortage and means of improving supply, in Jhelum, Wilson 
46,398-9. 

Silage: 
in Attock, Strickland (295), 42,300-2. 
Difficulties in connection with, Milne 42,059-63. 
Demonstrated in Kangra district, Townsend 45,285-6. 
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Animal Husbandry-contd. 
FODDER-contd. 

Silage-contd. 
EstablishJIlent of experimental pits in villages, proposal, Strick-

land (295). 
Hissar farm, Bmnford 41,120-2, 41,128-9. 
Need for, in Jhelum, Wilson (815), 46,387. 
Operations, Milne 41,632-8. 
Re!1son for small amount of, Branfo1'd 41,130. 
Remforced concrete work for, Milne (192). 
Storage for three or four years, question of, Lander 46,156-8. 

Stall feeding: -
Rare, St1'ickland 42,225-6. 
Underfeeding of cattle generally, Branford (119), 41,176-7. 

Storage of wheat straw, proposal, Shiv Dev Singh 43,059-60. 
Storing, failure of attempts to induce cultivators to undertake, 

St,-ickland (295). 
Supply : 

national Importance of improvement ofl Cole (484). 
proposed Measures for improving, Shl'!) Dev Singh 43059-60' 

Lander (752), 46,016-23; Fad Ali (839); Wilson (815).' , 

GRAZING: 
in Forests, see 'Under Forests. 
Grass borders to tilled fields, increase, possibility doubted, Bran

ford 41,174-5. 
Leases on canal banks, Sangster (9), 40,232, 40,261-4. 
Pastures; 

ComJIlon pasture, power to maJority of owners to recover 
shamilat for proposal, Brayne (71). 

Deficiency of, but not overstocked, Lander (751). 
Enclosed, absence of, Shiv De'!) Singh (387), 43,057; Lander 

(751). 
Enclosure: 

Pasture land in many cases free of revenue, and further con
cession not considered necessary, King 43,764-6. 

Possibility doubted, King 43,788. 
Hillside, proposal re. and remission I)f I'lnd revenue advocated, 

Strickland (295). 
Natural, defiCiency or, except in submontane areas, Lander 

(751). -
Overstocking of common pastures and proposed remedies, Bran

ford (118),41,240-1; Strickland (294), 42,223-4; Shi,!) De'!) Singh 
(387); Fazl Ali (839). 

Partition and cultivation of. in plains, encouragement advo
cated and proposal re remission of land revenue, Strickland 
(294-5), 42,223-4, 

Proposal r6 remission of land revenue, B-rayne (70), 40,837-40. 
Research, proposed, Brayne (61), 

ltestriction desirable, partIculaTly with regard to browsing of goats, 
Mayes 45,326-8, 45,389. 

Hariana and Hissar breeds, distinction, Bran/m'd 41,152-3, 
fIariana tract, conditions in, Branford (118-20). 

HISSAR PARM : 
Bulls, impossibility of meeting demand, Branford 41,193-6. 
Cultivation, system, Milne 41,836-41. 
Dislike of people of· Rohtak division to bulls from, Bran/ord 

41,143-9. 
Export of bulls, Bran/o-rd 41,099-103. 
proposed Extension of cultivated area, Milne 41,834-8. 
Feeding experiments, Bran/ord 41,115-9. 
In-breeding,Bra1l/ord 41,218-23. 

xv 



INDEX. 

Animal Husbandry-contd. 
HrSSAB FARM-contd. 

Land: 
Area of, and question of possibility of increasing irrigated area, 

Bran/ord 41,197-203; QUirke 41,369-78. 
Use of, Bran/ora 41,203-10. 

Operations of and programJlKl, Milne (204-5). 
Operations of, and results, Bran/ord 41,042-56. 
Policy, Bran/ord 41,155. -
Silage system, Bran/ord 41,120-2, 41,128-9. 
Staff, Bmnford 41,091. 
Superintendent should deal direct with Financial Com'!lissioner, 

7'aylor (541), 44,628-72, 44,330-5, 44,340-5. 
Type of cattle produced, Bra-nlord 41,147-8, 41,211-7. 

HOBSB BREBDING: 
Bone a matter of feeding, Cole 43,934-6. 
Breeders should be encouraged by racing, proposal for, Cole (493), 

48,848. 
Increased size of polo ponies, Cole 43-931-3. 
Size to be aimed at, Cole 43,934. 
Surra in horses, need for research work, Quir~e 41,425. 

IMPROVBlllBNT 01' BRlIIEDS: 
same Attention should be devoted to, as to horse-breeding, 

MlI-hammed Nawaz Khan 40,887. 
Breeds, Milne (204). 

should be kept Pure, Fazl Ali (839). 
Contrast between sire and dam too great as a rule, WilBon (814), 

46,474-5, 46,489-91. 
Control by Veterinary Department: 

Approval of, Quirke 41,315-8, 41,392-4; Strickland 42149. 
Separation from Veterinary Department and attac~ent to 

Agricultural Department, reasons for, Milne (197-8), 41,786-8. 
Co-operation between all Departments and officers concerned inade-

quate and need for, Branlord (118), 41,192, 41,261-2. 
Co-operative cattle breeding societies, lee under Co-operation. 
Dajil herd book on skirts of Dhundi estate, proposal, WilBon (814). 
Definite contribution desired from District Boards supplemented by 

Government grants, Quirke 41}432-4. 
Demand from cultivators for adVICe and provision of bulls, difficulty 

of keeping pace with Milne 41,623-5. 
Department of Animal Industry, proposal, Branlord 41,083-7. 
Development of natural breeding grounds of first-class stock, pro

posal, Brayne (69). 
Dhanni: 

Operations, Milne (205-6); Wilson 46,383-.6. 
Pedigree herd book in Ohakwal, suggestion for starting of, 

Wilson (814). -
Difficulties in way of, Branford (118). 
District Boards' interest in, Quirke 41,391._ 
Early maturing variety, production of, not desirable, Bran/ord 

41,224-6. 
Encouragement of cattle breeding, proposed measures, Brayne 

(69-71). 
Export of bulls would assist industry, Bran/ord 41,249. 
Farms: 

in Canaf colonies, results, Bran/ord41,135-8. 
at every District headquarters advocated, Strickland 42,419. 
Karnal, Branford 41,067-9. _ 
Local, proposal for starti!lg by exC'hange of land with Nili Bar 

land, Brayne (70). 
Staffz qualifications and training required

f 
Branlord 41,08&90. 

Giving ot awards in connection with, proposa. Brayne 40,848. 
Grantee farms, system, Branlord 41,016-22; Milne (204-5), 41,810-2, 

41,960-3, 41,965-6. 
Gl1rgaon district, work re, Brayne (68), 40,658-9, 40,820, 40,843, 

40,846-7. 
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Animal Husbandry-contd. 
IMPROVEMENT OF BREEDs-contd. 

Hariana, operationsl Milne (204-5), 41}J62. 
Issue of bulls and heifers at reducea rates according to local re

sources, proposal, Brayne (.69). 
Limitation ,of number of bulls which may cover cows in a given 

a.rea, advocated, Strickland (299-300). 
Mixture of breeds, objections to, Fazl Ali (839). 
Number of types required, question of, Branfo1'd 41,236-7. 
Obstacles in way of, Branford (119), 41,027-8, 41,037-41; Quirke 

41,405-6. 
Official herd-bo'oks in areas of best breeds and branding or tattooing 

of all recorded animals advocated, Strickland (294). 
Operations, Branford 41,01S-26; Milne (204-7). 
Organisation of present tracts, proposal, Quirke 41,40S-18. 
Organisation of work, Milne (197-8). 
Personal measures re, Muhammed Nawaz Khan 40,879-84. 
Plough bullocks, encouragement of, by witness, Cole 43,894-7. 
Policy, increase of grazing facilities necessary in connection with, 

Branford 41,171-3. 
Policy of preservation and improvement of indigenous breeds by 

selection, Milne (204). 
by Private agencies, question of encouragement, Branford 

41,257-60. 
not Profitable to individual zamindars, Cole 43,895. 
a.s Profitable concern: 

Question of, and conditions necessary for, Milne 41,809, 41,943, 
41,954-8, 41,98~6. 

Question of possibility, Branford 41,096-9, 41,131, 41,16S-9, 
41,249-56, 41 274-83. 

Progress of work, Milne 41,622. 
Registration of sales advocated, Skickland (294). 
Regular ·breeding a question of feeding, Branford 41,247-8. 
Sahiwal or Montgomery, operations, Milne (206), 41,962. 
Selection and cross-breeding advocated and proposal, Sampuran 

Singh (798). 
Squares: 

Objections to system, Brayne (70). 
System, Milne 41,964-6. 

Trained. staff, difficulty of obtaining, Milne 41,622. 
Training, no special facilities for, Branford 41,092-5. 
by Zemindars, Branford 41,10~9. 

Interest in, means of inducing, Milne (209); Shiv De'll Singh (387) j Cole 
(494); Fazl Ali (839). 

Live-stock expert, need for, with adequate staff and funds, Bmyne (71). 
Maintenance requirements of Indian cattle, comparison with American 

'breeds, Lander 46,228. 
M~lch cows, feeding of, Ujjal Singh 42,934, 42,950-7. 
SHEEP BREEDING: 

Experience, Muhammed Nawaz Khan 40,8~4. 
Future for, in Jhelum, Wilson 46,396-7, 46,477-8. 
Improvement: 

Possilble but no demand for careases, cold storage desirable, Cole 
(493). 

Public demand must increase, Cole (493). 
Keeping of sheep by witness for manuring, Uiiril Singh. 42,934-7, 

42,992. 
Merinos in Jhelum district, proposal, Wilson (814-.5). 
Mortality, need for research,Quirke 41,421. 
Opera.tions, Branford 41,062-3. 
Scab, Branford 41,064-5. 
Scope for breeding for wool and mutton, Branfor,d 41,057-62. 
by Zamindars, encouragement advocated] Fazl Ah 46,525. 

Surplus cattle, destruction difficul~y, Milne (208). 
Unfit animals, probable proportlOn of, Bmnford 41,354-68; Quirke 

41,354-41,368. 
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ARNALL, A. T., M.lnst.C.E., sketch of the possibilities of manufacturing 
ammonium sulphate in the Punjab as manure for sugarcane, (555-64). 

Ban galore, Imperial Institute of Animal Husbandry and Dairying: 
Dairying course formerly, value of, and renewal advocated, Strickland 

(290-1), 42,128-30, 42,245-8. 
Inadequacy of, Lander (747), 46,066-7, 46,181-8. 

Barley, ,ee under Crops. 
BATTYE, Lt.-Col. B. C., D.S.O, A.M., R.E., Chief Engineer, P.W.D., 

Electric Br.anch: (548-564), 44,402-44,519. 
AG1I.ICULTURAL INDUSTRIES: 

Electrical power, anticipated provision of, (549). 
Requirements for starting, (549). 

CULTIVATION, question of stimulation of plant growth by electrical 
discharges, 44,435. 

FERTILISERS: 
Ammonium sUlphate: 

Possibilities of manufacturing, in the Punjab as manure for 
sugarcane, 44,458-62, 44,481-98. 

Preparation of, from anhydrous ammonia, possibilities, (548), 
44416-8. . 

Artificial, demand for, anticipated with introduction of improved 
cane, (548). 

Oow-dung, llile of, as fuel: 
Means of preventing, (548-9), 44,419, 44,463-4. 
Reasons for, (548). 

Natural, scope for increased use, (548). 
Implements, elec1rically driven, question of use of, (549). 
IRRIGATION: 

Canals: 
Falls, utilisation of, for power purposes, construction of canals 

with view to, advocated, 44,506-8, 44,515-9. 
Irrigation of land above level of command by means of electrical 

power pumping, possibilities, 44,433.. 
Wells, possibilities for substitution of electrically driven pumps for 

bullocks, (549), 44,430-2. 
RAII,WAYS, p06ition re electrification, 44,505 44,509-14. 
SOILS, cheap hydro-electric power in 1930 will solve problem of dra.inage, 

-(548), 44,415. 
SUGARCANE, electric power could be supplied if crushing concentrated into 

factories, 44,478-9. 
'WATER POWER: 

Developments so far completed or under construction, (553-5). 
Hydro-electric power, particulars of scheme and posslbilities of dis

tribution in towns and villages, 44,422-57, 44,465-79, 44!499-518. 
Officer responsible to Government of India for hydro-electriC develop

ment, desirable, 44,412-4. 
Resources of the Punjab, (551-3), 
Schemes: 

Policy, 44,406-7. 
Relations with other Provinces and Indian States, 44,408-11. 

Sciliemes and surveys, history of, (549-51). 
Bee.keeping, see under Agricultural Industries. 
Board of Economic Inquiry: . 

Attachment to University or to Lyallpur Oollege as Department of Rural 
Economics, not advocated, Myles 45,491-3, 45,515-6, 45,521. 

Constitution, Myles (698). 
ENQUIRIES: Milne (221); Strickland (302); King (472), 43,688~0, 

43,814-7; Darling (587), (587-8). 
Appreciation of work by non-<>fficials, politicians, &c., Myles 45,481. 
into Economics of cattle-breeding, &c., might be possible, Myles 

45,50.')·6. 
Family budgets, difficulty of obtaining information and steps taken 

for, Myles 45,496-9. 
Initiation of research, Myl,s 45,442. 
in Jhelum, Wilson (819), 46,~08. 
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Board of Economic Inquiry-contd. 
ENQumIES-'-contd. 

Procedure adopted in conduct of~ ,Myles (695). 
Results of work, availability of, Myles 45 447-B. 

Financing o~, Strickland (302); King 32,682.:7; Darling 44,867; Myles 
(695-6), 45,482-3, 45,522. 

Grants and expenditure of, 1920-21 to 1926-27, Myles (699). 
History of, Myles (693-5). 
Income and expenditure 1925-26 of Rural Section, Myles (700). 
INVESTIGATORS: 

Employment for one year normally, Myles 45,461-4. 
Permanent, desirability of, but financial difficulty, &c., Myles 

(696-7), (697), 45,439-40, 45468-72, 45,517-21. 
Trained, need for, King (472), 43,688-90, 43,814-7; Darling 

44,862-6. 
(588), 

(697), Untrained, practice and drawbacks of, Myles (696-7), 
45,484-9. 

Official body, change to non-official, advantage of, Myles (694-5), 
45,443-4, 45,479-80, 45,513-4. 

Organised scheme of research, need for, Myles (696). 
Position of, Darling 44,86B. 
Publications of, Myles (698-9). 

Exchange with foreign countries, would be advantageous, Myle, 
45,449-50. 

Reorga11lsation, need for, and proposals, Myles (696-B). 
SECRETARY: 

Assistant, reorganisation of position needed, Myles (697). 
Full-time, question of, Myles (697), 45,465-7. 
Paid, need for, Darling (588). 

Size of Board and usefulness of, Myles 45,457-60. 
Urban section, no work being dime by, and combination with rural 

section proposed, Myles (694), 45,445-6. 

BRANFORD, R., Livestock Expert and Superintendent, Government Cattle 
Farm, Hissar: (117-120), 41,013-41,283. 

ANIMAL HUSBANDRY: 
Bullocks: 

prob~ble Deterioration in Hariana tract, 41,141-3. 
Feedmg of, 41,263-73. 

Bulls, importance of inspection of progeny, 41,238-9. 
Castration of bulls, Hissar district, 41,279, 41,281-3. 
Co-operative cattle breeding societies, 41,113-4, 41,170. 
Cattle insurance societies, 41,125. 
Central Cattle Bureau: 

should be undea' Agricultural Adviser to Government of India, 
41,079. 

Proposal approved, and advantages anticipated, 41,070-4, 
41,077-80. 

Cross breeding with Ayrshire or any foreign bull, objection to, 
41,156-9. . 

Destruction of worthless stock, desirability of, and question of 
method, 41,276-BO. 

Dual purpose animal: 
Advantage to cultivator, question of, 41,227-31. 
Elimination of she-buffalo would result, and question as to 

desirability, &c., 41,160-7. 
Expenso of producing, 41,050-6. 
Possibility of Hariana breed for, 41,150-1. 

Fodder: 
Enclosed areas for pastures,' proposal, (119). 
Farms, scheme referred to, 41,033-7. 
Green, shortage, (119). 
Growing of: 

Encouragement by Government scheme for purchase and 
storage, propooal, (120), 41,140, 41,263-4. 

on Irrigated areas, possibility of increase, (119). 
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BRANFORD, R.-contd. 
ANIMAL HUSBANDBy-confd. 

Fodder-contd. . 
Import concession rate system, 41,029-32, 41,126-7. 
Shortage, periods of, (119). 
Silage: 

Hissar farm, 41,120-2, 41,128-9. 
Reason for small amount of, 41,130. 

Stall-feeding, underfeeding of cattle generallYl (119)/ 41,176-7. 
Grass 'borders to tilled fields, possibility of increase tloubte<i, 41,174-0. 
Hariana and Hissal' breeds, distinctIOn, 41,152-3. 
Hariana trad, conditions in, (118-20). 
Hissar farm: 

Bulls impossibility of meeting demand, 41,193-6. 
Dislike of people of Rohtak division to bulls from, 41,143-9. 
Distribution of stud bulls through Civil Veterinary Department. 

to District Boards, 41,111-2. . 
Export of bulls, 41,099-103. 
Feeding experiments, 41,115-9. 
In-breeding, 41,218-23. 
Land: 

Area. of, and question of possibility of increasing itrrigated 
area, 41,197-203. 

Use of, 41,203-10. 
Operations of, and results, 41,042-56. 
Policy, 41,155. 
Silage system, 41,120-2, 41,128-9. 
Staff, 41,091. 
Type of cattle produoed, 41,147-9, 41,211-7. 

Improvement of breeds: 
Bulls, number required 41,132-4. 
ClHlperation between ail Departments and officers concerned, 

inadequate and need for, (118), 41,192, 41~261-2. 
Department of Animal Industry, proposil, 41,083-7. 
Difficulties in way of, (118). 
Early maturing variety, production of, not desirable, 41,224-6. 
EXport of bulls would lLSSist industry, 41,249. 
Farms: 

in Canal colonies, results, 41,135-8. 
Karnal, 41 067-9. 
Staff/. qualifications and training required, 41,088-90. 

Grantee tarms, system, 41,016-22. 
Number of types required, question of, 41,236-7. 
Obstacles in way of, (119), 41,027-8, 41,037-41. 
Operations, 14,108-26. . 
Policy, increase of grazing facilities necessary in connectioq. 

with, 41,171-3. 
by Private agencies, question of encouragement, 41,257-60. 
Profitable cattle breeding, carrying on of, question of possi-

bility, 41,096-9, 41,131, 41,168-9, 41,249-56). 41,274-83. 
Regular breeding a question of feeding, 41,~47-8. 
Training in cattle breeding, no special facilities for, 41,092-5. 
by Zemindars, 41,103-9. 

Mineral oonstituents, sufficiency of, in Hariana tract, (119), 
41,245-6. 

Overstocking of common pastures, (118), 41,240-1. 
Sheep breeding: 

Uperations, 41,062-3. 
Scab, 41,064-5. 
Scope for, for wool and mutton, 41,057-62. 

Unfit animals, probable proportion of, 41,354-68. 
VBTRRINABY: 

Adviser to . Government of India, appointment advocated and 
advantages to be derived, (118), 41,075-6, 41,081-2, 41,178-82. 
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BRANFORD. R.-contd. 
VETERINARY-Contd. 

Oivil Veterinary Department: 
Control by Director of Agriculture, objection to, (117), 41,085. 
Students sent to England for training, 41,334-5. 

Contagious diseases: 
Delays in reporting, (117), 41,183-7. 
Legislation advocated, (117), 41,188-91. 
Obstacles in way of dealing with, (117), 41,183. 
Rinderpest, legislation advocated, (117). 

Department. staff, inadequate, (117). 
Department of Anianal Industry, proposal, 41,083-7. 
Research: 

Co-ordination, appointment of Veterinary Adviser to Govern
ment of India would assist, (118), 41,081-2. 

Faoilities, extension desirable, (118). 
Muktesar Institute: 

Ext,ension advooated, (118). 
Veterinary Adviser to Government of India should be in 

administrative charge of, (118), 41,075-6. 
Provincial Institutions, extension advocated, (118). 
Special investigations should be conducted either by officers of 

Muktesar Institute or provincial officers or both, (118). 
41,242-4, 41,247-8, 41,265-73. 41,232-6. 

BRAYNE. F. L.. M.C .• I.C.S .• Deputy Commissioner. Gurgaon: (57-75), 
40,514-855, (101-2). 

ADMINISTRATION: 
Finance Department, surrender of Government responsibilities to, 

(58). 
Government out of touch with local needs and local conditions, (58). 
Railways, feeder line desirable in Gurgaon district, 40,771-2. 
Roads. VIllage, implfovement of, by villagers, question of posRihility 

01, 40,796-800. 
AGRICULTURAL DEPARTMENT, inadequacy of services, (64). 
AGRICULTURAL INDEBTEDNESS: 

Causes of, (65). 
Measures for fightening burden of debt, (65-6). 
Moneylending, decrease of, in Gurgaon district, 40,664. 
Mortgages, automatic termination after terms of years, proposal, 

(65), 40,824-33. 
Special fornl of agricultural insolvency, proposal, (65-6). 
Usury Act, proposal, (65). 

AGRICULTURAL INDUSTRIES: 
Fruit, vegetable and flower growing, proposed encouragement, (72). 
Obstacles in way of development of, (71-2). 
Time spent by cult,ivator on holding and occupation during slack 

season, (71). 
ANIMAL HUSBANDRY: 

Brahmani bulls, discouragement desirable, 40,630. 
Castratiou of inferior bulls, Gurgaon district, 40,816-20. . 
Dairying industry, development of milking capacity of Dhanm and 

Hissar breeds, advocated, (61), (70). 
Fodder: 

Remission of land revenue for fodder crops and reserves, 
proposal, (66) (7~1). 

Shortage, periods of, (71). 
Grazing: 

Commo!! pasture, power to majority of owners to recover 
shamtlat for, proposal, (71). 

Pasture, proposal ,'e remission. of land revenue, (70), 40,837-40. 
Improvement of breeds: 

Development of natural breeding grounds of first class stock, 
proposal, (69). 

Encouragement of cattle breeding, proposed measures (69), 
40.848. 

xxi 



INDEX. 

BRAYNE, F. L., M.C., I.C.S.-contd. 
ANDl:AL HUSBANDRY-Contd. 

Improvement of breeds-contd. 
Gurgaon district, work re, (68), 40,658-9, 40,820, 40,843, 

40,846-7. 
Issue of bulls and heifers at reduced rates according to local 

resources, proposal, (69). 
Local cattle farms, propa&al for starting by exchange of land 

with Nili Bar Land, (70). 
Squares, objection to system, (70). 

Live-stock expert, need for, with adequate staff and funds, (71). 

CAPITAL, measures for inducing men with, :to take to agriculture, (74). 

Co-oPERATION : 
Department, increase of staff advocated, (73). 
Development, proposals for, (73). . 
Encouragement of growth of proposals for, (73). 
Joint improvement schmnes, iegislation for compulsion on minority 

deairable (73). 
Position o? movement in Gurgaon district, 40,660-4. 
Results, (73). 

CBoPs: 
Damage by monkeys, destruction desired by agriculturists, objected 

to by non-agriculturists, (68), 40,627-8. 
Damage by rats and insects, (61), (68). 
Damage by wild animals, preventIOn measures, (671, 40,801-6. 
Improvement of existing crops should be dealt With first, (67). 
Irrigated, more attention paid to, by Agricultural Department than 

to unirrigated, (64), 40,518-21. 
Rats, measures taken in Gurgaon district and refusal of Govern

ment to allow raising of funds by tax, (67), (68), 40,563, 40,670, 
46,574-6. 

Requirements, Gurgaon, (67). 
Seeds: 

Distribution of: 
Godowns for, scheme, (67). 
System and criticism of, 40,678-81. 

Improved, difficulty of obtaining sufficient supply, 40,677-8. 
Sugarcane, Coimbatore, experience of, 40,682. 

DEMONSTRATION AND PROPAGANDA: 
Farm in every tehsil advocated (62). 
Field, demonstrators must be able to work at least as well as 

ordinary farmer, (62). 
Government must practise what it preaches, (62-3). 
Successful measures, (62). 
by W;ireless, soope for, (64). 

DEPUTY CoMMISSIONERS: 
Position of, (60). 
Rapid transfers of Assistants, criticism, (60), 40,589. 

DISTRICT BOABDS: 
Chairmen, 40,695. 
Gurgaon: 

Agricultural work by, 40,522-3. 
Distribution of expenditure, 40,762. 
Financial position of, and refusal of Government to ,sanction 

special.tax schemes, 40,568-86, 40,614-8. 
Power to levy special cess, no knowledge re, 40,773-4. 

EDUOATION: 
Adult i~ rural tracts should be popularised by giving instruction 

in elementary agriculture, uplift, rural and domestic economy, (62). 
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BRAYNE, F. L., M.e., I.C.S.-tontd. 
EDUOATION-tOntd. 

Agricultural: 
Colleges: 

in every Division advocated (62), 40,619. 
Settlement of graduates on the land, question of, 40-775-80. 

Incentive inducing lads to study, (62). 
Lyallpur College, teaching not sufficiently practical, (73), 40,621, 

40,683. 
Method must be suited to kind of student and area from which 

drawn, (62). 
in every Rural school, high, middle, and primary, advo-

cated, (62), (73). 
Students, subsequent careers, (62). 
Supply of institutions and teachers inadequate, (62). 
Well and rain farming college advocated in South East Punjab, 

(62). 
Compulsory primary, not practical proposition, at any rate until 

holdings consolidated, (74), 40,609-10. 
Defects of system, (73). 
Female: 

Girls in schools with boys. Gurgaon district, (74). 
Importance of, (59), 40.609. 

High Schools, teaching of agriculture, natural history, flower 
gardening, &c., advocated, (73). 

Nature Study, approved, (62). 
School of Domestic Economy, Gurgaon, (62), (74). 
Schools of Domestic Economy advocated in every district, (62). 
School farms, approved, (62). 
School plots, approved, (62). 
School of Rural Economy, Gurgaon, (62), (74), 40,684-6, 40.811. 
Schools of Rural Economy advocated in every district, (62). 
Teachers in rural areas must be drawn from agricultural classes, 

(62). 
FERTILISERS: 

Cowdung, use as fuel, prevention of, of paramount importance in 
connection with efforts at improvement of agriculture, and pro
posed measures, (57), (59), (65), (67). 

!\{anure pits, Gurgaon district, (67), 40,687-90. 

FINANCE: 
Co-operative Banking, proposed development, (64). 
Taccavi loans: 

for Development schemes, should be free of interE'st, (66), 
40,626. 

Extension and development of system, proposals for, (64), 
40,822-3. 

Issue through Co-operative Banks, proposal, (73). 
Rate of interest should be varied according to financial capacity 

of district, (64-5), 40,624-5. 
Working of, in GllII'gaon district, 40,669-76. 

FORESTS: 
AffO!l'estation proposals, (72-3). 
Deterioration of, and erosion of soil, Gurgaon district, (72-3). 

GURGAON DISTRIOT: 
Developml'nt scheme and progress made, (58-61), (63-4), (72), 

40,.529-50, 40,590-605, 40,611-8, 40,622-3. 40,630-7. 40,666-9, 
40,687-90, 40,693-722, 40,782-98. 40,811, 40.816-20, (101-2). 

Particulars re, and progress, (74), 40,577-88, 40,601-6, 40,638-64, 
. 40,691-2. . 
Salt works closed down, and large Government subsidy would be 

needed for working of,' 40,853-4. 
HOLDINGS, consolidation by collector 011 written application of owners 

of majority of cultivated land in village, proposal, (65), 40,665, 
40,834-6. 
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eRAYNE, F. L., M.e., I.C.S.-contll. 
114PLEHllKT8 : 

Guarantees to competing firms of purchase of (ertain number of 
implements pa~ed as efficient, proposal) (68). 

Iron ploughs, use of, in Gurgaon district, 40,640-52, 40,657, 
.w,699-700. 

M anufat'turers' lack of enterprise, (68). 
Rewards for efficient implement, proposal, (68). 
Steps proposed for hastening adoption of improved implements, 

propaganda and demonstration, (68). 
IMPROVEMENTS, fact·ors discouraging landowners from cauying out, (75). 
IRRIGATION: 

Canal, Gurgaon district, 40740-70. 
Extension of bunds, tubs-weils and ordinary wells, proposals for, in 

Gurgaon district, (66), 40,759-61, 40,763-6, 40,763-6. . 
Wells: 

Boring operations in Gurgaon district and proposals r6 aboli
tion of overhead charges, regular payments and supervision, 
40.666-8. 

Crops which should be grown, (68). 
Gurgaon district, 40,747-60, 4f!.J767-70. 
Per&ian wheels, use of, m lturgaon district, (68), 40,653-6, 

40,750-2, 40,767-70. 
'MIDDLE CLASS YOUTHS, mel1ns of making agriculture 'attractive to, (62). 
PUBLIC HEALTH: 

DispensaIies must be put under Department of Public Health, (75). 
Maternity and infant welfare work in villages, development 

advocated, (75). 
ltESEARCH: 

Division into brllllches, proposal, (61). 
Proposed lines of, (61). 

'RURAL OoMMUNITY COUNCIL, work of, &c., .w,538-43, 40,782-7. -
STATISTICS, danger of complicated inquiries and collection of elaborate 

statistics, (75). 
'VBTERINARY: 

Civil Veterinary Department, should be separate from Agricultural 
Department, (68), 40,629, 40,841-5. 

Contagious diseases, best dealt with at present by propaganda, not 
legislat.ion, (69). 

Dispensaries: 
under District Boards, satisfactory working of, (68). 
Expansion inadequate and proposals for increase of staff, (68). 

Preventive inoculation, obstacles in way of popularising, (69). 
Research) prcposed lines of, (61). 
Serum, snortage of, 40 843. 
Service, inadequacy of', (64). 

WELFARE OF RURAL POPULATION: 
Arbitlration So.cieties formery in Gurgaon, but stopping of, 40,554-9. 
Director of Local Uplift, advocated, (59), (00). 
Econom,ic surveys of typical villages, approved, (75), 
Ex-soldiers, outlook of 40,596-600. 
Improvement of he~th conditions, by people, means of induc

ing, (72). 
Literature for villagers, shortage of, and proposal r6 increasing 

supply, 40,849-52. 
Litigation, ex('essive expenditure on, and question of meaS1l£es to 

reduce, .w,526-7, .w,553-60. 
Menial castes, pro~lem of, and scheme for, (60-1), 40,551-2, 40,800. 
Propaganda work In Gurgaon and results, (5S-9) (63-4) 40 529-50 

40,590-606, 40,633-7, 40,693-723, 40,782-800, 40,8i6-20, dOl-~). ' 
Rural classes little represented among official classes, 40,5el-2. 
Standard of living, wasteful expenditure, and measures against, 

in Gurgaon, 40,524-8. 
Uplift camraign, necessity for, in connection with efforts for improve

ment 0 agriculture.! and scheme, (57), 40,1524, 40,607-11, 
40,693-739, 40,711-8, 4u,782-814. 

Women, importance of elevation of, (57-8), (59), 40,723-8. 
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BROWNLIE, T. A. MILLER, Agricultural Engineer and J1rincipal Agri
cultural College, Lyallpur: (708-715), 45,528-45,881. 

Training and past appointments, 45,524. 
AGRICULTURAL DEPARTMENT: 

Budget, in 1906 and 1926, (708). 
Er·.gineering Secti<ln: 

Assistant J<A1gineer, temporary appointment but permanent 
official needed, (709), 45,655. 

Dynamometer tests used in designing implements 45,873. 
Hydra:ulic station for measurement and investig~tion of water 

[l'eqUlrements of different crops, installation of, very important, 
but not yet undertaken, (709), (712), 45,530, 45,674, 45744-9. 

Progress hampered for want of trained assistants, and q~estion 
of possipility of obtaining, (708), (709), 45,525.9. 

Work T6 Implements, 45,654. 
Workshop, facilities, expenditure, &c., 45,670-3. 

AGRIOULTURAL INDUSTltIES, investigation for the improvement of tools 
and appliances essential, (714). 

CAPITAL, ~rants of Government land to men of, under conditions of 
cultivation and development, system, (715). 

CROPS: 
Introduction of new: 

American cotton, success of, (714). 
Wheat, success of, (714). 

Sugarcane, amount of watering required, 45,577. 
Wheat, amount of watering required, 45,578. 

CuLTIVATION, growing desire for improvement, (715). 

DEMONSTRATION AND PROPAGANDA: 
on Cultivators' fields, advantage of, and requirements for success, 

(711), 45,675. 
Efl'ectlv£·ness of, success of demonstration essential, (711). 
Example ot success, eradication of ear cockle from wheat seeds, 

(711), 45,675. 
Expert advice, increased acceptance of, owing to success of Depart

ment, (711), 45,547. 
on Farms and on cultivators' own fields, necessity for both, 45,852-5. 
Practical demonstration the chief factor in improving methods of 

cultivation, (711). 

EDUCATION: 
Adult, by wireless, scheme for installation of receiving sets at all 

tahsil head quarters, (710-1), (712), 45,545-7, 45,727. 
Agricultural: 

Lyallpur College: 
Admission: 

Applications, slight increase in number of and reason. 
45708. 

of Non-agriCUlturists occasionally, (700-10), 45,646-8. 
Raising of standard.: 

Desired but not if cost to student increased, and 
question of payment of expense of fifth year by 
Government, 451643-5, 45,756-75. 

Practical instructIOn would still be possible, 45,814. 
Agriculturists, conversion into non-agriculturists and vice 

versa, statement not agreed with, 45,721-6. 
B.Sc. course and question of possibility of extending, 

45,698-705. 
Cost of, difficulty of separating cost as ·between teaching 

and research, 45,838-41. 
Dairying etc. instruction, 45,855A-8. 
Engineering course, 45,792-4. 
Expansion and development of, advocated rather than 

providing another college, (709), 45,536-8, 45,676-94. 
Facilities for different classes of students, 45,686-92, 

45,695-7, 45,7~~. 
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BROWNLIE, T. A. Miller-contd. 
EDlICATlON-contd. 

Agricultural-contd. 
Lyallpur College-contd. 

Incentives to study, (709), (710). 
Laboratory accommodation not adeq~ate, (709). 
Lectures by research officers, (709), 45,534-5. 
no Modification necessary in courses of study, unless 

standard of admission raised, (710). 
Need for extension of teaching facilities, (709). 
One month's course in rural economy for members of Civil 

Service, 45,835-7. 
Principal, research work by, 45,652-3. 
Professor of Agrculture, district work as Deputy Director 

of Agriculture, 451634-7. 
Research work carrIed out under Director of Agriculture, 

45,649-51. 
no Soil physicist but considered less necessary than pro

fessional agriculturist, 45,874-5. 
Students: 

After careers, (710), 45,743. 
Going up for M.Sc. from, favourite subjects taken by, 

45,807-12. 
l\fa.hommedans, Sikhs and Hindus, proportions, etc., 

45,870-2. 
One who· has taken to farming on own account, 

45,709-12. 
from Other provinces, 45,706-7, 45,859-66. 
Placing of, as apprentices on large farms, would be 

difficult at present, 45,819. 
Prlctical experience, 4581. 
Source of, (709-10). 

Teachers: 
Research work by, and advantage of, 45,531-3. 
Supply of, sufficient for present facilities, (709). 

short Technical courses, 45,799-806. 
Training of sons of farmers, facilities, 45,686-92. 

Teachers sources of, (i09). 
Technical knowledge, improvement of, area of land to be set 

aside for post-graduate students to practise farming, 
suggestion of Punjab Agricultural department, (710), 
45,817-8. 

in Vernacular middle schools (710). 
Nature study, benefit} (710). 
Result of, to draw ooys and young men away from the country 

to the towns, (715). 
Rural, should not be carried beyond the elementary stage, (715), 

45,797. 
School farms, becoming more succeiSful, 45,543-4. 
School plots, more beneficial tha:n school farms, (710), 45,540-3. 
University, Lahore, agricultural science degrees, standard, etc., 

45,638-42. 

FERTILISERS, means of preventing use of cow-dung as fuel, (713), 
45,623-4. 

IIlPLB3IENT8 : 
Adoption of improved, propaganda will hasten, (714). 
growing Demand for, 45,876-7. 
Distribution: 

through Co-operative Department, 45,879, 45,881. 
Sale by Deputy Directors of Agriculture, 45,878, 45,880. 

Improvement: 
Co-operation between agriculturist and engineer necessary for, 

(714), 45,664. 
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BROWNLIE, T. A. Miller-contd. 
iIMPLEMENTs-contd. 

Improvement-contd. 
Needed, and desirability of employment of trained Assistants 

in Engineering Section, (708, 709), 45,525-g. 
Plough, work required and question of time to be taken, 

45,828-32. 
Work re, 45,654-64. 
Work should be carried on by Central Government, (714). 

45,625-8. 
Investigation, design and experiment should he carried out under 

one central authority, (712), 45,674. 
Manufacture in India: 

Distribution method, 45,878-81. 
Import duty on raw material in connection with, 45,776-7. 
Steel must be imported, 45,549-54. 

Manufactured locally and abroad, comparison of cost, (iI2) 
45,548-9, 45,752-5. 

Mechanical crop estimator, proposal for, (714), (715), 45,629-30, 
45,728-32, 45,750-1. 

Ploughs, modifications on Western implements have not rendered 
them efficient, and need for investigation, (714). 45,669. 

Standardisation question, (714), 45,665-7, 45,719-20, 45,733-42, 
45,822-6. 

IRlUGATION : 
Canals: 

Lift irrigation from, scope for development, (712), 45,555-7. 
Lining of, when ill flow, possibility of, (713), 45,620-2. , 

Extension delayed chielly owing to financial stringency, (713). 
Sub-.1!Oil waters investigation needed, (709). 
Water level faliin~ in Jullundur and Hoshialpur, 45,607. 
Water lifting devICes: 

Improvement., large field for, and work n, (713). 
Investigation needed, (709). 
Standardisation not possible except as regards certain parts, 

45,668. 
Water requirements of different crops, need for' installation of 

hydraulic stations for measurement and investigation of, (709), 
45,530, 45,744-9. 

Waterloggir.!!h· problem of, and possible methods of dealing "'ith, 
(713), 45,btI<I-8. 

Wells: 
Comparative oosts, per acre irrigated, of il'rigafion from tuhe 

and ordinary, 45,713-8. 
Insertion of tubes, work re, (713), 45,573-15. 
Tuhe: 

Area that can be irrigated by, (712), 4.5,573-6. 
Battery of sixteen tubes, scheme to be carried out for 

collection of data regarding flow of suh-soil water, &1'., 
(712-3), 45,566-9, 45,579-83, 45,589-94, 45,77S-81. 

Central power station, advantages to be derived, (712). 
Cost of, 45,564-5. 
Economics of, further researeh required, 45,579-B2. 
Experimental boring, 45,616-9, 45,782. 
Landowners can afford, providing suh-soil water within 

certain distance of surface, 45,5iO-2, 45,603-7. 
Rainfall taken into consideration in calculating number of 

,dIlYs' pumping required, 45,796. 
Rat"s which landowners are willing to pay, 45,599-607. 
Soope for development, (712\. 
Work carried out by Agricultural Department, and other 

agencies, particulars, re 45,558-63. 
LANDOWNERS, factors discouraging, from earrying out improvements 

(715). 
MIlJDLB CLASS YOUTHS, means of attracting to agriculture, (nO). 
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BROWNLIE, T. A. Miller-contd. 
RESEARCH: 

Central organisation for problems of All India importance advo
cated, (70S), (711), 45,674. 

Engineering question, see under Engineering Section under Agri. 
cultural Department above. 

Staff, Trained Assistants, need for, (708). 
RoADR, Village, improvement necessary for agricultural development, 

(712). 
SOILS: 

Barani land, work by Agricultural Department re, 45
1
842-9. 

Deterioration in certain areas owing to rise in sub-SOli water level 
and possible means of improvement, (713), 45,62()..2. 

Improvement of, by drainage and washing, (713), 45,833-4. 
STATISTICS, method of estimating yield, inaccuracy of, (115). 
TIIEES, effect on crops in neighbourhood, 45,868-9. 

Buffoloes, Bee under Animal Husbandry. 

Bullocks, Bee under AF,limal Husbandry and "Cultivation. 
Bulls, 8ee under Animal Husbandry. 
BUNTING, S. A., of Messrs. Duncan, Stratton and Company, Delhi, 

40,268-40,513, see Govan, R. E. Grant, and Bunting, S. A. 

Camels, Bee 'Under Animal Husbandry. 

Canada, Federal Department of Agriculture, function of, Lander 46,090-1. 

Canals, Bee under Irrigation. 

Capital, attracting of, to agriculture: 
Desirable, Ujjal ~ingh 43015. 
no Encouragement desirable and profiteers must be kept out, Moham

mad A./zal H 'U88ain (8OO). 
Measures for inducing, Brayne (74); Shiv Dev Singh (388); Wilson 

(S19); Fad Ali (840-1). 
Obstacle of Alienation of Lands Act, Darling (587); Gulshan Rai 

(653-4), 45,029-32, 45,043-85, 46,103. 
Grants of Government land, under conditions of cultivation and develop

ment, system, Brownlie (715). 
Impossibility of capitalists taking up industries, Gulshan Rai 

45,099-100. 
Land in occupation of capitalists, often better cultivated than land 

in occupation of notified tribes, Gulshan llai 45,102. 
Non-agriculturist ('apitalists, objections to inducing of, to take up 

agriculture, Fad Ali (840-1). 
Number of capitalists have taken to agriculture but obiect is expan-

sion of holdings, ~ampu.ran Singh (799). 
Cattle Breeding, see under Animal Husbandry. 
Cholera, see under Diseases under Public Health. 
CHOPRA, Rai Bahadur Lala Wazir Chand, B.A., M.I.C.E., M.I.E., 

(Ind.), F.R.S.A., Superintending Engineer, Lower Cbenab East Circle, 
Lyallpur, (411-38), 43,266-43,672. 

CROPS: 
Hoeing, weeding and cultivation during growth of crop, systematis

ing, required, (419). 
Rice: 

62160 

Diseases of, (420). 
Duty of water, (419-20). 
Experimental and demonstration farm far, in rice growinr: 

region, proposal (417-8), (420) . 
.. Flood" or II deep-water '>', introduction of, in inundated 

parts, propo.sal, (420-1). 
Manuring, (419). 
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CHOPRA, Rai' Bahadur Lala Wazir Chand-contd. 
Oaops-contd. 

Rice-contd. 
Produce per acre in irrigated tracts can be increased by altel

nately irrigating and draining, and proposal for, (417). 
Seed· seleCtion: 

Importance of, (418). 
Mode and time of BOwing seed beds, (418-9). 

Transplantation: 
Advantages of, over broadcasting, (419). 
Popularisation of, by demonstration advocated, (419). 
Sy&tem (4]9). . 

Varieties of, (420). 
Water requlrements, (430), (434-6), 43,561-4. 

Water requirements, (430, .431, 434-6), 43,561-70. 
Ji'f,lI.TII,ISERS: 

Bonemeal, local crushing should be arranged for as bones give good 
results as manw'c, (419). 

Cowdung, means of 'preventing use of, 86 fuel, (416). 
Green Manure: 

Field demonstration advocated, (416). 
Policy of Irrigation Department re remission of water rates 

should be continued, (416-7). 
Propaganda needed, (417). 

IRltlGATION : 
Oanals: 

Dist.ribution of water: 
Allotment of water, system, 43,571-{i. 
Economy needed, (414) 
Full supply factors, (414-5), (422). 
hest form of Outlet the tall-cluster, (416). 
Right to farmer to definite capacity outlet, question of 

desirability and possibility, 43,478-91, 43,484, 43,487-9, 
43,493, 43,495-6, 43,500-l. 

System and defects of, (414-6). 
Haveli project, holding up of, owing to Sind-Punjab contro

versy, (412). 
Leases on co-operative basis and scheme for, (415) , (422-9), 

43,296, 43\330-2. 
Loss by aosorption and evaporation, prevention methods, 

(412-3), (415-6). 
Lower nan Doab Canal, complaint by Col. Cole Til short supply 

from" que~tion of explanation, 43,346-51, 43,348. 
Main Line Bikaner Canal, lining of, (415). 
Perennial channels, conversion into Khart/ channels, policy of 

])epartment and opposition of people to, (413-4). 
Restriction resisted by people, (413). 
Revenne, no (\armarking of, for improvement of irrigation, 

43,602. . 
Surface evaporation, plantations along canaIs helps to prevent, 

(415-6). 
Upper nari Doab Cilllal: 

Analysis of crops requirements, (429-32), (435-6), 43,554-60. 
Capacity of main line insufficient and consequent adoption 

of rotational programme in kharif season, (411-2). 
'Enlargemont of feeders, scheme for, but dropping of, (412). 
Ka8Ul' Branch, un irrigated track on either side, hydro

electric pumping scheme proposed (412). 
Kasur Branch Lower, average monthly suppJ.ies in 1916-17, 

1917-18 and 1918-19, (432, 437-8). 
Volumetric basis: 

by Oo-operation, may become p~ssiblel.. 43t294-6. 
Extent of use at present, 43,301-8, 4<s,325. 
only Large landowners can use, (415). 

Wabtage of water in pre-monsoon hot weather months and note 
on possibility of be~ter utilisation of wnter, (415), (429-38). 

xxix 



INDEX. 

CHOPRA, Rai Bahadur Lala Wazir Chand-contd. 
IBlUGATION-contd. 

Canals--contd. 
Water rates: 

Assessment on "Acres-and-Decimal" system advocated, 
(422). 

Assessment system gives no incentive to economy of water, 
(415). 

Assessment and collection, system in different parts of 
India, 43,601 

Watercourses, length, 43,598-9. 
Waterloggin@: from, remedies for, (412-13). 

Co-operative, leglSlation to compel minority to join advocated, (421). 
Department: 

Policy of remitting water rate on hemp, &c. grown and ploughed 
as green manure, should be continued, (416-7). 

Schemes for hydro-electric pumping should be in hands of, (413). 
Hydro-eleL1;ric pumping: 

Saga experiment, (413). 
Scheme for tract on either side of Kasur Branch Canal, 

(412). 
Tracts in which. recommended, (413). 

Sukkur Barrage, full supply factor, recommendation, (415). 
Surface flow, proportion passing to waste in the sea, 43,603. 
Water requirements of various crops, (429-31, 434-6), 43,312, 

43,554-60. 
Wells: 

Hydro-electric pumping: 
Rates for water compared with canal rates, (414). 
Replacement of cana.! irrigation by, in certain circum

stances, proposals and obstacles in way of, (412-4). 
at Amritsarz group of, worked from hydro-electric power 

station ana effect of, (412-3), (414). 
should Replace canals in areas where spring level rises within 

10 feet of natural surface, (412). 
RESEAROH: 

Water-requirements for crops: 

SOILS : 

Establishment of station for, advocated, (411), 43,312. 
Experiments in the past, and lack of practical results, (411). 

surface Drainage, need for efficient system of, (416). 
Erosion, means of prevention, (416). 
Unculturable land,· means of making fertile, (416). 
Waterlogging: . 

Doab, Drainage Division to work out scheme on, (416). 
Prevention by tube wells worked by hydro electric power, 

proposals, (412-14). 
WEIGHTS AND MEASURES: 

Area, English acre and its decimals advocated, (421-2). 
Indian maund and seers advocated, (422). 
Uniformity advocated, (421). . 

COLE, Colonel, Coleyana Estate, Ltd., Okara, District Montgomery, 
(484-495), 43,818-43,936. 

Agricultural operations, extent to which of assistance to neighbouring 
zamindars, 43,886-9. 

Extent of land owned by, 43,810-20. 
AGRICUL'fURAL DEPARTMENT: 

District staff, personal knowledge of cultivators necessary, (486). 
Staff : 

Increase needed, (486), 43,919. . 
more Training and practical experience needed, 43,837-9. 

ANIMAL HUSRANDRY: 
Cattle breeding: 

Plough bullocks, encouragement of, by witness, 43,894-7. 
not Profitable to individual zamindars, 43,895. 
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COLE, Colonel-contd. 
ANIMAL HUSBANllRY-Contd. 

Exces"iVt' number of cattle, (493). 
Fodder: 

Dry quantity available, but quality poor, (493). 
Feeding value of indigenouB graiises, research needed, (484). 
Green, supplies, (493-4). 
Importance of good supply, (494). 
Months of shortage, (494). 
Perennial leguminous fodder which will stand for 2 or 3 years, 

urgent need of, and proposal for research by specialist, (484). 
(493), (494), 43,920-6. 

Propaganda advocating use of legumino)l6 silage, proposal 
for (493). 

Supply: national importance of improvement of, (484). 
Horse breeding: 

Bone a matter of feeding, 43,934-6. 
Breeders should be encouraged by racing, proposal for, (493). 

43,848. 
Incre&sed size of polo ponies, 43,931-3. 
Size to be aimed at, 43,934. 

Interest in, Agricultural officer must get to know and understand: 
landown~I'S, (494). 

lIIilk, imprm"ement, formation of societies to keep good bulls 
ad.ocated, (493) .. 

Sheep, imprm"ement possible but no demand for carcases, cold 
storage desirable, (493). 

CO-OPERATION: 
EncouragE'ment of growth of, Agricultural development and, must 

work together, (495). 
Government control of societies should be lessened as soon as society 

can control own affairs (494-5), 43,860-1. . 
Local markets for sale of cattle and sheep should be encouraged, 

(495). 
Oka.ra Zamindar Co-operative Society, working of, (495). 
Organised sale yards at large central markets and fairs, proposal. 

(495). 
DEMONSTRATION AND PROPAGANDA: 

Amount of work practically nil, outside Lyallpur, 43,918. 
small Area of cultivators' land should be taken over and instruction 

gi.en as to how to cultivate it, success will induce adoption of 
expert advice, (486), 43,823. 

Conducting of E'xperiments. land handed over to cotton expert for. 
by witness, 43.863 .. 4, 43,885. 

Conducting of experiments on large estates, advantageous, 43,863. 
Demonstrators, necd for supply of thoroughly-trained men, 43,850-l. 
Farms: 

E:lI.perimental work should not be allowed, (485). 
Profit should not be aimed at, (485). 
Stations should be at plaoes where the people usually go, (485) .. 

Impossible through press or print because of illiteracy, (485). 
)Ieasul'es of improving practice of cultivator and inducing acceptance 

of advice, (484), (48-3). 
Requirements owmg to illiteracy amI conservatism of farmers, &c .• 

(484-5). 
EDUOATION, Lyallpur College, more research needed, 4a,916-7. 

FRr.TILI&ERS: 
Cotton stalks: . 

Conversion into manure, method adopted, (492), 43,834-6. 
Value of, as manure, (492). 

Cow-dung, meaus of preventing use of, as. fuel, (492). 
Organic manure necessary, (492). 
Popularisation of, success should first be proved on Government 

farms and large estates, (492). 
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COLE, Colonel-contd. 
bIPLI!l!E.NTS : 

INDEX. 

Repairs! facilities needed, training of bincksmiths by co-operative 
societies advocated, (492), 43927-9. 

Spare parts, keeping of, by viliage societies proposed, (492). 

1r.P.IGATlON: 
Canal: 

Damage, failure of department to I'ectify, (488). 
Defects in service, (4Sl:!). 
Distribution of water: 

Irregularity of, and d.efects in, (488). 
System, (488). 

Lower Ban Doab Canal, distribution of water on, (488). 
Outlet of definite full capacity, question of, 43,878-81. 
Outlets, cultivators should have pow-er to open or close, (487). 
Volumetric system: . 

Advocated and advantages to be derived, (489-91), 43,876-7. 
Attitude of Irrigation Department, (489, 490-91), 43,900-I. 
Rates cbarged, complaintre, (490), 43,825. 

Water loteS: 
Fixing and collecting, proposed method) (489), (490), 43,899. 
Irregular charges and alteration of, wlthQut warnmg, com

plaint of, (489-91). 
KhOlT'aba, abolition advocated, (490). 
Patwaries, zamindars in hands of, (489). 

Department: . 
Complaints against, (486-91). 
Complaints, non-attention to, (487-488), 43,824, 43,827..30. 
Surveyor's services requested and promised but ne.er provided, 

43,843-7. 
Waterlogging, difficulties caused by, and absence of drainage, 

(487-8). 
LAND SYSTEM, Hatai system, 43,870-5. 
MABKmING: 

Trade ClOimection established by Government in holding auctions for 
cotton, (494), 43,840-1. 

Wheat: 
Adulteration, remedy in hands of grower 43,915. 
if Agricultural department would hoid auctions it would 

establish trade connection and attract buyers, (494), 43,842, 
43,866-9. 

Elevators should be introduced to save handling charges, (494). 
RBSEARCH: 

Economic botanists needed, (486), 43,849, 43854-5. 
Field experiments on selected estates under pro.incial experts, 

proposal (486). 
proposed Lines of, (484). 

SOILS: 
Alkali, reclamation method, (492), 43,831-3, 43,903-9. 
Improvement by shelter from hot winds by.trees, beneficial to land, 

(491). 
Surface drainage, essential for land reclamation, (491). 

WHEAT: 
Punjab, varieties found most suitable, 43,852-3. 
Pure wheat growD but mixed by export firms, 43,911-3. 

Co-operation: 
Adult schools and results, Strickland (300), 42,184-6, 42,323, 42;410-3; 

GlIulam Hasan Khan 43,219; lVilson (805), 46,329. 
AGRICULTURAL :MAOHL~ERY, societies for use of: 

. Creation not anticipated unless tube wells proved to be successful 
. for small cultivators, ~trickland (299). 

in Dera and Chakwal, little opening for, lVilson (818). 
System should be extended, Sampuran Singh (798). 

xxxii 
62160 2 F'4 



INDEX. 

Co-operation-contd. 
Ajmer, position, and proposals for improvement, ,st"ickland (300). 
Associations, fOI:mation in every district advocated A Feu' Ali (836). 
Awards, facilitation of execution of, proposal, l:ihulam Hasan Khan 

(396). 
Banking, proposed development BrOlJlne (64). 
Banks, investment of funds of iocal bodies with, should be made man·· 

datory, Ghulam Hasan Khan (396). 
Benefit of, Fad Ali 46,516. 
BETTER. FARMING SOCIETIES: Milne (161), (221), 41,712r6, 41,718, 41,770. 

lJartmg (602). 
Advooated and proposal re working, Feul Ali (836). 
Distribution of seeds through, possibility of, Milne 41,875-7. 
Employment of students from Lyallpur College, proposal for 

encouraging, Strickland (289). 
Government programme, Strickland 42,416-8. 
Mianwali district, Ghulam Hasan Khan 43,218. 
Value 0iJf and Agricultural Department should assist, with advice, 

Shiv ev Singh (385). 
Value ofl. and extension desirable, Fad Ali (835), (836), 46,508-9, 

46/534-0. 
WOrking of, Strickland (299). 

Better living societies, opinion TIl! Wilson (818), 46,388-9. 
total Capital of movement, Strick and 42,194. 
CATTLE BREEDING SOOIETIES: Milne (206); Branford 41,113-4. 

Little done to improve breeding in' the Punjab at present, 
Samzmran Singh (798). 

Jhelum, Wilson (818), 46,395, 46 476. 
not Paying but good work bemg aone, Branford 41,170. 
Proposals, LaJ, Ohand (109); Wilson (818). 
Success doubted Milne (221). 
Working of, and need for more bulls, Strickland (299), 42,305-8. 

Cattle insurance societies, success doubted, Milne (221). 
CENTRAL BANES: 

Accountants and Managers l difficulty of getting good men, and 
salaries offered I Strick lana 42,17(}"1. 

Audit, St?-icklana (297), 
Boards, composition of, Strickland 42,171, 42,341, 42,374-7. 
Chairmen, Deputy Commissioners as, Ghulam Hasan Khan 

43,257-63. 
Deposits),. Sh·jckland 42,192-3. 
Fraud, .strickland 42,227-8. 
Lyallpur, capital, deposits, etc., Sampuran Singh 46,266-72, 

46,286-7. 
Maximum rate of dividend on shares, Strickland 42,328-30. 
Mianwali: ' 

Capita.!:' and deposits~ Ghulam Hasan. Kh.an 43,203-1 43,214. 
Manl\ger, pay ana experience of, Ghulam nasa'll. Khan 

4:l,254-6. 
Wotking of,'Gh.ulam Hasan Khan 43,210-4. 

Opening of deposit accounts in districts without branch of Imperial 
Bank, proposal, Strickland (298), 42,424. 

Relations with primary societies as regards loans, Ghulam Ha .• an 
Kllan 43,21(}"3, 43,264-5. 

Rohtak successful working of, La! Ohand 40,962-3. 
Strong 'banks in every tahsil advocated, Sampuran Singh (796). 

Classification of societies, Strickland 42,292-4. 

COMMISSION SHOPS: 
Proposal, Samzmran Singh (797), 46,259-61. 
System, Strickland 42,200-5, 42,812-4. 
Value of, Fazl Ali 46,512-5. 

Competition with, by taccavi loans undesirable, King 43,6i8-9. 
Compulsory education system, Strickland 42,324-5. 
ConsolidatlOn by, see under Holdings. 
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C:o-operation-contd. 
Co-OPERATIVE UNION: 

Functions, method of working, etc., Strickland 42,338-40. 
Good work being done by, and increased Government support 

needed, Ghulam HaJJan Khan 43,237. 
Relations between official staff and non-official agency of, Strickland 

(298). 
Cotton ginning factories, proposal, Sampuran Singh (797). 

CREDIT SOCIETIES: 
Advantages of, as means of financing agricultural operations, 

Ghulam Hasan Khan (392-3). 
Audit by Sub-inspectors of Co-operative Union, Strickland (297-8), 

42,174. 
Borrowing from, to pay moneylenders, Sir Mehdi Shah 45,913, 

45,947 .• 
Control of credit should be left to Lal Chand (ID8). 
Development of, desirable, 8hw De'll Singh (385), 43,035-6. 
Effect on moneylenders, and rate of interest, Strickland 42,195, 

42,431-2; Darling 44,714; Fad Ali 46539. . 
Extension of operations advocated, Ghulam HaJJan Khan (394); 

Gtdshan llai (653); Sampwran Singh (796), (797) ; Wilson 
(818). 

Financing of, Strickland (297). 
Funds insufficient, Sir Mehdi Shah 45,913, 45,947-8, 45,960; FazZ Ali 

(840). . 
Good done by, and popularity increasing, Ghtdam Hasan Khan 

(396). 
Issue of tacca1:i loans. through/ see un.der Tacca'lli under Finance. 
Loans to, system, Strickland 42,331-6. 
Loans, lower rate of interest advocated, Ghulam Hasan Khan 

(396). 
Membership, St7ickZand 42,384-7. 
only Nominal in many cases, Sir Mehdi Shah 45,914-5. 
Payment of revenue through, proposals re, (l09). 
Rate of interest and reserve, policy re, Strickland 42]387-90. 
Redemption of land through, Stricklan4 42,240-1, 42,432. 
Repayments, Strickland 42,187-9. 
Short term credit should be provided by, Lal Chand (lOS); Darling 

(583). 
Small and large, scope for both types, Shi'll De'll Singh 43,079-80. 
'Supervision by Co-operative Union and Banking Union, little by 

Government, Strickland 42,337-8. 
Value of, Milne (221); Wilson (807). 

Cultivators' position Improved by, Shi'll De'll Singh 43,070-1-8. 
some Defects in, but no serious criticism of movement, Fazl Ali 46,517. 
in Delhi Province, Strickland (300). 

DEPARTMENT: 
·Control of demonstration by, proposal, Fazl Ali (836), 46,523. 
·Co-operation with Education Department and value of, Anderson 

42,706. . 
(Jo-operation with Public Health Department, Forster 44,142-3. 
Co-ordination with Education Department, Strickland 42,349-51. 
District Boards should co-operate with, more largely, Ghulam Hasan 

Khan (396), 43,181-3. 
Inspectors and Sub-Inspectors, qualifications required, Milne (157). 
Intensive propaganda work advocated, La! Chand 40 913. 
Propaganda by, agricultural training required for, Milne 41,709. 
Quarterly meetings between officers of, and Deputy Commissioner 

and Assi.tants to discuss co-operative affaIrs, recommended, 
Wilson (817). 

Relations with Agricultural Department, Milne 41,708-9, 41,717. 
41,721-2; Strickland 42,166-7; Arnall (561). 

Relations with Police, Stricklamd 42,348. 
Relationship with the union, Strick/an.d 42,173. 
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Coooperation-contd. 
DEPARTMENT'-Contd. 

Staff: , 
Increase advocated, Brayne (73). 

, Well trained staff advocated, Lal Chand (109). 
'Work of, in bara,ni districts, Milne 41,719-20. 

Deposit of money with banks increasing as result of movement. 
Sampu.ran Singh 46,273. 

DEVE['oPME'NT: 
probable Effect on moneylenders, Stl'irkland 42,196-8. 

. ~rop,?sals forI Brayne, (73). , 
DIstrIbutIon of Implements through, and proposal, Brotcnlte 45,8i9, 

45,881; Wilson (812). 
Education, importance of, 8triekland 42,168-9. 
Effect of tuccavi 10aJl,S on movement, Strickland 42,183, 42,309. 

ENCOURAGEMENT OF GROWTH OF: Cole (495). 
by Government, functions and proposals, Brayne (73(; Milne (221); 

Strickland (297), 42,168~9; Chlliam Hasan Khan (396); Cole (494-5), 
43,86(}"1; Sampuran Singh (797); Wilson (817); Fazl Ali (840). 

Men in touch with co-operative systems in Europe should be em
ployed, Sampul'an Singh (797). 

by Non-official agencies, and proposals, Strickland (297); Ghulam 
Hasan Khan (396); Wilson (818); Fazl A,li (840). 

Farming Societies, StriCkland (299), 42,235-7. 

FINA!'iCUL ASSISTANCE: 
Conditions proposed, Dwrling (586). 

'Proposals, Ghu.lam Hasan Khan (396); Fazl Ali (840). 
should be Reduced to a minimum, Darl'ing (587). 

Future of movement, Strickland 42,190-2. 
Government assistance, nature of, Durling 44,686. 
Government concessior.s, Stl'ickland (298). 
Goverment control should be lessened as soon as society can control its 

own affairs, Cole (494-5), 43,860-1. , 
Growth of moral qualities encouraged by, Dal'ling 44,685. 
Growth of movement, Arnall (561). 
Imprm'ement, possibility, ,sampuran, Singh 46,262. 
Inspecting staff, increase of, recommended, Wilson (817). 
Instruction in elements of, importance of giving, Darling (587). 
Investment of money in movement by moneylenders, Shiv Dev Singh 

43,04l. 
Islahi Rasumat society, Ghulam Hasan Khan 43,218. 
IXSPECTORS : 

Pay, recommendation re, Lal Chand (109). 
ex-Students of Agricultural College, unsuitability of, Strickland 

42,167, 42,273-5. 
Inspectress, functions, etc., Strickland 42,409. 
JOLVT F,~RML"G liIocIETIEs: 

Benefits t,o' be derived from, Mohammad A./zaZ Hussain (866). 
Necessity of, Sampuran Singh (798). 
might be Tried, Milne (221). 

JOINT I:lI:PROVEMENT SCHEMES, legislation for compulsion on minority: 
Desirable, Bmyne (73); Lal Chand (lOO); Stricklatnd (299), (3UO); 

Shiv Dev Singh (3S7); Ghulam Hasan Khan (396) j Sampumn. 
Singh (798); Mohammad A/:al H'Ussa.in (866). 

not Advocated, Wilson (818); FuzZ Ah (840). 
Land ~Iortgage Ba,nks, see under Finance. 
Local markets for sale of cattle and sheep should be encouraged, Cole 

(495). 
lIembers, withdrawal from, no difficulty, Fazl A,li 46,518-9. 
lIn.K-RECORDING SOCIETIES: Strickland 42,303. 

GranUl to those weaning calves, propooal, Strickland 42,418. 
Night schools, satisfactory and extension desirable, Wilson (805), 46,3'29. 
in North-West Frontier Province, Striekland (300). 
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Co-operation--contd. 
OFFICIAL CONTROL: 

an Assistance, Sampuran Singh 46,285. 
not Excessive, Ghu.lam HasQ41, Khevn, 43,238-9. 

Official interference, not excessive in Gujrat, Fazl Ali 46,546. 
Okara .Zamindar Co-operative Society, working of Cole (495). 
OrgaDlsed sale yards at large central markets and fairs, proposal, Cole 

(495). 
Pooling of resources in building bunds, etc., Dera and Jhelum, Wilson 

(818). . 
Position of movement in Gurgaon district, Brayne 40,660-4. 
Progress of movement in Mianwali district, Ghulam Hasan Khan 

43,141-8. 
Propaganda, Strickland. (298), 42,355-6. 

PROVINOIAL BANK: 
Debentures, floating of, Strickland 42,352-5; Ghulam Hasan Khan 

43,228-9. 
Financial position, Strickland 42,425-30. 
Government guarantee of intere<!t, Strickland (297). 
Origin of, and functions, Strickland 42,281-3. 
President Registrar as, Strickland (297), 42,372-3. 
Relationship with Imperial Bank, Strickland 42,326-7. 

PUROHASE SocIETms: 
not very Successful, Sa11Vp1ll1'an Singh (798). 
Value of, Milne (221). 

Rat extermination societies, pest control and spraying societies and 
anti-disease societies, would be useful, Mohammad A/zal Hussai·" 
(866). 

REGISTRARS : 
Assistant, pay, recommendation re Lal Chand (109). 
Deputation to Europe, value of, Strickland 42,342-5. 

Result8 and value of, Brayne (73)' Lal Chand (l09); Milne 41,711; 
Strickland (300) i Shi", De", Singh (387); Ghulam Hasan Khan (396-7); 
Sampurevn, Sing//, (798), 46,289; Wilson (818); Fazl Ali (840). 

SALE SooIETms: 
Advocated Sampwran, Si.ngh 46,263-5. 
Desirable for small cultivators, Mitchell (505). 
Development and working of, St1'ickland 42,276-80. 
Value of, and scope for extension, iIliln,e (221). 
Working of, and proposale for improvement, Sampuran Singh (798), 

46,277-8. 
Salt distribntionby societies, StricklaM 42,229-30. 

SOCIETIEs: 
Payment of revenue through, proposal re, Lal Chand (109). 
for P.ayment of Land Revenue, lJarling 44,798-9. 
for Sale of mules in Chakwal worth considering, Wilson (818). 
Special representation in the. Councils advocated, Ghulam Hasan 

Khan (396). . 
Supply of artificial fertilisers thlfough, possibilities of, Arnall 

(561-2). 
Transmission of money between, possible withdrawal of concession 

re money-order commission and if carried out need for power 
to rural post offices to receive and dispatch insured letters, 
Strickland (291), 42,318. 

Short term loans, advantage of system for, Darling 44,847-50. 
Spread of movement across the IndUB, Ghulam Hasan Khan 43,220-1. 
Tacca",i advances through, see 'Il.nder Ta.ceavi under Finance. 
for Use of grain elev.ators would be useful, Govevn, 40427; Bunting 

40,427-8. 
Village banks, statistics of operations and reduction of indebtedness 

owing tc, Darling (584). 
Stamp vending business should be given to, ahuTam. Hasan Khar.. 

(396). 
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Co-operation-contd. 
SUB-INSPECTORS: 

FunctioIJ6, and salary and working of system, Strickland (297), 
42,174-82,' 42,339, 42,378-83. . 

Improvement, need for, and proposal for, Ghtilam Hasan Khan 
(396), 43,16~80. 

Supply stores, not successful, Ghulam Hasan Khan (396-7). 
Women and, Striclclund 42,320. 

Cotton, see under Crops. 

Cotton ginning, Bee under Agricultural Industries. 

Credit, Bee under Agricultural Indebtedness. 
Crops: 

Barley, water requirements, Ohopra (431, 434-6). 
CorrON; 

289, Trou.ght 46,630-2. 
British Cotton Growing Association farm, Khanewal, Milne (160, 

161). 
Boll worm, work re, Milne (188); Muhammad A/zal Hussain 46,683, 

46,685-9, 46,731-3. 
in Canal areas, tendency for acreage to increa.se, Sangster 40,172-3. 
Damage by radiation, question of prevention methods, Trought 

46,598-602. 
Desi, natural crossing of, Trought 46,635. 
Egyptian, particulars re, and question of suitability to India, 

Trought 46,561, 46,613-26, 46,638-9. 
Gandheri insect, damage by, and need for remedy, Naraindra Nath 

44,602. 
Improvements, methods advocated and particulars 1'e operations, 

Milne (176), (177-9), (180-4), 41,823, 42,051-2. 
Marketing, see that title. 
New vM"ieties: 

Deterioration must be guarded a.gainst, Milne 41,590. 
Rohtak district, Lal Ohand 40,954-5. 
Time requIred for introduction, Trought 46,603-5, 

Policy re supply of varieties and research, Milne 41,744-6. 
Punjab American Variety: 

4F: . 
Area under, Trought 46,565-6. 
believed to be Clean seed, Trought 46,606-11. 
Crossing of, Trought 46,636-7. 
Experience with, lVilnc 41.747. 

Deterioration question, TrougH (848-9), 46,568-75, 46,587-90, 
46612. 

Eradication of deterioration, methods, Trought (849), 46-576-86, 
46,633;' 

Note ou; ,Trought (848-9). 
Succe~s of, Brownlie (714). 
Wate.ring required, Trought 46,627-9. 

Reduction in yield and causes of, Milne (166-7). 
Research work, nature of, organisation! etc., T,'ought 46,591-7. 
Rotation with wheat, 'Proposal, Fazl A i (838). 
Seed, use as fodder, Milne (213). 
Tree, experiment with, not considered worth while in the Punjab, 

7'rought 46,650-6. 
Un irrigated and irrigated area, in 1916-17, A1'nalZ (559). 
Water requirements, Ohopra (430), (434-6); Trought 46,627-9. 

DAMAGE BY BIRDS: 
Food of birds, work being carried out, Milne (188). 
Shooting of birds and examination of stomachs to discover food, 

proposal, Mtlne 0.80). 
Damage by monkeys, aestruction desired by agriculturists, objected to 

by non-a.griculturists, Rravnc (68), 40.627-8. 
Damage by rats, see under Pests and Diseases below. 
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Crop_contd. 
DAlIAGB BY WILD ANIlIALS : 

Pigs, Wilson (811). 
Porcupine, and steps taken against Milne (180). 
Prevention measures, Brayne> (67), 40,801-6; Milne (180); Strickland 

(294), 42,260-1; Shw De'll Singh (386); FazZ AZi (838). 
Recommendations re, Mohammad AfzaZ Hussain (863). 

Drugs, work to be carried out re development of trade, Milne (187-8). 
Fodder, Bee under Animal Husbandry. 

GRAIN: 
Elevators, Bee under Marketing. 
Yield, increase in, not commensurate with increase in irrigated areas). 

Gordon 45,007-8. 

GRAll : 
Dry gram cultivation in sandy soils, Wilson (811), 46,372-3. 
Improvement, work re, Milne 41,824, 42,000-1. 
U nirrigated and irrigated area, 1916-17, A. rnall (559). 
Water requirements, Chopra (431, 434-6). 

IlIPROVElIl!lNT 011' EXISrING OROPS: Fazl Ali (838). 
Agricultural Department doing all necessary for, Shi'll De'll Singh< 

(386). 
Ootton see under Cotton abo'lle. 
Central organisation advocated, Mohammad A/zal Hussain (861). 
Classes of work ... Mohammad Afzal Hussain (861). 
Datelalms, M1£ne (187), (210-11). 
shoul be Dealt with first Brayne (67). 
Lines on which work shouid be carried on, Milne (176-7). 
lfetho4, Shi'll De'll Singh (386); Wilson (811). 
Potatoes, Milnfl (187). 
Scope for, Milne (176). 
Sugarcane, see under Sugarcane below. 
Wheat, sec under meat below. 
Work re: 

Particulars of, Milne (180), 41,823-4. 
Proposal, Trought (848), 

INTRODUOTION 011' NBW OROPS: 
Advocated if tried first on some experimental farm, Shi'll De'll Singh 

(386). 
through Agricultural Department, Fazl Ali (838). 
Japanese sarson and long eared Australian bajra, proposals, Wilson 

(811). 
Scope for, and possibilities, Milne (177). 

Maize, unirrigated and irrigated area, 1916-17, A.rnall (559). . 
Money, growing of, by small cultivators as opposed to subsistence farui

ing, question of desirability, Durling 44,645-57, 44,822-9. 
Oilseeds, acreage etc., Milne (214). 

PESTS AND DISEASES: 
Amsucta (moth), work re, and need for more funds, Milne (188); 

Mohammad A/zal Hussain (860), 46,683, 46,684, 4~690, 46,705-12. 
Boll-worm, work, Milne (188); Mohammad Afzal .l1ussain 46,683, 

40,685-9, 46,731-3. . 
Control, measures taken, Milne (161). 
Ear cockle from wheat seeds, eradication of, Brownlie (7Il), 

45675. 
Gandheri insect, damage to cotton crop by, and need for remedy, 

Naraindra Nath 44,602. 
further Investigation, need for, Naraindra Nath (575), 44,522-1 

44,602-3. . 
Locusts, Wilson (812). 
Poli weed, effective method of eradication needed, Wilson (806), 
(812).' . 

Question of method of dealing with diseases, Milne 42,053-4. 
xxxviii 



II'DEX. 

Crops-contd. 
PESTS AND DISEASEs-contd. 

Rats: 
Destruction work of Agricultural Department, Milne (180); 

Forster 44,223; Mohammad A./zal Hussain 46,61\3, 46,684-5, 
46,709-10. 

Measures taken in Gurgaon district and refusal of Govern
ment to allow raising of funds 9Y tax, BraJlne (67), (68), 
40,563, 40,570, 46,574-.6. 

Rats and insects, Brayne (67), (68). 
Rats and insects, damage done by, and encouragement of work 

of Entom?logical S~tion a<!-vocated, Townsend (667). 
Rats and mICe, campaign agamst, should be begun,J lVi/son (811-2). 
Red rot in sugarcane, damage done and work Te, Milne (187). 
Tela msect, damage to mango trees by, and need for rt.:medv 

Naraindra Nath 44,602. • , 

PROTECTION: 
Existing methods iIlEufficient and inefficient, Fazl Ali (83S). 
agaiIlEt External infection: 

Legislation adequate but carrying out of, not efficient, 
lIIohammad Ajzal Hussain (863-4). 

Measures taken, Milne (190). 
by Overland routes, safeguards incomplete and careful legisla

tion required, Mohammad Ajzal Hu..ssain (864). 
regular Quarantine Service, l>f()posal, Mohnmmad Ajzal 

Hussain! (864). 
Study of hfe histories ()f pests likely to be introduced advocated, 

Mohammad A/zal Hussain (864). 
Facilities should be provided for making research on pests and 

diseases for each crop Shi'll De'll Singh (386). 
Hedges, provision of useful type would be useful, Wilson (812). 
against Internal infection: 

no Measures taken and neM. for, Jlilnc (190). 
Safeguard against spread of pests and diseases needed, 

Mohammad A/zal Hu..ssain (864) 46,676. 
Legislation in Madras, friction cau~ by, Milne (191). 
Manures, scientific advice needed in proper u~e of, to prevent infec

tion, Wilson (812). 
Parasitic, work of" Lyallpur entomologifts and botanists valuable in, 

Wilson (812). 
Pr()paganda, need for, a.nd proposal, Milne (190). 

Requirements, Gurgaon, lhayne (67). 
Research, lines on which required, Milnc (187-8). 
RICE: 

Cultivation, correlation between endemic malaria and, Forstrr 
44,138-9 .. 

Diseases of,. Ohopra (420). 
Duty of water, Ohopra (419-20). 
Experimental and demonstration farm for, in rice-growing regio·n. 

Ohopra (417-8), (420). 
" Flood" or "deep-water," introduction of, in inundated parts, 

proposal, ChopTa (420-1). 
Manuring, 0110pra (419). . 
Produce per acre in irrigated tl'acts can he increased by alter,nately 

irrigating and draining, and proposal for, Chopra (417). 
Seed selection, importance of, Chopra (418). 
Seedling: : 

Mode and time of s()wing seed beds, Chopra (418-9). 
Transplanting, system, Ohopra (419). 

Transplantation: 
Advantages of, over broadcasting, Ohopra (419). 
Popularisation of, by demonstratlOll, ad,·ocated, Chopra (419). 

Unirrigated and irrigated area, 1916-17, Arnall (559). 
Varieties of, Ohopra (420). 
Water requirements, OhopTa (430), (434-6), 43,561-4. 
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Crops-cont<l. 
SUDS: 

Distribution of: . 
through Better Farming societies, possibilit;r of, Milne 41~~75-7. 
Demand for seed from Department, UjjaZ Smgh (373), 42,~8. 
further Facilities required, Shi'll De'll Singh (386), 43,086-9. 
through Farmers acting as seed merchants, and fixing of cha.rge 

to prevent use of seeds as foodl. Milne (179), 41,582-7, 41,994-7. 
Godowns for, scheme, Bmyne (6/). 
through Private firms, etc., question of, Milne 41,999-9 C. 
lower Railway rates advocated, Lal Chand (107); Mohammad 

A/zal H'Iwain (862). 
Oil Sawai system, impossihility as regards certain seeds, Milne 

41,998. 
Steamship rates, concessions advocated, Mohammad A/zaZ 

Hussain (862). . 
System, Milne (li7-9), 41,804-5; Strickland 41,804-5, 42,319; 

Wilson (811). 
System, and criticism of, Brayne 40,678-8l. 
to Tenants, without interest, Sir M thdi Shah 45,900-5. 
must be Widely developed, Fazl Ali (838). 

Improved, difficulty of obtaining sufficient supply, Brayne 40,677-8. 
New varieties, conservatism of tenants and need for demonstration, 

Muhammed Nawaz Khan .w,874. 
Senji, water requirements, Chopra (431, 434-6). 
SUGARCANE: 

Areae under, statistics, Arnall (555). 
Area un irrigated and irrigated, 1916-17, Arnall (559). 
Coimbatore: 

Advantageous, Lander 46,055-8. 
Experience of, Brayne· .w,682. 
in Rohtak district, Lal Chand 4O,960-l. 

Crushing, if concentrated into factories, electric power could be 
su.pplied, Battye 44,471>-9. 

Cultivation methods, Milne (185). 
Estimates of the cost of cultivation and profit, A.rnall (556-7). 
Improvement of, Milne 41825. 
Improvement proposals, Milne (185-6). 
Increase: 

Desirability of, Darling 44,786-90. 
Increased water supply would be necessary, Darling 44,791-3. 

Manurial experiments made at Lyallpur and results, Arnall (558-9). 
Manuring, Arnall (557-8), (559). 
Prospects, Milne 41,826. 
Red rot, damage done by, and work re, Milne (187). 
Research, proposed lines of, Mil7le (186-6). 
·Water requirement3, Chopra (430), (434-6), 43,561-2, 43,565-70; 

Brownlie 45,577. 
Yield of, A.rnall (556). 

TOBlA : 
Area unirrigated and irrigated, in 1916-17, Arnan (559). 
Water requirements, Chop1'U (431, 434-6). 

WHEAT: 
8A, SUcce5S of, Bmwnlie (714). 
in Canal areas, tendency for acreage to decrease, Sangster 40,172-S. 
Improvement work re, Milne (177), (179), (184-5), 41,823. 
Manuring, difficulty and advantage of introducing leguminous 

crops, Darling 44,750. 
lIarketing, see that title. 
Mixing of, in Dera, Win!on (811). 
New varieties, little deterioration, Milnp. 41,590. 
Punjab: 

11, experience of, Muhammed Nawaz Khan. 40,875-8. 
found most Suitable, Cole 43,85~3. . 

Pure wheat grown but mixed by export firms, Cole 43 911-3. 
Pusa, experience of, Milne 41,480-1, 41,741-3_ ' . 
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Crops- ~ontd. 
WUEAT-Contd. 

Research, lack of co-ordination between Provinces, Townsend (665), 
45,141, 45,163-4. 

Rotation with cotton, proposal, Fad Ali (838). 
Unirrigated. and irrigated area in, 1916-17; Arnall. (559). 
Water reqUlrements, Ohopra (431, 4~); Broumlte 45,578. 

Cultivation: 
Barani land, improvements during last 20 years, Milne 41 852-5. 
Bullocks, joint me of, ,proposal, Fazl Ali 46,525. ' 
Cost of, and receipts from, I!'azl Ali (836), 46,510-11, 46,52l. 
Cropping intensity, work re, Milne 41,911-3. 
Draught cattle, improvement in, required, Wilson (812). 
Dry farming, research work in connection with" Milne 42,004-6A. 
Hoein~, weeding and cultivation during growth of crop, systematising 

reqUlred, Ohopra (419). 

IMPROVEMENTS: Milne 41,753-4; Shiv Dev Singh 43,063; Fazl Ali 46,526-9. 
growing Desire for, Brownlie (715). 

Intensive, development desirable, Darling 44,786; Fazl Ali 46,525. 
more Intensive study needed]. Milne (190). 
Mixing of crops, Wilson (81,,). 

MIXTURE : 
Growing of more important crops in, should be avoided, .Shiv De" 

Si.ngh (386). 
Recommendation, Fazl Ali (838). 

Return of Rs.5,000 from 5 acres, possibility of, Hardat Singh 42,525. 
Question why zamindars, etc., buy land, Fad Ali 46,537-8. 

ROTATION OF OROPS: Milne (189-90). 
in Canal Colonies, Darl1ng 44,750. 
Impossible on small holdings, Darling' (585). 
Improvement in, not necessary, lVilson (812). 
at Lyallpur, Darling 44,749, 44,75l. 
Points to keep in view re, Shiv Dev Singh (386). 
Recommendation, Fazl All (838). 

Stimulation of plant growth by electrical discharges, question of, Battye 
44,435. 

TILLAGE SYSTEMS: 
Desi plough, inefficiency of! Milne (188), 41.591-4. 
Field must be plougbed With ,furrow-turning plough after harvest, 

Shiv Dev Singh· (386). 
Implement for qUick harrowing during u'atiar period, lleed for, 

Milne (189), (194-5), 41,852. 
proposed Improvements, Milne (188-9). 
Inversion,., question of desirability, Milne 41,591-4. 
Use of modern implements essential, Fazl Ali (838). 

Dairying Industry, see under Animal Husbandry. 

DARLING, M. L., I.C~S., Commissioner of Income Tax: (583-613), 44,604-
4.4,879. 

ADMINISTRATION: 
Income-tax Department, applications received from B.Sc. graduates 

of Lyallpur Agricultural College for employment in, and refused, 
44.720-1, 44,733-5. 

Staff, value of deputation or study leave, 44,707-10. 
AGR.IOULTURAL INDEBTEDNESS: 

Alienation of Land Act: 
Benefit of, ·to weaker cultivators, 44854-5. 
Obstacle to men of capital takinl} to agriculture and reocon

sideration ad\·ocated, (585), ~587), 44,687-703, 44,730-2, 
44,736-42, 44,856-61, 44,879. 

Causes of, (583-4). 
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DARLING, M. L., I.C.S.-cont-It. 
AGRICULTURAL INDEBTEDNEss-contd. 

Credit, easy, danger of, when no distinctIOn made between pro-
ductive and unproductive loans, 44,845. 

Homestead Law, advocated in some directions, (585). 
Inflation in value of land a cause of, 44,678-80. 
Joint Stock Banks, development of, possibility of investment in, 

would decrease moneylending, (584), 44,614-9, 44,839-42. 
Means of lightening burden of, (584). 44,610, 44,614-9, 44,715-1, 

44,839-42. 
Moneylenders: 

Accounts, compulsory keeping of, difficulty, 44,724-6. 
little Discrimination by, in granting loans, 44,846. 
Evils of system, 44,674-7. 
present Po.sition ofl (592-4), 44,605, 44,714. 
Rate of interest Charged, not considered generally too high 

having regard to risks, 44,613. 
Restriction of term of loan, not considered possible, 44,852-8. 

Rate of interest, imposition of maximum not considered possible, 
44,848-4. 

Repayment, reasons preventing, (584). 
Short term loans, advantage of oo--operative system for, 44,847-50. 

AGRICULTURAL LABOUR, idle periods and bad effects of, 44,788-5. 

AGRICULTURAL AND RURAL DEVELOPMENT, danger of attempting to pro· 
ceed too fast, (587), 44,620-l. 

ALL-WORLD TROPICAL INSTITUTE, question of desirability, 44,627-9. 

BOARD OP ECONOMIO E..'lQumy: 
Financed by Government, 44,867. 
Position of, 44,868. 
:Surveys by, and need for trained investigators and paid secretary, 

(587), (587-8), (588), 44,862-6. 

Co-OPERATION: 
Better farming societies, (602). 
Decline in moneylenders due to, 44.714. 
Financial assistance: 

Conditions -proposed, (586). _ 
should be Reduced to a minimum, (586-7). 

Government assistance, nature of, 44,686. 
Growth of moral qualities encouraged by, 44,685. 
Instruction in elements of, importance of, (587). 
Societies for payment of land revenue, 44,798-9. 
Village banks, statistics of operations and reduction of indebtedness 

owing to, (584). 

CROPS: 
Fodder: 

Difficulties, (585). 
Increased growing of, desirable, and need for economy of water, 

(585), 44,744,44,747-8, 44,75l. 
Money, growing of, by small cultivators as opposed to subsis

tence farming, question of desirability, 44,645..57, 44,822-9. 
Sugareane, Increase: 

Desirability of, 44,786-90. 
Increased water supply would be necessary, 44,791-8. 

Wheat, manuring difficulty and advantage of introducing legu
minous crops, 44,750. 

CuLTIVATION: 
Intensive development desirable, 44,786. 
Rotation: 

in Canal Colonies, 44,750. 
Impossible on small holdings, «585). 
at Lyallpurj 44,749, 44,75l. 
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DARLING, M. L., L.C.S.-contd. 
DEMONSTRATION ,AND PROPAGANDA: 

Cattedre Ambulanti of Italy: 
Particulars re, (595-600), (603-4), 44,639-42. 
Question of applicability to the Punjab, (603), 44,639, 44,644. 

44,661-6, 44,670-2. 
Demonstrators, importance of right type, 44,620-1, 44,835-7. 
Exhibi.tions and ploughing competitions/ (602). . 
Intensive development of 56 selected villages, expenment, (602) .. 
System, (602). 
Touring cinema car and demonstration caravan, (602). 

EDUCATION: 
Adult schools, number of, and number of pupils, (601). 
Agricultural, in Italy, (599-600), 44,806-15. 
Agricultural development dependent upon, (587). . 
Illiteracy, not found a bar to agricultural progress in Italy, 

44,806-12. 
Rural: 

Problem of, (587), (601). 
Teachers, training of, on new system, (587), (601), 44,668-9. 

System, complaint made that boys drawn away from the land by, 
44,816. 

EMIGRATION: 
Desire for, in the· Punjab, and particulars re, 44,765-74. 
Effect of, upon returned emigrant, investigatlOn, 44,774. 
Position re, and financial possibilities of, 44,681-2. 

FERTILISERS: 
Cow-dung, means of preventing use of, as fuel, (585). 
Increased supply of manure, .importance of, 44,793. 

FINANCE: 
Long term credit should be provided by Land Mortgage Banks, (583)_ 
Short term credit should be provided by Co-operative Credit 

Societies, (583). 
HOLDINGS: 

Consolidation: 
Essential for agricultural progress, (585), 44,760. 
Legislation: 

Consent of majority essential 44,764. 
the Onl~ means to effect on large scale, (585). 
Possibihty of, in certain districts, 44,763. 

Small : 
Conditions in Italy and France, (604-613), 44,712-3, 44,821. 
Difficulties in cases of, (585). 
Possibility of small holders living on holdings, question of, 

(604~13), 44,821-9. 
Subdivision below econo)llic holding, restriction might be possible, as. 

in Germany, 44,729. 
IMPLEMENTS, labour saving, required to a limited extent only, (585). 

44,683-4,44,757-62 . 
.I~TERN.uIONAL INSTITUTE OF AGruCULTURE AT R~ME: 

Indian deiegate: 
Assistant advocated, (591). 
probable Cost, 44,624-.'5, 44,878. 
Office for, advocated, 44,877. 
Qualifications required, (591), 44,622-3. 
Recommendation, (590-1), (591-2), 44,622-6, 44,800-5. 

Objects and work of, and value, (589-90), 44,630. 
Staff, inadequacy of salaries to cbtain good men and proposed 

increased contribution from India, (592), 44,870-6. 
IRRIGATION, importance of increasing wate·r supply, 44,793. 
LANDLORDS: 

Capitalist, attituee of, in Canal Colonies, 44,704-5. 
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DARLING, M. L., I.C.S.-f:ontd. 
LANDLOBDB--Contd. 

Interest in improvement of agriculture, lack of, generally speaking, 
44,635-8. 

Rousing of, to sense of obligations, need for, and question of means, 
(587), 44,635-8, 44830-4. 

System in ·Western Punjab, connection with water positIOn, 
44.752-76. 

Urban, interest in agriculture, 44,706. 

LAND REVEKUE: 
Co-operative societies for paYll!.ent of, 44,798-9. 
110 real Connectil'D with indebtedness, 44,794-6. 

MABXBTING, sale earlier than desirable, owing to date of paying rel'enue, 
little importance attached to statement, 4,1,794-6. 

Rupu-rs, prejudice against taking up agriculture weakeuing, 44,722. 
RSSEARcn: 

Agricultural development dependent upon, (587). 
Bamni districts, insufficient attention paid. to, 44,609. 
Experimental Farms, inadequacy of number, (602-3). 
in Italy, (583), 44,818-9. 
Organisation by crOl)S, proposal, (583), 44,607-8. 
Organisation from point of view of type of holding, 44,608-9. 

RURAL COIDlUNITY CoUNCILS, step in right direction, 44,640, 44,662-6, 
44,671-2. 

U.S.A.. : 
DemoIll!tration and propaganda, (595). 
Economic enquiries in, organisation, etc., (588-9). 

WBLPARE OP RURAL POPULATION: 
Economic enquiries, need for trained investigators, (588), 44,862-6. 
Lack of will to live better, and doubt as to desirability of attempts 

to alter, 44,776-82. 
Pressure of population on the iaild, question whether exeessive, 

44,870. 
Village libraries, (601). 

Dehra Dun Research Institute, Bee 'Under Forests. 

Demonstration and Propaganda: 
Acceptance of advice by cultivators, means of inducing, Lal Chand (107); 

Milne (165); Shiv Dev Singh (385); Cole (48:»; Brownlie (711), 45,547; 
Fazl A.li (855). 

AGRICULTURAL ASSOCIATIONS: Milne (162). 
lIttle Effect, Sil' Mehdi Shah (740), 45907. 
Formation in every district advocated, Fazl A.li (836). 

Agricultural Department should take one or two squares on lease in 
every village in canal colonies, and make experiments, Sir Mehdi 
Shah (740), 45,888-9. 

Amount of work practically nil, outside LyaIlpur, Cole 43,918. 
Assistance of zMnindars in applying improvements by co-operath'~ 

method, etc., suggestions, Lander (748). 
Association of voluntary workers, proposal, Willlon (803), 46,313-7. 
Cattedre .4.mbulanti OF ITALY: 

Particulars re, Darling (595-600), (603-4), 44,639-42. 
Question of ap.plicability to the Punjab, Darling (603), 44,639, 

44,644, 44,661-6, 44,670-2. 
Chakwal Zamindar, good work by, Wilson (805). 
Cinema, means of, Lal Chand (107). 
Conducting experiments, land handed over to cotton expert for, by 

witness, Ools 43,863-4, 43,885. 
Conducting of experiments on large estates, advantageous, Cole 43,863. 
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Demonstration and Propaganda-contd. 
ON CuLTIVATORS' FIELDS: 

Advantage pf, and require!llents for success, Brownlie (711), 45,675, 
45,852-5. 

Advantages of, Town.send 45,170. 
Proposal, Oole (486), 43,823. 
Scheme, Ujjal Singh (383), 42,979. 
System, Milne (161), 41,767, 41,768. 
Value of, but Deed for demon.s.tration fa~ms in addition, Milne 

42,091-
Demand created by, staff inadequate to meet, Milne (162). 
DEMONSTRATION FARMS: 

Effectivell.eBs increased if run on sound basis, Fazl Ali (835). 
as Ex'perimental farms also, proposal, Wilson (803), 46,479-80. 
Experimental work should not be allowed on, Oole (485). _ 
Experimenting carried on in, but no influence over methods ot 

cultivation, -Ujjal Singh (373). 
Extension, need for further demonstration and propaganda, Lander 

(748). 
in Gujrat, Fazl Ali 46,531-3, 46,535. 
;Increase in number advocated, at least one in each Tahsil, Town

send (666), 45,262-5. 
Influence of, Shi'/) De'/) Singh, (384). 
Leasing out of, t<> graduates of Agricultural College, scheme, Ujjat 
S~ngh (373), 42,889-91, 42.958-63, 43,020-4. 

Number t<> be increased, Milne (162). 
One at each convenient centre for about 50 villages advocated, 

Shi'/) De'/) Singh (385). . 
should be at Places where the people usually go, Oole (485). 
Profit should not be aimed at, Oole (485). 
Small farms of size of average holding cultivated by one man in 

district, proposal, TOW'l'l'"nd (666). 
Success of Lal Ohand (106). 
in every Tehsil advocated, Brayne (62). 
Value of, Milne 42091; -Townsend (666),45,170. 
Zamindars, facilities to, for seeing work, advocated, LandeT 

(748), 46,189. 
Demom;tration plots, methods employed, Milne (162-4). 
DEMONSTRATORS: 

members of Agricultural tribes preferable as, Sampuran Singh 
46,299. 

Agricultural Department should. eng~e trained men to lecture to 
the agriculturISts in vill~es, Sir Mehdi Shah (740), 45,908-9. 

Control and supervision by Co-operative Departmentpr<>posed, 
Fazl Ali (836)/ 46,523. 

must be. EnthUSiasts, Wilson (806). 
Increased number needed, Ujjal Singh (373), 42,980; Sir Mehdi Shull 

45,924-5; Fazl Ali (836). 
Need for ,supply of thoroughly-trained men, Oole 43,8110-1. 
Right type, importance of, Darling 44,620-1, 44,835-7. 

Dera, work in, lVilson (305). 
proposed Development, Milne 42,090. 
Dhundi estate, Wilson (805). 
District staff, to be increased, Milne (162). 
Effectiveness of, success of demonstration essential, BroW'l'llie (711). 
Exhibitions and ploughing coonpetitions, lJarling (602). 
Farmers' Association, suggested meeting of, at demonstration farm 

at suitable season of yewr, Wilson (805-6). 
on Farms and on cultivators' own fields, necessity for both, Brownlis 

45,852-5. 
FIELD: 

Demonstratol'6 must be able to work at loost as well as <>rdinary 
far!ller, Brayne (62). 

Increase in nU!llber, suggestion, Lal Ohand (107). 
Government must practise what it preaches, Brayne (62-3). 
Grantee farms, system and value ofl Milne (160)l (160-1), 41.968-76. 
Impossible through PTess or print oecause of il iteracy, Oole (485). 
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Demonstration and Propaganda-contd. 
Intensive development of 56 selected villages, es:periment, Darling 

(602). 
Intensive propaganda work advocated, La! Ohand (107), 40,913. 
Itinerating parties for, Milne (161). 
Jhelum work, Wilson, (805). 
successful Measures, Brayne (62). 
Measures for improving practice of cultivator, Cole (4S4). 
Orga.nisation, Milne (159-60), 41,767-9. 
Practical demonstration the chief factor in improving methods of cultiva

tion, Brownlie (711). 
Propaganda fairly satisfactory but should be extended, FO/ill Ali 46,505. 
Requirements owing to illiteracy and conservatism of farmers, etc., 

Cole (484,5) 
Success largely dU!· to Agricultural Assistants ha.ving been mostly drawn 

from ranks of middle class farmer, Milne (157), 41,530. 
Sut'Cess of, instances( Shiv De1J Singh (385) ~ Brownlie (711), 45,675; 

Fad Ali (836); MOltammad. A/za! H1J.8sain l860). 
System, Darling (602). 
Touring cinema car and demonstration caravan, Darling (602). 

District Boards: 
Agricultural work by, Gurgaon, Brayne 40,522-3. 
Apathy of some, in l'egard to compulsory education, Anderson 42,664. 
Chairman: Brayne 40,695; Wilson 46,343-5, 

Official or non-official, question whether any difference in state ·of 
roads, Faz! Ali 46,550-2. 

should Co-operate with Co-operative Department more freely, Ghulam 
Hasan Khan (396), 43,181-3. 

Dispensaries under, see under Veterinary. 
Distribution of bulls through, Branford 41,111-21; Milne (205); Quirke 

41,348-52, 41,390; Strickland 43,308; Townsend 45,295-6. 
Education grants to, system, Anderson 42 749-50, 42,852-3. 
should be Empowered to levy extra cess for beneficiary improvements, 

Naraindra Nath (574), 44,529-31. 
ENGINEERS: ' 

Bad quality of, and regular service u~der Ministry of Local Self
Government would be preferable, W~lson 46,363-4, 46,469-70. 

in Gujrat, satisfactory, FazZ Ali 46,557. 
Service under Minister of Local Self-Government would be approved 

if District Board approved appointments and had power of dis
missal, jI'azl Ali 46,522. 

Expenditure on roads, increased, Mitchell 43,976. 
GURGAON: 

Distribution of expenditure, Brayne 40,762. 
Financial position of, and refusal of Government to sanction special 

tax schemes, Brayne 40,563-86, 40,614-8. 
Interest; in cattle breeding, Qui·rke 41,391. 
Jhelum, keenness on cattle breeding, Wilso-n, 46,385. 

LYAJ,LPuR: 
Expenditure on public health with percentage to total income, 

fro)ll 1921-22 to 1925-26, Forster (512), 44,155-6. 
Hall, cost of, Sir Mehdi Shah 45,951-3. 

Number, Townsend 45,296. 
Power to,levy special cess, no knowledge re, Brayne 40,773-4. 
and Pubhc Health, see that title. 
Public health representation on, Forster (511). 
Relations with Rural Community Councils, Strickland 42287-8 
Relations of Veterinary Department with, Quirke 41,426~34. • 
Representation on Communications Board, Mitchell 43 974 
Rohtak, attitude Te additional cesses, Lal Chand, 40,950 . 
Transfer of village roads to, advocated, Lal Ohand 40 925-31 
Want of funds the ohief obstacle to improvement of ~oads ;nd bigger 

grants for roads advocated, Fuzl Ali 46,547-9, 46,556. 
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Education: 
ADULT; 

Libraries started to prevent relapse into illiteracy, Ande1"~on (349). 
42,638-41, 42,65l. 

Night schools: 
Co-operati ve, satisfactory, and extension desirable, TV ilson (805;, 

46,329. . 
usually Frauds, lriZson (805), 46,324-9. 
Lyallpur, Bampu,ran Si.ngh 46,243-8. 
Proposed, Lal Chand (106). 
Sham only, not many cases of, FazZ Ali 46,507. 
Success of, in Robtak district LaZ Clul1Id 40,973-6. 

no Non-Official agency in the Punjab, Shiv Dev Singh (384), 43,096-7. 
Number of, and number of pupils, Darling (1301). 
Popularisation: 

Difficulties Lal Chalui 40,972. 
Methods, BraY1lo8 (62); La! Chand (106); Shiv Dev Singh (384), 

43,031-2; 43,061-2; Sir Mehdi Shah. (740); Sampul"un 8inl)h 
(796); Fuzl Ali (835). 

Proposals, Mohammad .1/zaZ Hu-88ain· (859-60). 
Remuneration of teachers according to literacy certificates issued 

to students, proposal, FazZ Ali (835) 46,506. 
Running of schools by Co-opeorative Department but schools being 

handed over to Education Department,. Strickland (300), 42,184-6, 
42,323, 42,410-3; Ghu-lam Hasan Khan 43,219. 

System, cost, etc., ,1nderson (349-50), 42,638-51, 42,677-83. 
by Wireless, scheme for, Bj'ownZie (710-11), 45,545-7, 45,727 . 

.AGRICULTURAL: 
Agriculturist not ~ufficientIy educated, LaZ Chand (106). 
in Anglo-Vernacular Middle Schools, value doubted, 'StricklwIt/ 

(301-2). . 
in Arts Colleges, objections to, Milne (152-3); Anderson 42,823-4. 
Attendances, Gu-lshallo Rai (1653); Sir M ehdi Shah (740); Lander (748) ; 

Sa-mpurallo Singh (795); Wilson (804). 
Attraction should be made greater, La! Chand (106), 40,992-3. 
Colleges: 

Admission, preference given to those poosessing land, Mohammad 
A./zal Hussain (859). 

in every Division advoca.ted! Brayne (62), 40,619. 
Excessive number in IndIa, and proptlSal amalgamation. 

Mohammad A/zal Hu-ssain (859), 46,699-701. . 
Lyal\pur, see that title belolC. 
Staff : 

Recomm~ndation j'e, Mohammad AJzal Hu-ssain (859). 
Research should not interfere with teaching work. 

Mohammad A/zal Hussain (S59). 
Studilnts, after careers, Mohammad A/zal Hussain (859). 

~Cu1"ric\lI11m should contain more practical training in agriculture, 
l<'az.l Ali (S35). 

·Cultivation at home, suggestion, Wilson (805). 
Demand for, lIIilne 41,820. 
Demonstration and e"perimentaI farms must be attached to e,·el'\"" 

institution and he t.hrown open to visits of neighbouring culti. 
vators, Gulshan Rai (653). 

Facilities,.. need .for extension, Shiv De~' Singh (384); Gylshan Rai 
(652); 11ro1Onl16 (i09); Sir lIIehdi Shah (740); Sampu-ran. Singh 
(795); Wilson (S04); Fazl .4li (S35). 

·Grad~d sc;heme for, from village primary schools leading up to 
UnIversIty course. proposal, Gu-lshan Rai (656). 

·in High schools: lIIilfie (156). 
Advocated. Brayne (62), (73); FazZ Ali (840). 

. G~jra~. Z!l~indar High School, Fazl Ali 46.540-2. 
Incentml mducIng lads to study, Brallne (62); lIIilne (1.57); Sh·ick

l{1n~ (289); Shiv Dell Singh (384); Naraindm Nath (574); Gu-Ishan 
Rat (653); Sampuran Singh (79.~). 46,2S0-2; Wilson (804)' Lander 

.. (748). . , 
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Education-contd. 
AGBICULTUBAIr-COn,td. 

Incentive to taking up agriculture, Mohammad Alzal Hussain (859)_ 
Institutions: . 

Increase advocated, Naraindra Nath' (574), 44,567-8. 
Number sufficient, Shiv Dev Singh (384). 

Instruction should be in vernacular, Fad Ali (835). 
in Italy, Darling (599-600), 44,806-15. 
Khalsa College, Amritsar, Milne (150), (152). 
Lyallpur College: 

. Admission: 
Applications. and acceptances, Milne (153-4), (154), (157), 

41,777, 41,987-8. 
Criticism of definition of " agriculturists," Lander 46,102-7, 

46113-4. 
Appiications, slight increase in number and reason, 

Brownlie 45,708. 
of Non-agriculturists occasionally, B1'ownlie' (709-1f;),. 

4.5,646-8. 
Preference, proposal, Naraindra Nath (574), 44,565-6. 

44,571-a. 
Raising of standard: 

Desired but not if cost to student increased, and ques
tion of payment of expense of fifth year by Govern
ment, Brownlie 45,643, 45,756-75. 

to Intermediate: 
Drawbacks of, Milne 41,906-8; B1'ownlie 45,644-5. 
and Shortening of course advocated, Lander 

46,098-101, 46,153-5. 
Shortly to be effected, Mohammad A/zal Hussain 

(859). 
Practical instruction would still be possible, Brownlie 

45,814. 
and Shortening of course might be advantageous. 

Townsend 45,167. 
Affiliation to University, value of, Milne 41,774-6. 
Agricultural training at. and value of, Milne (150-5), 41,501-3, 

41,771-3, 41,781-6, 41,864. 
Agriculturists, conversion into non-agriculturists, and vice

vena, statement not agreed. with, Brownlie 45,721-6. 
B.Sc. course and question of possibility of extending, Brownlie-

45,698-705. 
Buildings, additions, Milne (156), 
Chemistry instruction not considered excessive, Lander 46,112. 
Combination with Cawnpore, proposed, Mohammad A/zat 

Hussain (859), 46,700-1. 
Cost of, Anderson 42,771-3,; 42,870-7. 
Cost of, difficulty of separating cost as teal)hing institution. 

from research, Brownlie 45,838-41. 
Dairy, milk yields, 1914-15 to 1922-23,Milne (207). 
Dairying, etc., instruction, St1'ickland (291); Brou'nlie 

45,8ooA-B. 
Development of, advocated before opening of another college, 

Milne (157), 41,519, 41,939-42, 41,987-92 j Brownlie (709). 
45.536-8, 45,676-94. 

Engineering course, Milne 42,001-2; Brownlie 45,792-4. . 
Entomology, instruction in, Mohammad A/zal Hussain 46,667-71. 
Facilities for different classes of students, Brownlie 45,686-92, 

35,695-7, 45,703-5 • 
• Fees. Milne 41,817-9. 

Incentives inducing lads to enter, Milne (157); Brownlie (709), 
(710). 

Incr"ase· in knowledge of English by decrease in period 'of 
agricultural training, proposal under consideration, Milne 
(157-8), 41,530-5. 

Laboratory accommodation not adequate, Brownlie (709). 
Lectures by research cfficers, Brownlie (709), 45,534-5. 
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.Education-oontd .. 
AGRIOULTUltAL-"-Contd. 

Lyallpur College-contd. 
Limitation of teaching to three years' course for B.Sc., to 

be ,followed by research degree in sciences applied to agrIcul
ture, proposal, Wilsdon (408-9), 43,509-10. 

no Modification necessary in courses of study unless standard 
of admission I'aised, BTownlie (710). 

Nature of instruction, Milne (150-2), 41,520-7. 
One month's course in rural economy for members of Civil 

. Sen'ice, Brownlie 45,835-7. 
increased Post-graduate training at, desirable, but difficulty, 

Milne 41,902-6. 
Practical instruction, Milne 42,024. 
Principal, research work by, Bl'ownlie 45,652-3. 
Professor of Agriculture, district work as Deputy Director of 

Agriculture, Brownlie 45,634-7. 
Reputation and prestige high among cultivators, Wilson 

46,301-2. 
more Research needed, Oole 43,916-7. 
Research work carried ·out under Director of Agriculture, 

Brownlie 45,649-5l. 
Research work at, and desirability of combining teaching with .. 

Milne 41,515-8. 
Rural agriculturists unwilling to go to, and reasons, Sir. Mehdi 

Shah (740), 45,939. 
no Soil physicist but considered less necessary, than professional 

agriculturist, Brownlie 45,874-5. 
Standard of education, opinion re, Townsend 45,165. 

Students : 
After careers of, Shiv Dev Singh (384); Brownlie (710); 

Landel' (748). 
and Employment in private service anticipated in future, 

Milne (15-1) (157), (158). 
practically ali Government service, approved, Brownlie 

45,743. 
Area of land to be set asiue for, to practice farming, 

suggestion of Punjab ,Agricultural Department, Brownlie 
(710), 45,817-8. 

Employment as apprentices by big landowners, reasons 
against, and would be difficult at present, Naraindra 
Nath 44,585-91; Brownlie 45,819. 

Impression of, of definite claim for Government appoint
ment and drawback of, I"ander 46,150-2. 

Leasing out of demonstration farms to, scheme, Vijal 
Singh (373), 42,889-91, 42,958-63, 43,020-4. 

Mahommedans, Sikhs and Hindus, proportions, etc., 
Brownlie 45,870-2. 

going up for M.Sc., favourite subjects taken by, Brownlie 
45,807-12. 

One who has taken to farming on own account, Brownlie 
45,709-12. 

from Other provinces, Bl'ownlie 45,706-7, 45,859-66. 
Particulars re boys passed out since 1912, Milne (158). 
Practical experience, Brownlie 45,815-6. 
should be given preferenoo in Government Departments, 

Fad Ali (835). 
Settlement of, on the land, question of, Brayne 264-7, 

40,775-80. 
Source of, BroumUe (709-10). 
Total number in different classes, Milne 41,778. 
Urban outlook, Strickland 42,167, 42,273-5. 

~eachers: . 
Advantage of Research work by, BI'OW11l!e 45,531-3. 
Supply, Milne (156); BrQwnlie (709). 
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Education-contd. 
AGBICULTURAIr-COn td. 

Lyallpur College-contd. 
Teachers' training class, facilities insufficient, Gulshan Raj 

(652). 
Teachmg not sufficiently practical, Brayne (73), 40,621, 40,683. 
short Technical courses, Brownlie 45,799-806. 
Technical training of graduates, scheme under consideration, 

Strickland 42,269-72. 
Three years' course desirable, general education up to inter

mediate stage being received in Arts College, Anderson 
42,757-60, 42,822, 42,864. 

Training of sons of farmers, facilities, Brownlie 45,686-92. 
Veterinary teaching, Milne (196). 41,606-7. 

Matriculation standard should be made more practical, Gulshan Raj 
(656). . 

as Matriculation subject, Anderson 42,867-9. 
Method must be .suited to kind of student and area from which 

drawn, Brayne (62). 
in Midd e schools: 

greater Agricultural bias advocated, Lander (749). 
Desirable, Brayne (62), (73), Anderson 42,606; G1llshan Rai (656), 

45,095-6; Fad Ali (840). 
not Satisfactory, at present, Fad Ali 46,520. 
Standard should be raised, Gulshan Raj (656). 

Modifications in classes to make them more practical, suggestion, 
Gulshan Rai (653). 

Post-graduate : 
Facilities, Milne 41,501-5

i 
41,507, 41,771-3, 41,779-80. 

at Pusa, see under Pusa nstitute under Research. 
Training at Shergarh, scheme, Milne 41,503-4, 41,866-70. 

Approval of, Strickland (289), 42124. . 
of Practical farmers, proposal, Wilsdon (408), 43,425. 
in Primary schcols: 

Advocated, Brayne (62), (73); Fad Ali (840). 
not Advocated, Slriekland (301). 
greater Agricultural bias advocated, Lander (749). 
Compulsory, advocated, Gulshan Rai (656), 45,095-6. 

Proposaisl. Wilsdon (408-9); Gulshan Rai (656); Fazl Ali (840). 
in every ltural school, advocated, Brayne (62), (73). 
of Scientific workers, question of, Wilsdon (407-8), 43,425-6. 
in Separate institutions not desirable for boys below age of seventeen, 

Anderson 42,692-3. 
Standard should be raised for those who will 'become Agriculture 

Officers and ~ecialists, Lander (749). 
Stimulation of mcreased demand for, suggestions, Lander (748-9). 
Students: 

see also under Lyallpur College above. 
After careers, Brayne (62); Gulshan Raj (653); Sir M ehdi Shah 

(740); Lander (749); Fad Ali (835). 
subsequent Practical training, facilities, Milne (159). 
Private employment, suggestions for encouragmg, Strickland 

(289). 
Restrictions against admission of present-day educated classes, 

removal desirable, Gulshan Raj (653). 
Source of, Milne (157); Shiv Dev Singh (384); Naraindra Nath. 

(574); Gulshan Rai (653); Sir Mehdi Shah (740); Sampuran 
Singh (796); Wilson (804); Fazl Ali (835); Lander (748). 

Technical knowledge, facilities for improving./. position ,.e, Shiv 
Dev Singh (384); Sir Mehdi Shah (74.0); hander (749). 

Teachers: 
Agricultural classes not sufficiently educated for, Gulshan Rai 

(652-3). 
Lead taken in agriculture matters in villages, Anderson 

42,849-51. 
Numbers sufficient, Shiv Dev Singh (384). 
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Education-contd. 
AGRIOULTURAL-contd. 

Teachers-conta. 
Sources of, recommendations Shiv Dev Smgk (384); Brownlie 

(709); Sir Mehdi Shah (740); LO/Tlde.r (748); Sampumll Singh 
(795); Wilson (804) j FazZ Ali (835). 

Supply inadequate, Brajf1te (62) j (}ulskan Rai (652); Sir .11 ehdl 
IShah (740) j Sampuran Singk (795) j Wilson (804); Fa~l Ali 
(835). 

Use of modern implements should be taught, Sir Me.hdi Shah 
(740). 

Value for Government sen-ice of boy with, should be raised, Lal 
Ghand (106)/ 40,992-3. 

Vernacular, wIder diffusion of, suggestion, Lander (749). 
in Vernacular middle schools: Brownlie (710). 

should be Compulsory, Gulskan Rai (656). 
Farms, visitors to, Anderson 42,694-5. 
in Jhelum district, but results disappointing, Wilson (804), 

46,318-23. 
Particulars re J and results, Milne (155-6), 41,509-14; Andel'son 

(349), 42,623-8, 42,684-91, 42,694-5, 42,844-6 .. 
Profits of boys' work at present paid over to Treasury but 

change of system desired, Anderson 42,691, 42,847-8. 
Students, after careers, Anderson 42,621-2. 
Teachers: 

M.anual work by, Anderson 42,696-7. 
Supply of, Milne (156) 41,511. 

in every Village school in Lyallpur district advoca.ted, Sir Mekdl 
Shah (740), 45 883-7. 

Vocational 6Oh001s. objection to, Milne 41,857-8, 41,860-3. 
Well and rain farming college advoca.ted in South East Punjab, 

Brayne (62). 
for Work on own land, vernacular education prefera.ble to degree, 

Lander 46,148-9. 
Agricultural development depends upon, Dwrling (587). 

ARTs OOLLEGES: 
Agriculture as subject, objection to, Milne (152-3); Anderson 41,823-4. 
Cost to parents, Andel'son 42,858-61. 

Communal schools, and Government policy re, Anderson 42,670-2. 

DBPARTlIBNT : 
Communal difficulties thrust in from outside, Anderson 32,796-7. 
CcHIperation with Public Health Department, in connection with 

instruction of children, and for adult instruction, Forster 44,037, 
44,043-4, 44,142-3. 

Co-ordination and co-operation with Co-operation Department, 
Strickland 42,349-51 j Anderson 42,706. 

Co-ordination with Department of Public Health, Anderson 42,707. 
Inspectorate, and need for proportion of Europeans, Anderson 

42 785-92., . 
Staff, 75 per cent. of vacancies should be given to agriculturists 

and zamindars, Lal Ghand 40,967-8. 
District Boards, grants to, system, An<lc'rson 42,749-50, 42,852-3. 
110 Effect on agricultural efficiency, Fad Ali (840). 
English ·books for .matriculation, cost of, Anderson 42,808. 
in English, drawback, Wilson (818), 46,484. 
Expenditure on, total, and distribution between different sections, 

Anderson 42,761-74. 

FEMALE: 
Oo-education in primary stage, attempt to develop, Anlie·/'so·n 

42,629-30. 
Girls in schools with boys, Gurgaon district. Brayne (74). 
Importance of, Brayne (59), 40,609. 
Progress in towns, Anderson 42.6'29, .42,775. '. 
in Rural areas, difficulty of teachers, Ande'rson 42,629-32, 42,775-83. 
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Education-contd. 
FEHALJt--Contd. 

Spread of, will tend to counter tendency towards relapse into 
illiteracy, A'1Iderson 42,635-7. 

Work of Missions re, and development desirable, Anderson 42,783. 
General improvement societies, StricklOlTlG (300). 
HIGH SCHOOLS: 

Agricultural teaching, ,ee 'U7l.der Agriculture above. 
Provincialisation of certain number, Anderson (346). 
Teaching of agriculture, natural history, flower gardening, etc., 

advocated Btralf'l"'e (73). 
Higher, not conducive to manual labour on the land, La'1lder (755). 
Holidays, and coincidence of, with ha.rvesting periods advocated: 

Townsend (666). 
ILLITERACY: 

not found a. Bar to agricultural progress in Italy, Darling 44,806-12. 
Lapse into, danger of, and means of preventing, A'1Iderson 42,633-7, 

42,825-6. 
Removal of, of paramount importance, Shiv Dev Singh (384),. 

43,031-3. 
Intermediate science teadling, Anderson 42,862-3. 
Intermediate Colleges, A"Ilderson (346). 
Lahore Olllege, see 'II/niler Veterinary. 
LAHORE UNIVEll.8ITY: 

Agricultural Economics course, Myles 45,494-5. 
Agricultural science degrees, standard, etc., Brow"Illie 45,638-42. 
Economic school and library, Myles 45,451-6, 45,473-8, 45,507-12. 

Literacy, cultivator rendered more susceptible to new ideas, Mil"lle" 
41,724. 

Medical College, Forster 44,020. 
MIDDLE SCHOOLS: 

Agricultural teaching, see under Agriculture ab()11fI. 
Courses, proposed revision, A'1Iderson 42,615. 
Object of, and means of adapting, to rural requirements, Andel'son 

Pr\~~~ pupils in, numbers in different provinces, A"Ilderson (347), 
42,830-2. 

School farms, see that title below • 
.stage at w,hich first tendency to leave the land is produced, J.t111(7e; 

(755). . 
NATURB STUDY: A"IlGerson 42,828-9. 

Approved, Brayne (62); Shiv Dev Singh (384); Brownlie (710); 
La'1lder (749); Fazl Ali (835). 

Instruction of teachers in, Wilson (804). 
too Long a time spent on, Gulshan Rai (653). 
Value of, but need for competent teachers, Mohammad Af~af 

Hussain (859). 
should be Welcome as relief from monotony of the class rooms, 

Wiuson (804). ,. 
Normal schools, Moga and Ghakkar, system and advantage of, Strick

land 42,346-7. 
Policy, Anderson (346-7), (348). 
PRIMARY: 

Agricultural teaching, see under Agriculture above. 
Compulsory: 

Benefits to be derived from, Anderson (347). 
Contracting-in system, a valuable supplement, Anderson. 

42,654-7. 
Co-operative system of, Strickland (302), 42,324-5. 
Difficulty owing to work required from children, Muhammed· 

N awaz Khan 40,894-5. 
District Boards' attitude, Anderson 42,664 . 

. Education of the people increasing in areas with, FazZ A.li (840)_ 
Enforoement of attendance, method, Anderson 42,834-43. 
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Education-contd. 
PRlMARY-Contd. 

CompuLsory-contd. 
Extension advocated, Strickland (302). 
Free compulsory education should be introduced, Fazl Ali (835). 
still in Initial stage, Gulshan Rai (656). 
not yet Introduced into Jhelum, Wih~on (819). 
Introduction desirable and will be easier when holdings con

solidated, Lal Chand 41,000-1. 
Policy advocated in oonnection with, AMerson (347-8), 42,603-5, 

42,663-4, 42,736-7. 
not Practical proposition, at. any rate until holdings con

solidated, BrOlJ/ne 40,609-10. 
System, progress and results, Anderson (347), 42,602, 42,616-20, 

42,658-63 42,702-5, 42,798-802. 
Condition, Muhammed Nawaz Khan 40,892-3. 
Conversion of schools into lower middle schools, Anderson (347), 

42,600, 42,665-6. 
Cost to parents, Anderson 42,601, 42,708-9. 
Leakage between bottom and top classes, Anderson 42J 600, 42,602; 

Shiv Dev Singh (387) j Gulshan Rai (656); Wilson (819); Fazl Ali 
(840). 

Literacy and leading more happy, contented and economic life on 
the soil should be object of, Lander (748). 

Manual training, position re, and importance of, Anderson 
42,606-14. 

Object of, and means of adapting to rural requirements, Anderson 
(348). 

Pupils, numbers in different Provinces, Anderson (347). 
Primers, to be revised when teachers trained on new system, Anderson 

42,803-7, 42,814-8. 
Progress of different communities, Anderson 42,793-5, 42,809-13. 
Results of, in withdrawal from the land, Brownlie (715); Lander (755). 

RURAL: 
Administration and financing, proposals, Fazl Ali (835). 
should be such as to Benefit the cultivators, Shiv Dev Singh (387). 
should not be Carried beyond the elementary stage, Brownlie (715), 

45,797. 
Defect, urban character of, Strickland (301). 
must Follow and not !precede amelioration of the lot of agricul-

turists, Lander (755), 46,034, 46,222-6. 
Problem of, Darling (587), (601). 
Requirements, Anderson 42,597. 
Schools as centres of village life, Anderson 42,878-9. 
Students should 'be kept in touch with agrioultural life while being 

educated in spare time~ Sampwran Si.ngh (799). 
Rural bias, advocated, Shiv lJev Singh (387). 
Rural high sohools in· villages with farms attached, !proposal, St1'icklan,l 

(302), 42,163-5. 
Rural su'bjects should be more taught, Wilson (818), 46,481-3. 
Rural text hooks, proposal, St1'ickland (301). 
Scattered population, difficulty, Anderson 42,856-7. 
SCHOOLS OF DOMESTIC ECONOMY: 

Advocated in every district, Brayne (62). 
Gurgaon, Brayne (62), (74). 

SCHOOL FARMS: 
not Advocated, except possibly in some larger schools, but contact 

with Government Demonstration farms might 'be established, 
Lander (749), 46,191. 

Approved, Brayne (62). 
if properly Equipped should have a future, Wilson (804). 
Expenditure on, cutting down of

i 
T01VlIl~end 45.169. 

attached to High school at Rena a, Anderson 42,866. 
Increase needed, Townsend (665-6). 
Management, Anderson 42,880-3. 
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Education-contd. 
BoIiOOL FARMs-contd. 

connected with rural Middle Schools, use of, as demonstration 
centres for adults, but not for boys, Moh~ A/zaZ Hmsain 
(859). 

Nature of instruction. on, Townsend 45,25€Hl1. 
Size, opinion re) Townsend 45,168. 
too Small, Guls/tan Rali (653). 
beooming more Successful, Brownlie 45,543-4. 
Teachel'6, capacity of, Townsend 45,169. 
Useful, Shi", De", Singh (384); Fazl Ali (835). 
for Vernacular middle schools: 

Number, Milne (156). 
Preferred to school plots and rea.sons, Townsend 45,255-61. 

SOliooL GARDENS: 
Introduction since 1923 on financial grounds, Anderson 42,755-6. 
in Vernacular middle schools, number, Milne (156). 

SOIiOOL PLOTS: 
Approved, Brayne (62). 
more Beneficial than school farm, Brownlie (710), 45,540-3. 
Despised by parents and 'boys, Wilson (804). 
too Small Gulshan Rai (653). 
Useful~ Shiv De", Singh (384); Faz! Ali (835). 
very Useful for ooys over ten, Mohammad A/zal Hussain (859). 
Useful, but increase of school farms preferable, Townsend (665-6). 

SOIiOOLS 011' RURAL EcONOMY: 
Advocated in every district, Brayne (62), (74). 
Gurgaon, Brayne (62), 40,684-6, 40,811. 

Science, standard, Mohammad A/zal Hmsain 46,712-2. 
Seoondary education, distribution of facilities, improvement, Anderson 

(340). 
SYSTEM: 

Defects of, Brayne (73); Anderson (765). 
Oomplaint made that 'boys drawn a.way from the land by, Darling 

44,816. 
TB.\oHBRs: 

see also under Agriculture and Primary above. 
Employment of additional, Anderson (347). 
Female: 

Lack of, difficulty caused by, Anderson 42,709-12A. 
Pay of, Anderson 42,777-83. 
Source of, Anderson 42,884. 

Hygiene instruction, Forster (516), 44,141. 
Training iIl~titutions: 

Admission, selection of candidates, Anderson 42,653, 42,722, 
42,754. 

Moga system adopted, A'IIderson 42,673-6. 
Village: 

as Centres of village life, desirable, .4.nderson 42,716-7. 
must be Drawn from agricultural classes, Brayne (62); Lal 

Ohan(Z 40,9,69-70. 
Large peTCelnta.ge should be drawn from cultivating classes, 

Strickland (301). 
Refresher courses for, Anderson 42,706. 
Reservation of minimum percentage of admission to normal 

schools and higher training colleges for, proposal, Strickland 
(301), 42 160-2. 

Salaries, Anderson 42,718-9. 
'.Draining of, on new system, Anderson (348-9), 42,615; Darling 

(587), (601), 44,668-9. 
estimated Time required to attain education of 80 per cent. of boys, 

.4.nderson (346), 42,598-9, 42,731-6, 42,738-49, 42,854. 

VERNACULAR : 
Assessments of grants for, in accordance with the needs of each 

area, Anderson (346). 
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Education-contd. 
V ERNACULAR-contd. 

Branch schools, substitution of, for one-teacher schools, and system. 
Anderson (347), 42,600, 42,668-9. 

greater Concentration onl desirable
l 

Lander 46,224-6. 
Expansion 'necessary, AnaerBon (345). 
Expenditure and greater proportion of total expenditure advocated, 

Anderson 42,713-5, 42,761-7. 
Middle schools: 

Agricultural teaching, lee WIlder Agriculture above. 
Conversion of primary schools into lower middle schools and 

lower middle into full middle schools, Anderson (347), 42,600. 
English instruction, great demand for, and measures taken to-

discourage~ Ande1'son 42,652-3, 42,699-700, 42,722-3. 
Fees charged, Anderson 42,702. 
School farms, Bee that title above. 
Urban outlook, Strickland (301-2). 

One-teacher schools, decrease in number, Anderson (346-7), 42,600. 
no Private vernacular schools, Anderson 42,820. 
Progress of, Anderson (345-6). 
Training classes, amalgamation with local Government high schools, 

Aflderson (346). 
Urdu the medium of instruction, Anderson 42,766. 

Veterinary, facilities and advantage of Veterinary Department being. 
under Director of Agriculture, Milne (196), 41,606-8. 

Emigration: 
Desire for, in the Punjab, and particulars re, Darling 44,765-74. 
Effect of, upon returned emigrants, investigation, Dwrling 44,774. 
Financial benefit to Jullundur DIStrict, Townsend 45,176-8. 
Position re, and financial possibilities of, Darling (584), 44,681-2,. 

44,715-7. 
to Sind, from Jullundur district, 1'own$end 45,238-41. 

FAIL ALI, Khan Bahadur Chaudhari, President, Gujrat Central C0-
operative Bank: (835-841), 46,497-46,557. 

Farming operations, 46,500-4. 
ADMINISTRATION: 

Post offices insufficient, and more advocated, (836). 
Railways, some agricultul'al districts in need of, not served by,. 

(836), 46,553-5. 
Roads: 

Culverts should be erected wherever necessary, (83.6). 
Increased facilities advocated, (836). 
Insufficient, (836). 

Telegraphic facihties, improvement needed, (8313). 
AGRICULl'URAL .SERVICE, not properly provided for, (836). 
AGRICULTURAL INDEBTEDNESS: 

Causes, (836-7). 
Credit

i 
sources of, (837). 

Money enders: 
Affected by co-operative societies in Gujrat, 46,539. 
Agricultural, increasing in number among Sikhs and Hindus

but not Mahommedans, 46,530. 
Mortgage or sale: 

Limitation of right advocated when other party a non
cultivator, (837). 

Non-terminable, prohibition advocated when other party a non
cultivator, (837). 

Redemption facilities advocated, (837). 
R(>payment, reasons preventing, (837). 
Rural insolvency, special measures advocated, (837), 46,525. 
Usurious Loans Act must be enforced, (837). . 

'AGRICULTURAL INDUSTRIES: 
Cultivator seldom idle in irrigated areas, (839). 
Encouragement of adoption of, proposed means, (839). 
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FAZl All, Khan Bahadur Chaudhari-contd. 

AGRICULTURAL INDUSTBlEs-contd. 
Government assistance in establishment of certain, advocated, (S39). 
Industrial concerns, removal to rural areas desIrable, (839). 
more Intensive study of each industry recommended, (839). 
Obstacles in way of expansion, (839). 
Poultry breeding, encouragement advocated, 46,525. 

AGRICULTURAL LABOUR: 
Attraction to areas where there is a shortage, good remuneration a.

a means, (839). 
Occupation and development of areas not at present under cultiva

tion, (839). 
ANnI:AL HUSBANDRY: 

Fodder: 
Absence of mineral constituents in, bad effect of, (839). 
Insufficiency of, and means for increasing supply, (839). 

Improvement of breeds, breeds must be kept pure, (839). 
Interest of landowners, education as a means to, (839). 
Mixture of br"eds, objections to, (839). 
Overstocking of pastures, cause of carrying contagion, (839). 
Sheep breeding by Zamindars, encouragement advocated, 46,525. 

()APITALISTS : 
Inducing of non-agriculturists to take up agriculture, objections to, 

(84()'1). 
Means of inducing, to take to agriculture, (840-1). • 

()O-oPERATION : 
Achievement of object to considerable extent, (840). 
Associations, formation in every district advocated, (836). 
Benefit of, 46,516. 
Better Farming societies, value of, and extension desirable, (835), 

(836), 46,508-9, 46,534-6. 
CommIssion shops, value of, 46,512-5. 
Credit Sot:ieties, more money required, (840). 
some Defects, but no serious criticism of movement, 46,511. 
Government S'hould grant money for advancement of, (840). 
Legislation not advocated to compel minority to jom for the 

common good, (840). 
Members, WIthdrawn from, no difficulty, 46,518-9. 
Non-official agencies should give more attention to, (840). 
Official interferen~l not excessive, Gujrat, 46,546. 
Societies doing weil, (840). 

CRops: 
Cotton, rotation with wheat, proposal, (838). 
Damage by wild animals, free licences should be issued, (838). 
Improvements, (838). 
Introduction of new, through Agricultural Department, (838). 
Protection of, existing method insufficient and inefficient, (838). 
,Seed, distribution must be widely developed, (838). 
Wheat, rotation with cotton proposal, (838). 

CuLTIVATION: 
Bullocks, proposed joint use of, 46,525. 
Cost of, and receipts from, (836), 46,510-11, 46,521, 46,537-8. 
Improvements, 46,526-9. 
Intensive, encouragement advocated~ 46,525. 
Mixture of crops, recommendation, (838). 
Rotation of crops, recommendation, (838). 
Tillage, means of improvement in, (838). 

DEMONSTRATION AND PROPAGANDA:· 
Agricultural Associations, formation in· every district advocated, 

(836). 
Demonstrators: 

Control and supervision by Co-operative Department proposed, 
(836" 46,523. 

Increase in number advocated, (836). 
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FAZl All. Khan Bahadur Chaudhari-contd. 
DEMONSTRATION AND PROPAGANDA-contd. 

Expert advice will be adopted if suggestions are beneficial, (838). 
Farms: 

Effectiveness increased if run on sound basis, (835). 
in Gujrat, 46,531-3, 46,535. . 

Propaganda fairly satisfactory but should be extended, 46,505. 
Success of, instances, (836). 

DISTRIOT BOAlIDS: 

District .Engineers: . 
in Gujrat, satisfa.ftory, 46,557. 
Service under Minister of Local Self-Government would be 

approved if District Board approved appointments and had 
power of dismissal, 46,522. 

Presidents, official or non-official, question whether any difference in 
state of roads, 46,550-2. 

Want of funds the chief obstacle to improvement of roads and 
bigger grants for roads advocated, 46,547-9, 46,556. 

EDUOATION: 

Adult: 
Night schools, sham only, not many cases of, 46,507. 
Popularisation of, in rural tracts, (835). . 
Remuneration of teachers accordlllg to literacy certificates 

issued to students, proposal, (835), 46,506. • 
Agricultural: 

Curriculum should contain more practical tr,aining in agricul
ture, (835). 

in High schools: 
Advocated, (840). 
Gujrat, Zamindar High School, 46 540-2. 

Incentives to study, graduates should ·be given preference in 
Government Departments, (835). 

Instruction should be in vernacular, (835). 
in Mlddle schools: 

Advocated, ·(840). 
not Satisfactory, at present, 46,520. 

Need for extension of teaching facilities, (835). 
in Primary schools, advocated, (840). 
Proposals, (840). 
Students: 

After careers of, (835). 
Source of, (835). 

Teachers, insufficient, (835). 
no Effect on agricultural effi.ci~ncy, (840). 
Nature study, usefulness of, (835). 
Primary, compulsory: 

Education of the people increasing in al"eas with, (840). 
small Proportion of boys in fourth class, explanation of, (840). 

Rural: 
Administration and financing, proposals, (835). 
Free compulsory education should be introduced, (835). 

School farms, useful, (835). 
School plots, usefulness of, (835). 

FERTILISERS : 
Adulteration of, means of prevention, (837). 
Artificial manure factories at impol"tant places of the District, pro

posed, (837). 
Cow-dung, use of, as fuel, proposed provision of fuel free of charge, 

(837). 
Natural, scope for increased use of, (83i). 
Popularisation of new and improved, methods of, (837). 
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FAZL ALI, Khan Bahadur Chaudhari....,-(:ontd. 
FINANOE: 

Tacoolli advances: . 
Instalments, should be repayable in small amount.-l, (836). 
Issue through ~operative societies or Department advocated, 

(836). 
Low rate of interest, advocated, (836). 
Supervision over use of loan desirable, (836). 

FORBSTS, deterioration of, has led to soil erosion, (839). 
fuDGES of trees round border line of lands, would serve as protection 

and fuel, (837), (839). 

HOLDINGS: 
Consolidation: 

in Gujarat, 46,543-4. 
Obstacles in way of, (837). 
Propaganda advocated rather than compulsion, 46,545. 

Legisla.tion to deal with minors, etc., necessary, (837). 

IKPLEMBNTS : 
Adoption of modern, means of hastening, (838), 46,525. 
Introduction of modern, essential (838). 
Manufacturers of, assistanoe by Agricultural Department, (838). 

IBJUGATION : 
Canal, distribution of water supply at low and high levels not even, 

meters should be fixed to regulate supply, (837). 
Obstacles preventing extension, Gujrat District, (837). 
Tanks, provision of, should be considered in parts of Gu.irat district, 

(837). 
Wells, desirable in some parts of Gujrat district, (837). 

LANDOWNERS, factors discouraging, from carrying out improvements, 
ignorance, and following of old traditions, (841). 

MAI!.K1!lTING : 
AdtllaB acting as commission agents and also purchasing on own 

behalf, not approved, 46,514~. 
Communications and transport facilities, need for improvement, 

(836), (839-40). 
Distribution of produoe, unsatisfactory system, (840). 
Information as to market conditions should be supplied to culti

vator, (840). 
Means to improve qua.lity of produoe, (840). 

MIDDLE-CLASS YOUTHS, agriculture can be made attractive to, if'made 
paying (835). 

RE8EAl1CH, increase of scientific staff of Government of India, desirable, 
(836). 

STATISTIOS : 
Ascertainment of land under cultivation, checking of greater per

centage of khasras b;V superior officers advocated, (841). 
Estimated yield of agricultural produce, method of, proposal, (841). 
Land tenuxe, suggestion for improvement of, (841). 

VETBlI.INARY: 
Assistants : 

Control and supervision by C(H)perative Department proposed, 
(836). . 

Increase in number advocated, (836). 
Contagious diseases, legislation for notification of, not considered 

necessary, (838). ' 
sh~uld be. under Director of Agriculture, (838). 
Dispensaries : 

not really under District Board, (838). 
Needs in process of being met by Government, (838). 
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FAZl All, Khan Bahadur Chaudhari-contd. 
VETERINARY-Contd. 

Dispensaries-contd. 
Touring, result of work not heard of, (838). 
full Use not made of, there should be two Assistants in each 

IWspital, (838). 
Inoculation: 

no Fee chlU'ged and should not be charged, (839). 
Popularity increasing, (839). 

Research, further facilities for, desirable, (839). 
Service not properly provided for, (836). 

WELPARE OP RURAL POPULATION: 
Economic survey by Government. advocated, (841). 
Health conditions, means of inducing improvement of, in spare 

time, (839). 
Improvement of, suggestion, (841). 
Sanitation and health of the village, proposals for improving, (841). 
Village libraries advocated, (841). 

Fertilisers: 
ADULTERATION: 

Le~islation advocated after inve~tigation into practicability, Milne 
(175). 41,873-4. 

Sale under standards . laid down by Central Government proposed, 
.Lunder (751). 

Scientific experts should be appointed to supervise and examine 
fertilisers, Faal Ali (837). 

Sellers should give certificate of purity, FuzZ Ali (837). 
ARTIJ'ICIAL : 

Demand for, anticipated with introduction of improved cane, Battye 
(548) j Arnall (557). . 

Factories for, at important places of the District, proposed, Fad 
Ali (837). . 

Increased use of, scope for, Lander (750). 
Preparation in India, facilities oa.d.vocated, Shi'll De'll Singh (386). 
Supply of, through co-operative sOCleties, possibilities of, Arnall 

(561-2). 
Use of, in India has not assumed importance as in other countries, 

Arnall (557). 
'BONES: 

local Crushing should be arranged for, Chopra (419). 
Retention in Province desirable, Lander (750). 

Castor and other cakes, investigation needed, Mil11e (175). 

COTTON STALKS: 
Conversion into manure, method adopted, Oole (429), 43,834-6. 
Value of, as manure, Cole (492). 

CoWDUNG: 
no Surplus purchasable in villages, Uiial Singh 42,921-2. 
Use of, as fuel: 

Decrease, Strickland 42,360. 
in Kangra, in spite of good supplies of fuel wood, Townsend 

45,181-2. 
Means of preventing: 

Demonstration, propaganda and education, Brayne (67); 
Batty~ (548) j Naraindra Nath (575); Lander (751); 
Wilson (811); Mohammad A/zal Hussain (863); MaYlls 
45316. 

Chuiah, improvement of, Mohammad A./zaZ H'ussain (863). 
no special EffortB known of, Ma·yes 45 l814-5. 
ExperIment by co-operative societie.q 1D Gurdaspur and 

Hoshiapur of planting trees for fuel, Darling (585). 
Free supply of fuel, FazZ Ali (837). 
Free supply of firewood' by charge of small cess on land, 

question of possibility, MaYIlI 45,817-9. 
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Fertilisers-eontll. 
COWDllNo-eontll. 

Use of, 8.11 fuel-eontd. 
Means of preventing-con til. 

Fuel supply in villages should be improved, ChQpra (416); 
Mohammad A/zal Hussain (863). . 

Government prohibition of use as fuel on properties of 
which it is lessee or owner, Brayne (67). , 

Import of cheap ooal and extension of wheeted traffic, 
Wilson (811). 

Irrigated forest plantations, steps taken re, Sangster (9), 
40,257-60. 

Plantations in village common land, encouragement by free 
water in irrigated tracts and assistance of ,Forest De
partment, Chopra (416). 

Planting of hedges round estate boundaries to serve as 
fencing and produce wood for fuel, Shiv Dev8ingh (386). 

Production of substitute, Battye (548-9). , 
Propaganda (as in Gurgaon), Strickland (293-4). 
Provision of cheap fuel, Sir Mehdi Shah (741); Lander (751). 
Remission of land revenue for land, affDrested in low hills 

and plains, St1ickla'lld (293), (296), 42,215-7, 42,221-2. 
Supply of cheap fuel by planting of IDDre trees on waste 

lands along banks of canals and elsewhere, Milne (175-6). 
Tree planting proposals, Brayne (67); Cole (492); Darling 

(585); Brownlie (713); Wilson (811) ; Mohammad A/za! 
Huuain (863). , 

Village plantations managed by Forest Department Dn c0-
operative basis, Strickland 42,218-9. " 

Waste "stalks," compression' into cakes for fuel, may 
become possible, Battye (549), 44,419, 44,463-4. ' 

would be preferred even if large supplies of fuel wood available, 
Townsend 45,182. • 

Prevention of, of paramount importanoe in connection with 
efforts at improvement of agrioulture, Brallne (57), (59), (65), 
(67). 

Reasons for, Battye (548). , 
Use as fuel or as manure, further investigation as to advantages 

required, Milne (176), 41,667-70. 
Waste from, less than generally supposed, Milne (176), 41,581, 

41,668, 41,891. ' 
Value of, coming to be realised by cultivator, Uiial Singh 42,918-20. 

Division into four classes, Arnall (557). , 
Farmyard manure, advantages of, owing to deficiency of organic matter 

in the Punjab soils, Lander (750). ' 
for Fruit-growing, Hardat Singh 42,590-5. 

GREEN ltlAl'o-uRING: 
Beneficial effect, Milne (172), (175), 41,891. 
Encouragement of, Milne (190), 41,598-9. 
Field demonstrations advocated, Chopra (416). 
Problem owing to increase of white a.nt attack as result of, and 

need for investigation, Mohammad A/zal Hussain (862-3). 
Propaganda needed, Chopra (417). 
Water rate, reduction for, Wilsdon 43,442. 

Policy should be continued, Chopra (416-7). 
Increased supply of, importance of, Darling 44,793. 
Lyallpur experiments, Arnall (558-97); Lander (751). 
Mohua cake, scope for llPplication of, Sialkot District, Shiv Dev Singh 

(386), 43,118-20.· ,. , 

NATURAL ltlA!'iiURE: 
Advice needed on method of preservation and storage ,Wilson (811). 
Better use of, necessary, Lander (750-1). ' 
Conservation in pits of cat~le dung, village Bweepings, etc., advo-

cated hy Department, Milne (174). ' .', .,' 
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furtilisers-contd. 
NATURAL MANUR»-contd .. 

Increase, -means of, Shiv Dev Singh' (386). . . 
Increased use, scope for, Battye (548); FazZ Ali (837). 
Preservation in Plts, Brayne (67), 40,687-90; Mtlne 41,821-2; UjjaZ 

Singh 42,923-4. 
Sheep and goat manure the best, Sir Mehdi Shah (741). 
Waste of, Wilson (811). 

NITRATES: 
Investigation needed' Mil1le (175). 
Results of trials, Miine 41,576} 41,796-8. 
Sales of, in different distncts, in 1925 and 1926, Milne (175), 

41,577-8. . 
NITROGEN': 

Fixation, Arnall (562-4). 
Natural fixation from the air, Lander (751), 46,008-14, 46,210-12. 

Nitrogenous, Indian soil very responsive to, Arnall (557). 
Oil cakes and oil seeds, question of export should be investigated, 

Mohamm.ad A/zal H'U8sain (863). 
Organic manure necessary, Cole (492). 
Phosphates, nitrates, sulp-hate of ammonia, etc., further effects of, in

vestigation needed, Milne (175); Lander (751), 46,015; Wilson (811). 
Phosphates and potash, trials with, not very encouraging, Milne (175), 

41,575. 
Phosphatic, little benefit from, Arnall (557). 
Popularjsation of new and improved, proposed means, Milne (175), 1085; 

Shi'll De'll Singh (386); Cole (492); Lander (751); Wilson (811); Fad 
Ali (837). 

PotasSIC, not considered important in India, AnlUll (557). 
lower Railway rates advocated, Mohammad A/zal H'U8sain (862). 
Steamship rates, concessions advocated, Mohammad A/zal Hussain (862). 

SULPHATE OF AMMONIA: 
.Possibilities of manufacturing, in the Punjab as manure for sugar

cane, Arnall (555-64); Battye 44,458-62, 44,481-98. 
Preparation of, from anhydrous ammonia, possibilities, Battye (548), 

44,416-8. 
Superphosphates, question of sending student to England to study 

making of, Milne 42,007-9A. 

Finance: 
Bank on lines of American Federal Bank, need for, Hardat Singh 

42,561-5. 
through Co-operative movement, see under Co-operation. . 
Credit, see 'Unde,' Agricultural Indebtedness. 
Department, see under Admimstration. 
LAND MORTGAGE BANKS: 

Advocated for long term loans, Lal Chand (108); Shi'll De'll Singh 
(385)1 43,037, 43,102-3; Darling (583); SampuTa1l Singh (796). 

ExtenslOn of system, proposal, Gh'Ulam Hasan Khan (392), (396), 
43,132. 

Financing of, Strickland (297). 
lrinancing of, !l.nd difficulty, and proposal for. advancing tacca'lli 

grant to, and for i!'6ue of debentures, with Government guarantee, 
Ghulam Husan Khwn (393), 43,134-7, 43.224-6. 

proposed Functions, etc., Ghulam Hasan Khan (394). 
Working of, Strickland 42,238-44; Ghulam Ha.san Khan 43,189-97. 

LONG-TERM CREDIT: 
greater Facilities advocated, Guls71f1.n Ra,j (653). 
Instalments, recommendation re period, Wilson (807) 46 485-6. 

Short ~erm credits preferred to long, Wil.,on (807). " 
. Tacca'll' loans: 

und!!!' Agricultu!ists L?ans .Act should be abandoned in villages 
wlth ('Q-operatn-e credlt SOCletv of more than two years' standing 
,')trid,lan,l (29]).' , 
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FinancI-Conta. 
Tacca"i loans--oontd • 

. Competition with ·co-operative societies undesirable, King 43,678-9. 
Delay in granting, Sh,'II Dev Singh 43,038. 

Six months to get, for well, statement considered exaggerated, 
Kil/g 43,725. . 

for Development schemes, should be free of interest, Brayne (66), 
40626. . 

no Difficulty experienced in obtaining, Townsend 45,146. 
no Difficulty in getting money from Government for; known of, 

King 43,714. 
Effect on Oo-operation movement, Strickland 42,183, 42,309. 
Executive officers, administration by, unpopular, SamP'Uran Singh 

(796), 46,252. 
Failure of, and reasons, Wilson (807-8). 
Extension and development of system, proposals for,. Brayne (64), 

40,822-3. 
Improvement of system, proposals for, Wilson (807-8). 
Instalments, should be repayable in amall amounts, FazZ Ali (836). 
Investigation to be carried out, Townsend (666), 45,146. 
Issue through Co-operative movement: 

Adv?C&ted, Strickland (291); Shi'll De" Singh (385), 43,238-9; 
Kmg 43,678-9, 43J 754 j Ghulam Hasan Khan (393); Sampuran 
Singh (796), 46,24~2; Wilson (80S); Fazl Ali (836). 

Proposal, Brayne (73); Ghulam Hasan Khan (396), 43,249-53. 
Question to be considered, Townsend 45,155. 

Issue through village panchayats, credit societies or district boards, 
or through sowcars and bankers of recognised position, proposal, 
Gulshan Rai (653). 

for Land improvements, not as IXJPular as desirable, King 43,676-7. 
Leakage, no chance of; King 43,718-9. 
not very Popular, Shi'll De'll .Sing t385), 43,038. 
Rate of interest·: 

Cost to borrower sometimes in excess of, Strickland (292), 42,138. 
Low, advocated, Fazl· Ali (836). • 
Nominal, advocated, Sir Mehdi Shah (740), (741). 
should be Varied accordmg to financial capacity of district, 

Braytl6 (64-5), 40,624-5. 
Repayment, long term should be allowed for, Sir Mehdi Shah (740). 
Rules shauid be made more favourable, Sir Mehdi Shah (740), 

45,910-2. 
Supervision over use of loans needed, Wilson (807),.46,333 j FazZ Ali 
@~. • 

System, Kin" 43,715-24. 
Defects of, GhuZam Hasan Khan (393), 43,138-40. 

becoming Unnecessary wherever co-operative society exists u·nless 
money· advanced to persons whom society would not deal with, 
Strickland 42,183, 42,309. . 

full Use not made of, owing to corruption of petty civil officers, 
Samp'II/ran Singh. (796). . • 

for Well.boring, rroposal, Wi~on (808), 46,464-5. 
Wells, sinking 0 n{'w, would be encouraged by, Shi" De'll Singh 

43,092. 
for Wella, tprm of, King 43,703-6. 
Whole of money not received by zamindars, SiT Mehdi Shah 45,922. 
Whole time officer for, issue through co-operative societies preferred, 

King 43,754. .. . 
Working of, in Gurgaon district,Brayne 40,669-76. 

Fodder, Jlee under Animal Husbandry. 
Food, especially ·milk, enforcement of by-l"ws by local authorities advocated, 

Strickland (298-9). 
Forests: 

bpORBSTATION : 
Banks of canals and on -holdings, prop06al for provision of. cheap 

fuel, Lander (751). 
lxii 
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Forest~ontd. 
UFORBSUTIoN-contd. 

Land Preservation .Act, opposition to, and amendment, Kina 
43,746-8. ., 

by Natural means, by closure to grazmg and fires, desirable, Mayes 
45,409. 

Opening for sch~mes in Jhelum, Wilson (817) . 
. Proposals, Brayne (72, 72-3). 
of Ravine heads, work ,-e, Mayes 45,323. 
in the Umballa Siwaliks, and failure of, lIIayes 45,408. 

Area under control of Department, Mayes (683). 
Area per head compared . with European countries, Mayes (683), 45,361-8, 

45,399. 
Area not open to grazing or grass cutting, Mayes 45,400. 
Area silted up as result of forE>St destruction, measures re, Mayes (684), 

45,390-3. . 
no Cactus in, Mayes 45,43l. 
Canal Colonies, formation of plantations in, Mayes 45,364-9. 
Changam-anga fuel reserve, King 43,794; Barron 43,794; Mayes 45,401-8, 

45,433-4. 
Dehra Dun, effect on, if and when forestry a provincial and a. trans

ferred subject, Mayes 45,435-6. 

DBHRA DUN RESEARCH INSTITU'fB: . 
Educational arrangements, Ma.yes 45,372-81; 45,384-5. 
Research branch, Mayes 45,382-5. 

DEPARTMENT: 

Attaching of young officers to Agricultural Department for short 
periods never considered, Mayes 45,322. 

Co-opcration between Irrigation Department and, satisfactory, 
Sangster 40,133. 

Relations with Agricultural Department, Milne 41,662; Mayes 
45,32l. 

Deterioration from browsing in Dera, Wilson (817). 
Distribution of King 43,800-1. 
Distribution 0/, and inadequacy of area in the plains, Mayes (683), 

45,300-2, 45,308. 
English oaks, Mayes, 45,416-9. 
Firewood a.nd fodder, means for increasing supply of, Wilson (817). 
Firing of, by villagers, Mayes (684), 45,394-5. 

FOREST PRODUCE: 

special Arrangements made for, in cert.ain colonies, King 43,775. 
Supply, position "e, King 43,804-5 . 

. FuEL: 
Changamanga. reserve, King 43,794; Barron 43,794; Mayes 45,401-8, 

45,433-4. 
Formation of large reserves beneficial to towns rather than to 

villages, Strickland (296). 
Irrigated pla.nta.tions, system of, Sangster (10). 
Provision of more irrigated plantations for, question of, and policy 

not agreed with, King 43,767-79. 
in Rural areas, growing of. by local population necessary and 

encouragement by remission of land revenue advocated, Strick
land (296). 

Supply in the plains, policy, King 43,795-8. 
Grass, freer facilities, for cutting advocated, Wilson (815), (817). 

GRAZING: Mayes 45,398. 
Facilities granted to fullest possible exwnt compatible with proper 

preservation of forest a'reas, Townsend (667); Wilson (816). 
Value of rights, Mayel! (683), 45.342. . 

Grazing and browsing, position Te, in Jhelum and Ders, Wi/,oon (816-7).' 
Grazing and grass-cutting fees where rights not admitted, Mayes (683), 

411843-5. 
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Forests-eoflttl. 
GUARDs: 

Behaviour' of, some trouble caused by, but improvement in, since 
better supervision, Mayes 45,34(H)1. 

Pay of, Mayes 45,350. 
Gum, non-production, Maye. 45,420. 
Hedges of trees round border line of lands, would serve as' protection 

and fuel, Fazl Ali (837), (839). 
Hill, positlOn re, and importance of conservation, Mayes (684). 
in Indian States, and erosion in, Mayu 45,331-8. 
IBJUGATBD PLANTATIONS: 

Cbangamanga, return on, Mayes, 45,334. 
Desirable, Mayfl', 45,303-7. . 
MellBures taken re, Sangster (9), (10), 40,257-60. 
POilition of, question, Mayes 45,411-8. • 
Requirements, Maye. 45,411. 
Return from, SClI1I4ster (9); Mayes 45,334-41, 45,410. 
present Schemes for, Mwye. (673), 45,309-13. 

under Military authorities, small area only, Mayel, 45,397. 
no Myrabolams, Mayes 45,425. . 
Numeries for apples, peaN, ete., but not for walnuts, Mwyes 45,351).60. 
Planting of trees, care must be taken not to damage crops, Lander (752). 
Popular control, experiment in Kangra and abandonment of, Maye. 

45,404-7. 
Potatoes, interculture of, permission never asked for, Mayea 45,356-7. 
Railway sleepers, production Maye. 45,429-31-
Rakh., clSSEoification of, in Jhelum, Wilsofl (817). 
Reclamation by drainage of ravines or fioodea channels, proposal re, and 

remission of land revenue advocated, Strickland (296), 42,251-3. 
Relation of forestry to Agriculture (Punjab Memorandum), (683-4). 
Rights to firewood and timber, Mayes (683). 
Ru1es.l __ tightening np of, may be necessary in some respeCts, Mayes 

45,1IIJO. 
Sha71l.ilat. lands, improvement of, desirable ... but co-operative societies 

preferable to Government as agency for, Aing 43,806-10. 
little Shifting cultivation now, Mayes 45,32lMl0.' 
Terracing tried in some districts but without SUOceaB, Mwyes 45,352-4. 
SOIL EROSION: BraYM (72-8) j FazZ At: (839). 

Problems of, and steps taken re, Mayes (684), 45,324-6, 45,387. 
Protection of forest growth outside areaa under Departmen~ 

desirable, Maye. 45,3~. . 
Jt&.afforestation, embankment and planting, proposal re, Strickland 

(296). 
and proposed Remedy, StriIJkland (296). 

Tramway at Changamanga ,but not in the hills, Mayes 45,433-4. 
Trees capable of Withstanding salt, experiments with, Mayes 45,370-1. 
Trees not caating injurious shadow on crops if grown on edges of fields, 

Mayes 45,42~8. . 
Trees, effect on crops in neighbourhood, BroW'lllie 45,868-9. 
Gtilisation Circle, King 43,802-8. 
Village, SU0ce6S doubted, Mayes 45,414-5. 
Wood supply for village industries, King 43,799. 

FORSTER, Colonel D. C. H., M.B., D.P.H.,I.M.S., Director of Public 
Health, (510-19), 43,987-44,262. 

AGRICULTURAL DEPARTMENT, rat destruction work, 44,223. 
ANIKAL HUSBANDRY: , 

Cow buffaloes, increa.se in number, 44,149-50. 
Ghi: 

Artificial: 
Devoid of necessary vitamins, 44,083-4. 
Imported vegetable ghi, prosecutions for selling a.s pure 

Indian ghi, 44,08~9. 
Propaganda carried on against, 44,085. 

Milk supply in rural areas, 44,259-62. 
Milk and ghi, deterioration of supply and t:ffect on health of people, 

44,070-S2, 44,24~8, 44,147-8. 
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FORSTER, C~lonel D. C. H., M.B., D.P.H., I.M.S.-contd. 
DISTRIOT BOAllJ)s: 

Expenditure on Public Health, fixing of amount by Government, 
proposal (512), 43,996-7. 

Imposition of -extra rate by Government, proposal, (512-2), 44,103-4. 
Lyallpur, expenditure on public health with percentage to total 

income from 1921 to 1925-26, (512), 44,155-6. 
Public health administration, neglect and apathy, (511-2), 

43,995-4001, 44,155-61. 
Public health representation on, (511). 
special Rate for public health, proposal, 44,195-6. 

EDUOATION, hygiene instruction of teachers, (516),. 44,141. 

b.RIGATION : . 
not a Factor in connection with malaria, but rather beneficial 

except in cases of waterlogging, 44,056, 44,089-90. 
Increase of -population in irrigated, areas, 44,069. 
Subsoil water table, depth advocated from public health point of 

view, 44,174-8. -

JAILS, sentences of 96 years, 44,039-41, 44,206-11. 

LEGISI,oATIVE COUNCIL, interest in public health, 43,999-4000. 
PUBLIO HBALTH; 

Administration: 
in Rura.1 areas, financing of, (511-2), 44,110. 
Tahsil Boards or Committees, Bcheme for, (514-5), 44,181-2. 
Training in, for Indian Civil Service officers, proposal, (511), 

43,993-4
1 

44,107-9. . 
All-India Pub ic Health Act, advocated in 1919, but certain doubt 

as to feasibility, 44,002. 
Bacteriological examination, facilities, but need for extension, 

44,019. 
Mr. Brayne'li clean villages, improvement anticipated in public 

health if system maintained, 44,144-5. 
Budget provision, misleading nature of digures, and desirability of 

increased {,rovlsion, 44,189-94. 
Death-rate, Improvement only possible by improvement in rural 

sanitation, (510). 
Decentralisation, satisfactory, 44,095-6. 
Deficiency diseases, normal freedom of population from, 44,134. 
Department: 

Co-operation with Co-operative and Education Departments, 
44,142-3. 

Oo-operation of Education Depa.rtment with, in connection with 
instruction of children, and for adult instruction, 44,037, 
44,043-4. 

Executive functions, 44,222. 
Director of, direct aocess to Minister and to Governor, advocated, 

(510-1), 43,989-92. 
Diseases: 

Cholera, 44,054-5. 
Hookworm, extent of, 44,047-53. 
Malaria: 

Connection of borrow pits along railway line with, question 
of, 44;230-1. 

ConnectIon with sterility, 44,212-4. 
Endemic, correlation between rice cultivation and, 44,138-9. 
Extermination, possibility question l 44;135-7. 
Inadequacy of rural hospital organIsatIOn for dealing with, 

(519). 
Irrigation not a factor but rather beneficial except in cases 

of waterloggi.ng, 44,056, 44,089-90. 
Quinine: 

Distribution method, (519). 
Price, reduction desirable, 44,028. 
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FORSTER. Colonel D. C. H •• M.B .• D.P.H •• I.M.S.--contd. 
PUBLIO HBALTH-contd. 

Disease~ontd. 
Malaria-contd. 

Quinine--eontd. 
Production should be in hands of Government of India. 

44,030-5, 44,091-4. 
Proohylactic, disapproved, 44,202-5. 
Supply inadequate, 44,036. 

Plague: 
Off-season measures, (516). 
Statistics Te, and impossibility of materially affecting death 

rate ,by rural hos,Pital organisation, (519). 
Relapsing fever, itineratmg medIcal officer preferable unless 

large hospitals established in the villages, (519). 
Repor',ing agency: 

Defects of present system and need for improvement, (515-6). 
Village schoolmasters as, proposal, (516), 44117-9. 

Dispe,!lsaries, travelling, should ·be under District M;;;iical Officer of 
Health (519). 

District Boards and, see District Boards above. 
petty Hos}Jitals in rural areas, objections to syatem and abandon

ment advocated, (518-9), 44,0Da-16, 44,183-7. 
Hygiene Institute, sanctIoned formerly ,but scheme in abeyance, 

44,018. 
Infantile mortality rate, 44,115-6. 
special Instruction in jails not considered necessary, 44,038-42. 
Laboratory facilities, need for, 44,018-20. 
Latrines desirable in villages above certain population, 44,215-20. 
Legislation: 

Consolidation: 
Government of India attitude, 44,197-9. 
Need for, and propo.sed lines of, (514), 44,002, 44,111-4. 

Principle of and ineffi&iency of system, (514), (515). 
Low standard of health in aistricts with waterlogging and blocking 

of drains, 44,133, 
ordinary Manure and night soil, question of effect on health, 

44,045..50, 44,146. 
Medical College, 44,020. 
Medioni Officer of Health and assistant for each district advocated, 

44,057-8, 44,063-5. 
Medical practitioners, subsidy system, and proposed change in, 

(517-9), 44,12()"3 44,162-73, 44,179-80, 44183-7 .. 
Ministry of Health, onus on, of deciding lor, or againat remedial 

action and of compelling local Sanitary Authority to take action, 
proposal, (515). 

Mortality: 
Caused by epidemics not by diet, 44,132. 
High rate of, 44,232-7. 

Organisation, (513-4). 
Patent medicines, no control of sale, except of drugs such as opium 

and cocaine, 44,128-9. 
Permanent preventive organisation for rural circles, non-carrying 

out of schemes, (512), 44,102. 
Quack doctors, no control J.>ossible, 44,125-7. 
Reorganisalion Bcheme, pOlntion re, 44,105-6. 
Rural Sanitary Board, functions and constitution, etc .• 44,097-101. 
Sanitary Inspectors: 

Employment of one, per district, advocated, (519), 44,058-63. 
Salary, 44,061. 
proposed 'l'raining, 44,060. 

Sanitation: 
Drainage conditions, satisfactory, 44,025-7. 
Drainage of soils (whole rural tract) of more importance than 

rural water supply, 44,022} 44,224. 
Rural, improvement in, reqUIred, (510). 
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FORSTER, Golonel D. C. H., M.B., D.P.H., I.M.S.-contd. 
PUBLIC HEALTB-contd. 

new Superior Service, no knowledge of, 44,067-8. 
Water supply: 

Canal water, means of dealing with, 44,023-4. 
in Rural districts, shortage in some parts, but not an urgent 

question on the whole, 44,022. 
Wheat-eating, question of resistance to disease, 44,227-8. 

STATISTIOS, vital, correlation of, by Mr. Jacob, would be advantageous, 
44,152-.'1. 

France, small holders, position of, DwrZing (612-3). 

Fruit-growing: 
Advisory work, Milne 41,842-3. 
Attitude of Agricultural Department, Hardat Singh. (334), 42,527. 
ENCOURAGEMENT: 

Advocated, Brayne (72); Uijal Singh. (376). 
Measures taken by Government for, Milne (210-1), 41,649, 41,656, 

41,843; Strickland (295). • 
Export trade to England, attempt to develop, Hwrdat Singh. 42,459-65. 
Fertilisers for, Hwrdat Singh. 42,590-5. 
Grape fruit, Hardat Singh. 42,480-1. 
Grapes, scope of, Hardat Singh. 42,469-71. 
Increasing interest in, Hardat Singh. 42,472. 
Inter-cultivation, and difficulty re, Hardat Singh. 42,497-8, 42,577-80. 
Literature, c!"itlCism of attitude of Department of Agriculture n, 

Hardat Singh. 35-7 (332),. 42)466-~. .. 
Manufacture of surp\us frUIt Into lams, Jellies, &c., market for, but. 

want of facilities and speciaIists for, Hardat SIngh. 42,455-7, 42,519-24, 
42 567. 

Marketing of fruit, Mil'/Wl 41,649-54; Hardat Singh. 42,453-4, 42,489. 
Obstacles j.n way of, Hardat Singh. (332), (334-5), 42,435-6, 42,450-1, 

42,453-5 j NaTiandm Nath. (576)., 
Particulars '1"8, and prospects, Hardat Singh. 42,433-595. 
Peaches, American, experiments with, Hardat Singh. 42,486-8. 
Plants, source of, Hardat Singh. 42,473-9. 
Plums, Hardat Singh. (332),42,437-49, 42,494-6, 42,506-9, 42,530-1, 42,543, 

42,551-8. 
Preservatio!.lz research advocated, Lander (747)l 45,987-9. 
Pros{lects, Milne (210-1), 41,649-57 j Wilson (810). 
Provision of stock, org8lnisation of nurseries for, Milne (211), 41,649. 
Quality of fruit grown, Hardat Singh. 42,458-9. 
Railway transport, rough handling, Hwrdat Singh. 42,490. 
Spraying, Hardat Singh. 42,502-3. 
good Water supply required, Muh.am.med Nawaz Khan 40,906-1. 
Watering and water supply, Hardat Singh. 42,43~1, 42,530-3. 

GHULAM HASAN KHAN, Hon. Secretary, Mianwali Central Co-operative 
Bank, (392.-7), 43,130-265. 

AGRIOULTUllAL INDEBTEDNESS: 
AlieDation of LMld Act: 

Enactment of legislation on lines of, in every province advo-
cated, (394). 

Practices for circumvention of, should be m8lde penal, (394). 
Results, 43,150-6. 
Zamindars not prevented from getting credit by, 43,241. 

Benami practice, working of, and amendment of law proposed, 
(394), 43,215-6. 

Causes, (393). 
Credit: 

Restriction or further control not advocated, (394). 
Sources of, (393). 

Execution of decrees for money, result of present system of law, 
43149. 

Insoivency Commission proposed for more backward districts, (394). 
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GHULAM HASAN KHAN-contd. 
'&GRIClJLTURAL INDBBTBDNEss-contd. 

proposed Measures for lightening burden of, (394), 43,i50-3, 
43,184-8. 

Moneylenders: 
should be Compelled to keep regular accounts, (394), 43,184-8. 
Land owning by, 43,232-8. 

Mortgages: . 
Non-terminable, should be prohibited, (394). 
20 years shonld be fixed as maximum period for, (394), 43,230-l. 

Repayment, reasons preventing, (393-4). 
Usurious Loans Act, repeal proposed, (394). 

Co-oPBBATION: 
Adult school societies, results, 43,219. 
Awards, facilitation of execution of proposal, (396). 
Banks, investment of funds of local bodies with, should. be made 

mandatory, (396). 
Better Farmmg society, Mianwali district, 43,218. 
Central Banks: 

Chairmen, Deputy Commissioners as, 43,257-63. 
Mianwali: 

Capital and deposits, 43,203-7, 43,214. 
Manager, pay and experience of, 43,254-6. 
Working of, 43,210-4. 

&lations with primary societies as regards loans, 43,210-3, 
43,264-5. 

C~perative Union, good work being done by, and increased Govern
ment support needed, 43,237. 

Credit Societies: 
Advantages of, as means of financing agricultural operations, 

(392-3). 
Good. done by, ·and ,popularity increasing, (396). 
Loans, lower rate of interest advoca.ted, (396). 

Dep-artment, District Boards IIhould co-opera.te with, more largely 
(396), 43,181-3. • 

Encouragement of: 
by Government, suggestions for, (396). 
by Non-official agencies, (396). 

Islahi Rasumat society, 43,218. 
Legislation should be introduced to compel minority to join for 

common good of all, (396). 
Official supervision not excessive, 43,238-9. 
Progress of movement in Mianwali district, 43,141-8. 
Provincial Bank, floating of· debentures by, 43,228-9. 
Results, (396-7). 
Societies for aggregation of fragmented holdings, beneficial work 

of, but picked staff needed for, (396). 
Societies, special representa.tion in the Councils advocatod, (396). 
Spread of movement across the Indus, 43,220-1. 
Stamp vending business should be given to, (396). 
Sub-Inspector staff, improvement of, need for, and proposal for 

(396), 43,169-80. ' 
Supply stores, not successful, (396-7). 

FINANCB: 
Land Mortgage Banks: 

Extension of system, pro,posal. (392), (396), 43,132. 
Financing of, a.nd difficulty, and proposal for advancing taccavi 

grants to, and for issue of debentures with Government guar
antee, (393), 43,134-7, 43,224-6. 

proposed Functions, etc., (394). 
W')l'king of, Mianwali district, 43,189-97. 

Taccavi loans: 
Defects of system, (393), 43,13S-40. 
Issue through Co-operative societies, proposal, (393), (396), 

43,249-63. 
Present system unsatisfactory, (393). 
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GHULAM HASAN KHAN-contd. 
HOLDINGS': 

Consolidation: 
by Government through Oo-operative Department, proposals 

(394-6), (395). 
Obstacles in way of, and means of overcoming, (395). 

Legislation on minority considered necessary, (395), 43,157. 
M.inimum area should be fixed by law at time of sub-division of 

holding, (394). 
Legislation re widows, etc., proposal, (395). 
Position in Mianwali district, 43,157~1. 

IJuuGATION : 
Nammal Canal, dependent on annual rainfall, proposal rll conver

sion into perennial canal, (395). 
first Right of water to man higher up rule of, 43,232-4. 
Sind Sagar canal, holding up of, by llombay and desirability of 

opening, (395), 43,235-6, 43,244-9. 
Tube wells, failure of two, in Mianwali district, 43,165-8. 

Ghi, lee under Dairying Industry under Animal Husbandry. 

GORDON, Major, R.E.: 44,880-45,000. 

GMIN ELEVATORS: 
Bins, question of size, 44,966-74. 
Chain of middlemen would shorten and help to stabilise the market, 

44,980-l. 
Detailed enquiry advocated, 44,911. 
Drying arrangements, extent to which necessary, 44,982-3. 
no Enthusiasm for, in export trade itself, possibility and reason, 

44,974-7. 
Grading proposals, and varying opinio"ns ,.e, 44,995-5006. 
Karachi Port Trust, attitude of, 44,92l. 
Lyallpur.. practically no increase in wheat production since start

ing 01, 44,944-7. 
One ton the smallest unit to be dealt with in scheme and small men 

would have to Ipool, 44,897-9. 
in Other countries, 44,909-10, 44,961-4, 44,984-7. 
Port elevJlotor should not precede u~ountry elevators, but should 

be ready at same time, 44,887-8. 
Railway rates, discrimination in, of the Punjab, would probably 

be necessary, 45,009. 
Storage, period allowed for, 44,900-10. 
Terminal elevators, scheme, 44,923-4. 
Wheat export, question of surplus available, 44,925-30, 44,978-9, 

45,007-8. 

GOVAN BROTHERS, Messrs., Ltd., Delhi: 
Evidence on behalf of, .see GoV'8.Il, R. E. Grant, (33-6), 40,268-513. 
Memorandum.on grain elevators 1n India, (24-33). 

GOVAN, R. E. Grant, of Govan Brothers Ltd., Delhi, and BUNTING, 
S. A., of Messrs. Duncan, Stratton and Company: (24-36), 40,268-40,513, 
(53.6). 

GRAIN, methods of storage and defects of, (24-5), (81), (83-4), 40,358.62. 
GRAIN ELEVATORS: 

Advantages of system, (25-6), (31), (84-5)1 40,398-9, 40,422. 
Co.operative societies for use of, would be useful 40,427-8. 
Oharge for using, compared with cost of handling by present methods, 

40,487-8. 
estimated Cost of system, 40,363.84, 40,400, 40,411-2, 40,420. 
Cultivators' position and value to! (25-6), (31), (35), 40,422. 
Designs suitable to Indian conditIOns in preparation, 40,492-4. 
Dishonest gl'oding. little danger of, 40,433-5. 
Drying of grains in, 40,438-9. 
Effect on marketing, 40.445. 
Elimination of manual labour, advantage of, (26). 
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GOVAN, R. E. Grant, and BUNTING, S. A.-contd. 
GRAIN ELBVATORs-contd. 

Exportable surplus, question of, and increase anticipated, 40,322-42, 
40,466-71, 40,471-82. . .. 

Grades, question of number to be provided for, 40,430-1. 
Increase of value of export wheat would result, (26), (35). 
Individual storage or pooling, question 0!t 40,288-97, 40,304-6,. 

40.311-9, 40,355, 40,413-8, 40,427-9, 40,459-o~. 
Investigation of question by expert committee advocated, (35-6)_ 
Jute ~ndustry and, (26), 40,354. 
Lyallpur, 40,489-91. 
Method of working, (25). 
Necessary conditions for proceeding, (26-8)1 4°1345-53,40,423. 
Other crops could be stored in 40,421 40,483-4. 
in Other countries, (28-9), (31j, 40,350-3, 40,386-7, 40,419, 40,447-50, 

(53-4). 
Port, ships' equipment, little change necessitated, 40,301-3. 
Railway Board Committee on, 40,298-9. 
llilceipt should be negotiable document, 40,446. 
Saving in transport and bagging charges from, 40,385. 
Scheme for, (28-33), (33-6), 40,268-513. 
Sliding scale of storage rates, proposal, 40,307-10. 
State ownership desirable, 40,424-0. 
Storage in, during rains, proposal for encouraging, 40,496-504. 
Terminal, capacity of present elevator, 40,395-7. 
Treating with carbon bisulphide for weevil, not worth while, 40,440. 

RAILWAYS, pilfering, 40,509-13. 
WHEAT: 

Purchase method and purchase direct from cultivator found 
impossible, 40,410, 40,451-8, 40,463-5. 

Quality for export, 40,441-2. 
Railway transport in bulk would be preferable to present system of 

bags, 40,390-4, 40,505-13. 
Standard, terms on which wheat bought, and impossibility .of 

obtaining pure wheat, 40,401-10. 

Grain, see 'Under Crops. . 

Gram, see wnder Crops. 

Grazing, see 'Under Animal Husbandry. 

GULSHAN RAI, Professor LALA, Sanatan Dharma College, Lahore: 
(652-656), 45,010-45,128. 

AGRIOULTURAL INDEBTEDNESS: 
Causes of, (654). 
Credit: 

Restriction or control, objection to, (655). 
Sources of, (654). 

Means for lightening burden of, (654). 
Repayment, reasons preventing, (654). 
Subsidiary occupations, provision needed, (654). 

ALIENATION OF LANDS AOT: 
Classification under, criticism, 45,035-7, 45,070-3, 45,086-7, 45,089-90'_ 
Failure to achieve objects, (654-5), 45,094, 45,097-8 45,117-8. 
O'bstacle to attracting capital to agriculture, (~-4), 46,029-32, 

45,043-85, 45,103. 
Origin of, 45,022-6. 
Population of notified tribes} 45,027-8. 
Restrictions under, comparIson. with resLrictions under customary 

law, 45,015-21, 45,088. 
Results of, (654-5), 45,038-52, 45,091-4, 45.114-5. 
Working of, (654), 45,104-11. 

CAPITALISTS, impossibility of taking up ind'lstries, 45,009-100. 
Co-OPERATIVE CREDIT SOOIETIES, extension of op/wat.ions advocated, (653)_ 
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GULSHAN, ,RAI, Professor LALA-contd. 
EDUOATION: 

Agricultural: 
Attendance in schools, no~ as numerous a.s one would wiE<h, 

reasons, (653). 
Demonstration and experimental farms must be attached to 

every institution and be thrown open to visits of neighbouring 
cultivators, (653). . 

Facilities, need for extension of, (652). 
Graded scheme for, from village primary schools leading up to 

University course, proposal, (656). 
Incentive to study, (653). . 
Lyallpur College, teachers' training claas, facilities insu1licient, 

(652). . 
Matriculation standard should be made more practical, (656). 
in Middle schools, advooated, (656), 45,095-6. . 
Modifications in classes to make them more practical suggested, 

(653). 
Proposals, (656), 45,095-6. 
Students: 

After careers of, (653). 
Restrictions against admission of present-day educated 

classes1 removal desirable, (653). 
Source ot, (653). 

Teachers: 
Agricultural classes not sufficiently educated for, (652-3). 
Supply not sufficient, (652). . 

Middle schools, standard in agriculture should be raised, (656). 
Nature study, too long a time spent on, (653). 
Primary: 

Agriculture, study of, should be compulsory, (656), 45,095-6. 
Compulsory, still in initial stage, (656). 
small Proportion of boys in fourth class, reasons for,. (656). 

School farms, too small, (653). . 
School plots, too small, (653). 

FtNANOB: 
Long-term credit, greater facilities advocated, (653). 
Taccalli, issue througli village panchayats, credit societies or district 

boards, or through sowcars and bankers of recognised position, 
proposal, (653). . 

HOLDINGS: 
Consolidation, obstacles in way of, (655). 
Fragmentation: 

below Economic size, prohibition by legislation proposed, (655), 
45,033, 45,078. 

Means for reducing loss, (655). 
IRRIGATION, need for in certain districts, (655). 
MIDDLB OLASS lIOIIN, taking up of agriculture by, Land Alienation 

Act an obstacle to, (653). 
Gurgaon District: 

Development scheme and prog.ress made, BraY?ls (58-61) (63-4), 40,529-50, 
40,590-605, 40,611-8, 40,622-3, 40,630-7, 40,666-9, 40,687-90, 40,693-722, 
40,782-98, 40,811, 40,816-20, (101-2). 

Improvement in, but fear of deterioration after departure of Mr. Brayne 
Lal Ohand 40,917-22. ' 

Particulars re, and progress, Brayne (74), 40,577-88 40601-6 40638-64 
40,691-2. • ' , " , 

Salt works closed down, and large Government subaidy would be needed 
for working of, Brayns 40,853-4. . 

. HARDAT SINGH, S.: (332.335),42,433-.595. 
AGRICULTURAl'. DEPARTMENT: 

Experts superficial nature of knowledge of, (334). 
HortICulture, separate dep~rt~ent of, need for, (332). 

AGRJCur.TURAI. LABOUR, unconsClentlouS, 42,435-6. 
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HARDAT SINGH, S.-eontd. 
CuLTIVATION, return of Rs.5,000 from 5 acres, possibility of, 42,525. 
FINA.'fclI, Bank on lines of American Federal Bank, need for, 42,561-5. 
FODDER CHOPS, growing of, 42,536-9, 42,549. 
FBuu' GBOWING : 

Attitude of Agricultural Depa.rtoment, (334), 42,527. 
Export. trade to En~land, attempt to develop, 42,459~5. 
Fertilisers for growmg, 42,59()..5. 
Grape fruit, 42,480-l. 
Grapes, scope for, 42,469-71. 
Increasing mterest in, 42 472. 
Inter-cultivation, and difficulty re, 42,497-8, 42,577-80. 
Literature, critIcism of attitude of Department of Agriculture, 

(332), 42,466-8. 
Manufacture of surplus fruit into jams, jellies, etc., market for, 

but want of facilities and specialist.s for, 42,455·7; 42,5'19-24, 
42,567. 

Marketing and want of reliable commission agents in cities, 
42,453-4, 42,489. . 

Obstacles in way of, (332), (334-5), 42,435-6, 42,450-1, 42,453-5. 
Particulars re, and prospects, 42,433-595. 
Peaehes, American, experiments with, 42,486-8. 
PlanUi, source of, 42,473-9. 
Plums, (332), 42,437-49, 42,494-6, 42,506-9, 42,530-1, 42,543, 

42,551-8. 
Quality of fruit grown, 42 458-9. 
Railway transport, rough handling, 42,490. 
Remission of water charges durin~ period of immaturity of fruit 

Dnd charge only once a year, desIred, 42,442-9, 42,55~0. 
Spraying, 42,502-3. 
Watering and water supply, 42,439-41, 42,530-3. 

MIDDLB CLA8~ YOUTHS, means of attracting, to agriculture, (332-4), 
42,616-7. 

VBGBTABLB GROWING, 42,510-5. 

Holdings: 
CONSOLIDATION: 

Bombay Bill, criticism of, Strickland 42,404-7. 
by Collec:tor on written applicatIOn of owners of majority of culti

vated !and in village, proposal, Brayne (65), 40,665, 40,834-6. 
CompulsIon: 

Advocated, Muhammed Nawaz Khan (103), 40,902-5. 
not Advocated under any circumstances at present, Townsend 

45,171, 45,268-70. 
on l\Iinority: 

Advocated, Strickland 42,420-3; Ghulam Hasan Khaft (395), 
43,157. 

would be Approved, Uiial Singh 32,894. 
Consent of majority essential, Darli'1).g 44,764. 
Question of public opinion, Ujjal Singh 42,892-5. 

Possibility of, in certain districts, Strickland 42,144-6; Darlin(l 
44,763. 

through Co-operative Department: 
Advocated, Uiia! Singh (374). 
Beneficial work of, but picked staff needed for, Ghu!am Husan 

Khan (396). 
Opening for, Wilson (818). . 
no Societies organised as yet in Punjab, but would be bseful 

Sampwran Singh (796), (798). • 
Work done, Strickland (299), 42,388-93, 42,398-403; Shi'll De'/) 

Singh (386); Townsend (666-7), 45,171. . 
by Exchange, facilities advocated, Uiial Singh (374). 

by Government, proposal, Ghulam Hasan Khan (394-5). 
Gujrat, Fad Ali 46,543-4. 
Importance of, Darlino 44,760; Lander (749). 
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Holdings-contd. 
OoNSOLrDATION--contd. 

Importance, extent of, Townsend 45,213-4. 
Legislation oonsidered the only means to effect, on large scale, 

Darling (585). 
Measures proposed for encouragement of, Strickland (299). 
Obstacles in way of, Muhammed Nawaz Khan (103); Strickland 

(293), 42,213-4; Shi'll De'll Singh (386); Ghulam Hasan Khan (395); 
7'ownsend, 45,171 i Gulshan Rat (655); Sampumn Singh (796); 
Wilson (809)' Faz, Ali (837). 

Propaganda advocated rather than compulsion, FazZ Ali 46,545. 
Propaganda needed for( in the Chakwal plateau, Wilson (809). 
Success of Lal Chand 108); Wilson (809). 
System adopted in Punjab should be copied all over India, Lal 

Chand (l08). 
. Value of, in improving agricultural efficiency Milne 41,544A-5. 

Economic size of,' should be determined and amendment of Land Aliena-. 
tibn Act advocated, Lal ChlMLd 40,942. 

FRAGMENTATION: 
below Economic size, prohibition by legislation proposed, Gulshan 

Rai (655), 45,033, 45,078; Darling 44,729. 
Means for reducing loss, Gulshan Rai (655). 

None possible at present, Shi'll De'll Singh (386). 
Minimum area should be fixed by law at time of sub-division of hold-

ing, Ghulam Hasan Khan (394). 
Scientific rotation prevented by, Darling (585). 
Sub-division inevitable under Mohamedan Law, Wilson (809), 46,378. 
Sub-division of holdings already reduced to certain acreage, sugges-

tion for prevention, Sampumn Singh (796). 
Sub-divisions beyond 10 or 12 acres, stopping of, by legislation, 

advocated, Ujjal Singh (374), 42,892, 42,999-300l. 
LEGISLATION TO DEAL WITH MINORS, WIDOWS, ETO.: 

Desirable, Muhammed Nawaz Khan (103); Strickland (293); Shi'll 
De'll Singh (386); Ghulam Hasan Singh (395); Sampuran Singh 
(796) j Fazl A Ii (837). 

not Needed, Wilson (809). 
Position in Mianwali district, Ghulam Hasan Khan 43,157-61. 
SMALL: 

Advantage of, up to certain limit Ujjal Singh (374). 
Conditions in Italy and France, Darling (604-613), 44,712-3, 44,821. 
Difficulties in Clu,es of, Dar..ling (585). 
in Kangra district problem of, Townsend 45,180. 
Possibility of smali holders living on holdings, question of, Darling 

(604-13), 44,821-9. 

Hookworm, see under Diseases under Public Health. 

Horse breeding, see under Animal Husbandry. 
Hydro-electric schemes, see under Water power. 

'mplements: 
growing Demand for, Brownlie 45,876-7. 
DISTRIBUTION, Milne (196). 

through Co-operative Department, B1'ownlie 45,879, 45,881. 
Advocated, Wilson (812). 

Sale by Deputy Directors of Agriculture, Brownlie 45,878, 45,880. 
Firms need to be in touch with agricultural conditions and needs of 

farmers, and steps being taken in connection with, Milne (195-6), 
41,604A-5. 

Guarantees to competing firms of purchase of certain number of imple
ments passed as efficient, proposal, Brayn6 (68). 

IMPROVElllBNT 011': 
Co-operation between agriculturist. and engineer necessary for, 

Brownlie (714), 45,664. 
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Implements--clmta. 
IHPROVBHBNT oP--COntd. 

Needed and desirability of employment of trained assistants in 
Engineering Section, Brownlie (708-709), 45,525-9 . 

Work should be carried on by Central Government, Brownlie (714), 
4fj 625-8. 

Wor£; done by Department re, Milne (191-5), 41,600-4. 

INTRODUOTION OP NEW AND IHPROVBD: 
Essential, Fad Ali (838). 
no Faciilties for repairing, when out of order, and prices rather 

high, Sir Mehdi Shah (741). . 
Means for hastening, Brayne (68); Shiv Dev Singh (387);' Brownlie 

(714); Wilson (812); Fazl Ali (838). . 
Mechanical crop estimator, proposal, Brownlie (714), 45,629-30, 

45,728-32, 45,750-l. 
Zammdars should be persuaded to adopt, FazZ Ali 46,525. 

Investigationl design and experiment should be carried out under one 
centra.! authority, Brownlie (712) 45,674. 

Labour saving, required to a limited extent only, Darling (585), 44,68lH1, 
44.7.57-62. 

Lending of improved implements to fal'\lIlS for trying, Mime (161). 
Machinery, lower railway rates desirable, W:i180n (806); Mohammad A/zm 

Hussain (862). 

MANUPAOTURB IN INDIA: Milne (194). 
Department must have workshop for, Shiv Dev Singh (387). 
Distribution method, Brownlie 45,878-8l. 
Import duty on raw material in connection with, Brownlie 45,776-7. 
Steel must be imported, Brownlie 45,549-54. 

Manufactured locally and abroad, comparison of cost, Brownlie (712), 
45,548-9, 4.5,752-.5. 

MANUPACTURBRS OP: Fazl Ali (838). 
Difficulties of, Shiv Dev Singh (387). 

Manufacturers' lack of enterprise, BraY'1le (68). 
Payment by instalment system, proposal, Milne (195). 

PLOUGHS: 
Iron, use of, in G'urgaon district, Bray:n,e 40,640-52, 40,657, 40,699-

700. 
Modifications in Western implements have not rendered them 

efficient, and need for investigation, Brownlie (714), 45,669. 
Raja, experience of, Muhammed Nawaz KhClln 40,898. 
Work required and question of time to be taken, Brownlie 

45,828-32. . 
lower Railway rates advocated, Mohammad A/zal Hussain (862). 
Reapers, difficulty of little banks put up in irrigated areas, Milne 

41,603-4. 

REPAIR: 
Factories should be established for, Sir Mehdi Shah 45,92l. 
Facilities for, essential, Cole (492). 
Instruction of village smi ths, proposals for, Strickland (294), 

42,265-8; Cole (492) 43,927-9; Wilson (812). 
Rewards for efficient implements, proposal, J3rayne (68). 
Spare parts, keeping of, l1y village societies, proposed, Cole (492). 

STANDARDISATION: 
Ad"antage to be derived but impossibility at present, and proposals 

re, Brownlie (714), 45,665-7, 45,719-20, 45,733-8, 45,74l. 
Number of types required, question of, Brownlie 45,739-42, 45,822-6. 

Stea!llship rates. concessions advocated, Mohammad A/zal Hussain (862). 
Use of electrically-driven implements, question of, Battye (549). 

Improvements, reaeons for non-carrying out of, by landowners, Brayne (76); 
Muhammad Nawaz Khan 40,885; Shiv D61I Singh (388); Naraindra Nath 
(576); Brownlie (715); Sampuran Singh (799); Wi/.son (819); FazZ Aji 
(841). 
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Indian Centr.,1 Cotton Committee: 
Approval of work and organisation, T-rought 46 562-4. 
Financing of entomological work on pink bollwo~m by, Mohammad A./zul 

Hussain 46,68.5-8, 46,732. 
Success of, reasons for, Milne 41,463. 
Valuable work done by, Townsend (665). 

Indian Cotton Committee, reccmmendation rewatering mixing, etc., no 
benefit from in Gogra district, Sir M ehdi Shah 45,93&-8. 

International Institute of Agriculture in Rome: 
ilnCl:eased subscription from India, Strickland (290), 42,127. 
PERMANENT INDIAN DELEGATB: 

Assistant advocated l Darling (591). 
probable Cost, Dar/t·f!.g 44,624-5, 44,878. 

-Office for, advocated, Darling 44,877. 
Qualifications required, Darling (591), 44,622-3. 
RecoIDJIlendation, Strickland (289-90), 42,125; Darling (590-1), 

(591-2), 44,622-6, 44,800-5. 
-Objects and work of, and value, DarUng (589-90), 44,630. 
Staff, inadequacy of salaries to obtain good men, and proposed increased 

contribution from India, Darli-ng (592), 44,870-6. 

Irrigation: 
;All-India Irrigation Board, opinion rll proposal, Whitll 43,417. 
Areas unirrigated and irrigated under various crops, 1916-17,A.rnall 

(559). 
Beas river, danger of flooding from, Townsend 45,242. 
Canal Colonies, adoption of cultivation by non-agriculturists but 

appointment of special Agricultural -Assistants for work among, might 
be useful if carefully selected, Tou'nsend 45,215-22. 

CANALS: 
AllotmenT. of Crown waste lands on, policy re, Nwraindlra NatA 

44,580-4. 
Areas: 

Undeveloped lands in, Sangste1' (3). 
Wheat acreage, tendency to decrease and cotton acreage to 

increase, Sangster 40,172-3. 
Areas irrigated by existing canalsJ statistics, Sangster (6). 
Areas to be irrigated by projected. canals and extensions, statistics, 

Sangster (7). 
Banks: 

Grazing leases, Sangster (9), 40,232, 40,261-4. 
Metalling of, and opening to public traffic advocated, Sampuron 

Singh (796), 46,274-5. 
Planting of trees on, propo~al, Lander (7!51). . 
Plantation produce on, dIfficulty of dlsposmg of, Sangsier 

40/.137-40. 
Rank grass 011 : 

Eradicated as far as possible, Sangster 40,233-6. 
Research being carried out at Dehra Dun, Mayes 45,421-4. 

Bikaner, lining, cost, Smith 43,589. 
Capacity of, Sangst~., 40,225-6: . . 
Closures and runmllg supphes, AdVIsory' CommIttees for Sub-

Divisional Officers. would be useful, MilM (170). 
Colonisation, system, Sangster (9-10), 40,265-6. 
Cost per acre, Sangster 40,160-3. 
Damage failure of department to rectify, Oolll (488). 
" Delta;" on, from 1917-18 to 1924-25, Sangster (4). 
Distribution of water: -

Allotment of water, system, Ohopra 43,571-~. 
Complaints by Colonel Cole~ reply to, Sm1t11 43,472-3. 
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I".igation-contd. 
OANALs-contd. 

Distribution of wate~ontd. 
on Co..operative system, offered but not accepted by people, 

Sang.ter 40,152-9. 
Economy needed, Cho'[1l"a (414). 
Extra water for tail portion, advocated, UjjaZ Smgh (374), 

42,89&'7. 
Full supply factors, recommendation, Cho'[1l"a (415). 
Lmprovement needed to make supply more regular, Shi'll De'll 

b'.ingh (386). 
lrregullll1"ity of, and defects in, CoZe (488). 
Kiari system, SangstllT 40,169-71. 
Outlet of definite full capacity, question of, CoZe 43,878-81. 
Outlets: 

Cultivators should have power to open or close, Cole 
(487). 

Improvement proposed, Uiial Singh (374). 
Remodelling of, from head downwards advocated, UiiaZ 

Singh 43,019. 
Standing wave, advantages of, Milne (170). 
Tail·duster the best form of, Cho'[1l"a (416). 

Panchayat system, Smith 43,333-5. 
Right to farmer to definite capacity outlet, question of 

desirability aud POS31bility, Smitll 43,478-91;'.43,495-6, 
43,5CO-hliHute 4.'3,484, 43.493: Cho'[1l"a 43.487-9. 

Supply at low and high levels net even, meters should be 
fixed to regulate supply, Fazl . .<lli (':!:i7). 

System, Sangater (3-4), 40,194-209, 40,220-2; Cole (488). 
System and approval of, Smith (407). 
System and defects of, Chopra (414-6). . 
System, and few complaints hewrd, Milne (170). 
at Tails of minors, inadequacy of supply, Ujial Singh (374). 
Unsatisfactory, corruption among officials encouraged, Sa"",." 

p'Uran Singh (797). 
Economic use of water by cultivators, Sangster (5), 40,169. 
Excessive use of water, percentage, White 43,327; Smith 

43,327-9. 
Falls, utilisation of, for power PUll"poses, construction of canals 

with view to, advocated, Battye' 44,506-8, 44,515-9. 
Formation of alkali, precautions against, Sangster 40,250-4. 
Full-supply factor at outlet-head, Lower Chenab Canal, Cho'[1l"G 

(414-5), (422). 
Gurgaon district, Brayne 40,740-70. 
Haveli project, Chopra (412); Smith 43,337, 43,520. 
Inundation canals, Wilson (810), 46,451-4. 
Intensity, question of increasing, and difficulties in way of, Sang

ster (5), 4O,227-3l. 
IrrigatioD of land above level of command by means of electrical 

power pumping, possibilities, Battye 44,433. 
Jhang, Muzaffargarh and Multan tracts, extension advocated, and 

difficulty owing to assignment to Bombay of winter supphes of 
Indus, Smith (406). 

Kasllr Branch: 
Lower, average montqly supplies in 1916-17, 1917-18 and 

1915-19, Chopra (432, 437-8). . 
Unirrigated tract on either side, hydro-,electric pumping 

scheme proposed, Chopra (412). 
Khanl and rabi duties per cusec of mean discharge at canal head 

from 1917-18 to 1924-25, Sangster (4). . 
Leases, opinion re, Smith 43,333. 
Leases on oo-operative basis: 

Bihar system, Chopra (422-5). 
Management by panchayats, scheme, Chopra (428-9), 43,296. 
Scheme for, Chopra (415), (422-9), 43,330-2. 
Western and Eastern Jumna Canals, Chopra (424-5). 
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Irrigatlon-co~td. 
OANALS_Md. 

Lift irrigation from, scope for development, BrownJie (712). 
45,555-7. 

Loss by absorption: 
Extent, Wilsdon (410). 
Lining: . 

Difficulties in connection with, Smith 43,283. 
Experiments, Ohopra (412-3), (415). 
Effectll, Wilsdon 43,28l. 
when in Flow, possibility of, Brownlie (713), 45,620-2. 
Investigation of problem, work Te, Wilsdon 43,281. 
Position re, Sangster (5), (8). 
Scope for, Wilsdon 43,282, 43,283; White 43,283. 
Work r6, Milne (170). 

possible Methods of prevention, Smith (407); Chopra (415-6). 
Losses by evaporation and absorption, Sangster (4-5), 40,210; 

Chopra (415-6). . 
LOII'er Bari Doab Canal: 

Complaint re short supply from, Cole (488). 
Question of explanation, Smith 43,346-51; ChofYl",a 43,348. 

Divisional tail, inadequacy of water supply, Ujjal Sl1I,gh (374), 
42,896-7. 

Main Line Bikaner Canal, lining of, Ohopra (415). 
Mianwali and Muzaffargarh, extension advocated, and difficulty 

owing to assignment to Bombay of winter supplies of Indus, 
Smith, {406). 

Minors and distributaries, limitation of length advocated, 
Ujjal Smgh (374). 

Nammal Canal, dependant on annual rainfall, proposal re conver
sion into perennial canal, Ghulam Hasan Khan (395). 

Non-perennial: 
Districts where improvement in agriculture can be made by, 

Sir Mehdi Shall (741). 
cannot be made to Pay, Smith 43,527. 
Reason for, Smith 43,580-l. 

Officers, removal of magisterial powers from, and drawback or, 
Sangste1' 40,184-6. 

Patwaris, amalgamation with revenue patwaris: 
Experiment in Western Jumna Canal area, Sangster (11), 
former Proposal of, and objections to, SangsteT (10-11). 

People would be willing to pay for, Wilson 46,407. 
Perennial, extension of, question of instruction of cultivators in 

perennial Irrigation-agriculture, Townsend 45,223-33. 
Perennial channels, COli version into Kharif channels, policy of 

Department and; oppOtl!tion of people to, Chopra (413-4). 
Perennial and non-perennial, projects, Smith 43,514-35. 
Plantations, see Irrigated Plantations 'Under Forests. 
ProductiVE> and unproductive schemes, defects of classification, 

Smith 43,665-70; White 43,671, 43,672. 
Prohibition of, where water-level within 7 to 10 feet, may be 

necessary in future, Smith 43,583-5. 
Proport~on of area irrigated by, irrigated by lift, Smith 43,290. 
ProportIOn of water ~ut on surface that reaches subsou, Wilsdon 

43,552-3. 
large, Protective schemes, expenditure would go against revenue, 

Smdh, 43,663-4. . 
Replaoement by tube wells, difficulty of persuading individU&l 

CUltivators, White 43,285-8. 
Restriction resisted hy people, Chopra (413). 
Return on capital outlay, Wilsdon 43,443-8. 
Revenue: 

no Earmarking of, for improvement of irrigation, Chopra 
43,602. 

might be increased if Jalalpur canal construcred, lVilson 
46,458-60. 
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Irrigation!....contd. 
CANAL8-COntd. 

Rohtak and Hissar tract, extension advocated, and obstacle of 
cost, Smith (406). 

Service, defects in, Cule .(488).. . . . 
Sind Sagar canal, holdmg up at. i:Iy Bombay and deslrabll1ty of 

opening, Ghuiam Ha3Uf1 Khan. (395), 43,235-6, 43,244-9. 
Sub-soil brought up by, reaching .suate of equilibrium at depth of 

about 10 or 12 feet,. Sang stIlT (8), 40,212-5. 
Supplementing of, by ordinary zammdari wells in some cases, 

White 43,289. 
Supply of water should. be stopped in districts where sub-soil water 

det.enorates soil, Sampuran Singh (797). 
Surface evaporation, plantations .along canals help to prevent, 

ClIOpra (415-6). 
Upper Bari Doab Canal: 

Analysis of crop requirements, Chopra (429-32), (435-6), 
43,554-60. 

CapaClty of main line insufficient and consequent adoption of 
rotational programme in kharif ~easOO1, Chopra (411-2). 

Enlargement of feeders, scheme for, but dropping of, Chopra 
(412). . ' 

Telegraphs should be opened to the public, Lal Chand (107); 
Sampuran Smgh (796). . 

Upper Chenab, pumping of seepage water into, Smith 43,586-8. 
Upper J.helum, deterioration of land awing to seepage from, 

Lander (750), 46,00:-1-7. 
Waste of water: 

by Evaporation, ;no methods employed to prevent, Smith (407). 
llethode of preventing, Sangste1' 40,169-70, 40,216-9. 

Wastage of water in pre-monsoon hot weather months and note on 
possibility of better utilisation of water, Chopra (415), (429-38). 

Water rate6: 
per Acre, Swng.te7· 40,164. 
Assestmlent : 

on "Acres and Decimal" system advocated, Ohopra (422). 
System gives no incentive to economy of water, (;itopra (415). 

Assessment and collection: 
by Civil ofhcers, experiment on the Western Jumna, King 

43,785-7. . 
Complaint against Patwaris in connection with, Oole (489). 

Reply to, White 43,355-65. . 
Divorcement from Irrigation Department to Revenue 

Department: 
Advocated, Cole (489), (490), 43,899. 
Madras system, question of feasibility, Smith 43,431-6. 
Proposal not approved..! White 43,354. . 

System, Smith 43,352-3; 11 hite 43,353. 
System in different parts of India, Ohopra 43,601. 

Fixing, proposed method, Oole (489). . 
Irregular charges and alteration of, without warning, complaint 

of, Oole (489.91). 
Kharo.ba, abolition advocated, Oole (490). 
Reduction of rate for fodder and green manure, Ohopra (416-7); 

Wilsdon 43,437-42. 
Remission of charges during period of immaturity of fruit and 

charge only once a year, desired, Hardat Singh 42,442-9, 
42,559-60. 

Remission if crop does not rIpen, White 43,321-3.' 
VolumetrIC method of charge: 

v. Acreage system, Sangster 40,119-24.. 
Advantages of, White 43,297, 43,326. 
Advocated and advantages to be derived, Oole (489-91), 

43,876-7. 
Allowance made for non-maturing crop, Smith 43476-7. 
Argument against adoption for all canals, Smith' 43,499. 
Attitude of Irrigation Department, Oole (489, 490-91), 

43.900-1. 
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Irrigation-contd. 
OANALs..:..contd. 

lVater rates--contd. 
Volumetric method of charg __ contd. 

Reply to Col. Cole's complaint White 43,366-7; Smith 
43,367. ' 

.no Benefit r~eived, Sir Mehdi Shah 45,968-8. 
by <;lo-operatIon, may become possible, Ohop'l'a 43 294-6. 
D~Irab~e, ~ampuran Singh (797). ' 
D~fficuities In way of, Strickland 42,147-8. 
DISadvantage to small cultivators unless controlled 

thoroughly by panchayat, Smith 43,456-7. . 
Extent of use at present, Sangster 40,118, 40,177' Smith 
.~,307-8; Ohopra 43,325. ' 

FIXIng ~f r~tes for, Smith 43,591-8. 
ImpractICabIlIty of, at present, except in case of large 

owners, Ohopra (415)' White 43,293, 43,324. 
Modu~e,. impossi~ili~y. of manipulating, Sangster 40,190-3. 
QuestIOn of adVIsabIlIty and experiments 'being made MiZne 

(170), 41,565-7. ' 
Rates charged, complaint '1'6, OoZe (490), 43 825. 
System, description of, Sangster 40,178-93. ' 
Technical ~ppliances,. satisfactory, White 43,305-6. 
UnpopularIty, questIon of reason, White 43 298' Smith 

43,299-804. ' , 
lVatercourses, length, Ohop1'a 43,598-9. 
lVestern Jumna, augmentation of supply, question of Smith 

43577-9. ' 
lVorking charge per acre ;rrigated, WiZsdon 43,439-40. 
Zilladars, recruitment from Agricllltural College and by promotion, 

Sangster 20,242-9. 
Canals and wells should be Complementary to each other, Sampuran 

Singh (797). 
CENTRAL BOARD 01' lB.RIGATION ENGlNlERS : 

proposed Functions of, White 43,449-51; Smith. 43,452-5. 
Government of India proposal, and approval of, Sangster (2), 

40,114-6. 
Central control, importance of, Sangster (1-2), 40,145-50, 40,2Ql). 
Conditions in Jhelum and services of engilleer would Le welcomed, 

Wilson (810), 46,413-6 •. 
Conditions, Sialkot district, Shiv Dell Singh 3l!,()6[)-:l, 43,090-l. 
Conservation of moisture in soils, recommendations by Agricultural 

Department for, Milne (170). 
Co-operative, legislation to compel minority to join advocated, Chopra 

(421). 
DEP.utTMENT : 

Complaints against, Oole (486-91). 
Complaints to: 

Agency for dealing with, Smith 43,338-45. 
Attention to, varies with officer!!). Sir M ehdi Shah 45,970. 
Non-attention to, Cole (487, 4~), 43,824, 43,827-30. . 

Co-operation with other Departments, ~(tll~I·~t';r 40,133-7, 40,151; 
Milne 41,546-50; White 43315. 

Overlapping with Revenue Department, and. revenue work should 
be in hands of one dep-artment, Sampuran Smgh (797). 

Surveyor's services requested and promised but never provided, Oole 
43,843-7. . 

Zilladars leaving certificate of Agricultural College requITed for 
di~ect ~pp?int~ent, Milne. (15?) .. ~2,098. . 

progreSSIve DeSSICatIOn of certaIn dlbtrlCts and causes, lV'Ilsdon (410). 
Etvo's torsion balance,· use of, Wilsdon 43,626-30. 
EXPERIMENTAL STATION: 

Advocated, Tow·nsend 45,209-12, 45,234. 
Former scheme for, Townsend 45,234-~. . 

Extension of bunds tube-wells and ordmary wells, proposals for, m 
Gurgnon district, Brayne (66), 40,759-6~, 40,7~3-6, 40,763-6. . ~ 

Extension delayed chiefly owing to finanCial strmgency, BroW1lZle (113). 
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Irrigation--i:ontd. , 
not a Factor in oonnection with malaria, but rather beneficial, except "in 

cases of water-logging, FO'rsteT 44,056, 44,089-90. 
from Hill Torrents, system and professional guidance needed, WiZ,08 

(810). 
Hissar, etc., tract, p06ition Te, and need for, Townsend 45,200-2,45,207-8. 
Hydrodynamic work, 'need for, Wilsdon 43,373. 
Hydraulic station, for.mer scheme, Milne 41,789-91. 
Hydro-electric scheme, question of value o~ Milne 41~980-2. 
Inorease of population in irrigated areas, J!"oTster 44,uOO. 
Indus Inundation Canals, problems of, successful working and importance 

of, Wilson (810). 
Irrigated area, and areas irrigated by various means, ATtla11 (559). 
Irrigated land, proportion of total cultivated area, Milne 41,850-1. 
for Jullundur and Hoshiarpur Districts, from Beas river, under con

sideration, Townsend 45,242-3. 
Khan/ channel taking Beas water, proposal, Wi/sdon (410) • 

. Distribution of water on, Cole (488). 
NBw SClIBHES: 

Nili Bar, question of desirability of restrictions in leases as to culti-
vation, SangsteT 40,138-44. . 

Opposition of Bombay Government to, Sangster (3), 40,174-6. 
New renemes and extensions, contemplated, Sang steT (2-3). 
Obstacles preventing extension, Fazl Ali (837). . 
Officer responsible to Government of India, would be useful to pro

vinces, White 43,378; Smith 32,279-80, 43,381. 
Perennial streams, Engineer should be put on to explore possibilitiee, 

Wilson (810). . 
Provision of, lD certain tracts, importance of, and proposals, Lal Cliand 

(108); Shi'll De'll Singh (386); (h.lshan Rai (655); SiT Mehdi Shah (741); 
TO'lD1l8end 45,213. 

RBsIWWH: 
Central and provincial departments advocated, Sangster 40,166-8. 
for further Development would .be approved, Smith 43,462-3. 
Field station for, scheme under consideration, Wilsdon (408). 
Laboratory: White, Wilsdon 43,375-6. 

Co-operation with United Provinces, question of, Willdo" 
43,419-21. 

Scientific Research Officer attached to, relationship t& Irrigation 
and Revenue Departments, Wilsdon 43,403-4, 43,409. 

Sub-stations~ scheme for, Wilsdol'lo 43,631-3. 
by Provinces, aavocated, Smith 43,381. 
Scientific Research Officer, appointment of, and work to· be carried 

out by, SatngsteT (8), 40,255-6. 
Water-requirements for crops; 

Establishment of station for, advocated, Chopra (411). 
Experiments in the past, and lack of practical results, Chopra 

(411). 
Water lifting devices, and sub-soil water, investigation needed, 

Brownlie (709). 
first Right of water to man higher up, rule of, Ghulam Hasal'lo Khan 

43,232-4. . 
Schemes for land improvement, officer of status of Superintending 

Engineer would be useful, Strickland 42,358-9. 
SUB-SOlL W ATBR : 

Slope of water table, Wilsdon 43,605-12. 
Utilisation of, should be encouraged, NaTaindtra Nath (575). 
Value of, if kept at certain depth, Smith 43,465-6. 
Water level falling in Jullundur and Hoshiarpur, Brownlie 45,607. 
Water table, depth advocated from public health point of view, 

ForsteT 44,174-8. 
Sukkur Barrage, full supply factor, recommendation, Chopra (415). 
Surface flow, proportion passing to waste in the sea, Chopra 43,603. 
TANX8: 

Provision of, desirable in. certain districts, SiT Mehdi Shah (741J; 
Fad Ali (837). 
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Irrigation-cQntd. 
'TANKs-contd. 

Uncont~olled, ~anagement by ~operative irrigation societies with 
technIcal B:SBlstance from engineer,. propos!!:.l, Strickland (293). 

as Transferred Instead of reserved subject, objections to, Sangster 
40,145-50. 

WATl!lII. LIFTiNG DEVICES: 
Improvement) large field for, and work re, Brownlie (713). 
StandardisatlOn not possible except as regards certain parts, 

Brownlie 45,668. 

Waterlogging, see wnder Soils. 

,W.&TEB REQUIREMENTS 01' VARIOUS CROPS: Ohopra (429-31, 434-6), 
43,554-60. 

Experiments, land set aside for, at Lyallpur, Wilsdon, 43,315-7. 
Extent of knowledge and investigations ,.e, Smith 43,309; White 

43,310, 43,313-5, 43,318-20. 
Research, importance of, and carrying out of, in provinces, neces

sary WiZsdon 43,410-3. 
Stations for investigation of. desirable, Chol,ra 43,312; Browf.Zie 

(709) ... 45,530, 45,744-9. 
Water supply, importance of increasing, Darling 44,793. 

WELLs: 
Advocated where sub-soil water sufficiently near the surface, Smith 

(407). 
Artesian, possibility of, in Jhelum, Wilson. (810). 
Boring of: 

by Cultivators, question of encouragement by Government, King 
43,750-3. 

Operations in Gurgaon district and proposals re abolition of 
overhead charges, regular pa.yments and supervision, Brayne 
40,666-8. 

Boring of )?resent wells desired in Jhelum district, and question 
of possibility, Wilson 46,308-12. 

Compara.tive costs, per acre irrigated, of irrigation from tube and 
ordinary, Brownlie 45,713-8. 

Conditions in' Jhelum, Willson. 46,445-9. 
Crops which should be grown, Brayne ;6&). 
Depletion of water table in certain districts owing to demand made 

by, on sub-soil water, Wilsdon (410). 
only Desirable in districts where canal irrigation impossible, 
Sang~ter 40,126-7. 

Desirable in some ·parts of Gujrat district, Fad AZi (837). 
Electrically driven pumps, possibilities for substitution of, for 

bullocks, Battys (549), 44,430-2. 
Encouragement to Department of Agriculture in investigating, 

advocated, Townsend (667). 
Enhanced assessment, none for about 20 years after sinking, 

practice, Wilson 46,404-6. 
Facilities needed for water lifting by means of improved lifts, Shiv 

De'IJ Singh (386). 
Group of, at Amritsar, worked from hydro-electric power station, 

and effect of, Ohopra (412-3), (414). 
Gurgaon district, Brayne 40-747-60, 40,767-70. 
Hydro-electric pumping: 

Rates for water comfared with canal rates, Ohopra (414). 
Replacement of can a irrigation b~', in certain circumstances, 

proposals and obstacles in way of, Ohopra (412-4). 
Sagar experiment, Ohopra (413). 
Schemes for, should be in hands of Department, Ohopra (413). 
Tracts in which, recommended, Ohopra (413). 

in Jnllundur and Hoshial'lpur Districts, fall in water level, Towmend 
(667), 45,237-41. 

Ordinary, work 1'8 insertion of tubes, Broumlie (713), 45,608-15. 
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INtDEX. 

Irrigation--i:ontd. 
WBLLIJ--eontd. 

Persian wheels, use of, in Gurgaon district, Brayne (68), 40,653-6, 
40,750-2, 40,767-70. 

Progress, Milne (167-70). 
should Replace canals in certain areas, Lal Ohand (108); Ohopra 

(412). 
Sinking of, taccalli advances for, proposal, Shill Dell Si1l{1h 43,092; 

Wi/lYon (808), 46,464-5. . 
Sinking of, in certain districts, by Government, and charge of rate, 

proposal, Lal Ohand 40,943-4. 
Tube: 

Amritsar experiment, water rate prohibitive, King 43,760. 
Area that can be irrigated by, Brownlie (712), 45,573-6. 
Battery of sixteen tubes, scheme under consideration for collec-

tion of data regarding flow of sub-soil water, etc., Milne 
41,560-4; Brownlie (71~), 45,56~9, 45,579-83, 45,589-94, 

. 45,778-81.. . . 
Boring of, control by Agricultural Department considered satis

factory, Mime 41,558-9. 
Central power station, advantages to be derived, Brownlie 

(712). 
Cost of, Brownlie 45,564-5. 
Economics of, need for study, Milne 41,554-7; Brownlie 

45,579-82. . 
Encouragement, means of, Saruindra NatA (575), 44,532. 
Experimental boring, Brownlie 45,616-9, 45,782. 
Failure of two, in Mianwali district, Gh'Ulam HaBan Khan 

43,165-8. 
Landowners can afford, providing subsoil water within certain 

distance of surface, Brownlie 45,570-2, 45,603-7. 
Rainfall taken into consideration in calculating number of days' 

pumping required, BrownLie 45,796. 
Rates which landowners are willing to pay; Broumlie 45,599-607. 
Scope for development, Brownlie (712). 
should be Started at same rates as canals, Sampuran Singh 

(797). 
Strainer, ideal not yet arrived at, difficulties of, and work being 

continued, Sangster 40,128-31. 
Work carried out by Agricultural Department and other 

agencies, partiCUlars re, Broumlie 45,558-63. 
Mr. WiIsdon should work at Lyallpur in closest co-operation with De

partment of Agriculture, not under Irrigation Department, Townsend 
(667), 45,159. 

Italy: 
Agricultural education, Darli1l{1 (599-600), 44,806-15. 
Agricultural research, Datrling (583), 44,818-9. 
CUTBDBB AMBULANTI: 

Particulars re, Darling (595-600), (60~), 44,639-42. 
QuestlOn of application of hystem to India, lJarling (603), 44,639, 

44,644, 44/661-6, 44,670-2. 
Emigration, lightening of rural debt by remittances from emigrants, 

Datrling (584) 44,715-6. 
Small holders, pOSition of, Datrling (604-12),' 44,712. 

J helurn and Dera districts:. 
Animal husbandry, conditions, Wilson (814-5). 
'Characteristics and conditions in, Wilson 46,304-12, 46,392-4. 
Wells, condition 'I'e, Wilson 46,334-7. 

Judicial Administration, see unde'l' Administration. 
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INDRx.. 

KING, C. M., Financial Commissioner, Punjab: (471-2), 43,673-43,817. 
AGRIOULtURAL INDEBTED~"ESS: 

Agricultural Tribes, members of, beoome indebted to each other 
instead of to moneylende"s, (471-2). 

Alienation of Land Act, 1900: 
Different treatment of agricultural and non-agricultural tribes, 

(471), 43,707-10, 43,726-8, 43,737-43, 43,759. 
Effects of, (471), 43,755-7. 
Origin of, 43,758. 

Credit, restriction, probable resentment by persons not belonging 
to agricultural tribes, (4;1), 43.6,!1!. 

Mortgages : 
Limitation of 20 years, question of extension to mortgages 

between zemindars and zeDlin.IRl'S, 43,749. 
Non-terminable, extension of principle beyond scope of Land 

Alienation Act llJt nl.!.!osS31'Y, (472). 
ANUIAL HUSBANDRY: 

Fodder crops, water rate concession and revenue remissions not 
advocated, 43,769r3, 43,765, 43,782-4. 

Pastures: 
Enclosure, possibility doubted, 43,788. 
Remission of revenue for t'nclo~url.! of, pasture land in many 

cases free Jf rt'vom:e and further cOllce."sioD not considered 
necessary, 43,764-6. 

BOABJ) 01' ECONOMIO INQumy, financing of, 32,682-7. 
FINANCE, Tacca'IJi loans: 

Competition with clH>perative societies undesirable, 43,678-9, 
43,754. 

no Difficulty in getting money from Government for, known of, 
43,714. 

Issue through co-operative societies desirable, 43,678-9. 
for Land improvements, not as popular as desirable, 43,676-7. 
Leakage, no chance of, 43,718-9. 
6 months to get, for well, statement considered exaggerated, 43,725. 
System, 43,715-24.' 
for Wells, term of, 43,703-6. 
Whole time officer for, issue through co-operative societies preferred, 

43,754. 
'FORBSTS: 

Afforestation, Land Preservation Act, opposition to, and amend-
ment, 43,746-8. 

Distribution of, 43,800-1. 
Forest produce supply, position re, 43,804-5. 
Fuel: 

Changamanga reserve, 43.794. 
Provision of more irrigated plantations for, question of; and 

policy not agreed with. 4.5,767-i9. 
Supply in the plains, policy, 43,795-8. 

Produce, special arrangementl! made for, in certain colonies, 43.775 
Shamilat lands, improvement of, desirable, but oo-operative societies 

preferable to Government all agency for, 43,806-10. 
Utilisa~ion Circle, 43.802-3. 
Wood supply for village industries, 43,799. 

IRRIGATION: 
Water rates, assessment and collection by civil officers, experiment 

on the Western JumnR, 43,785-7. 
Wells: 

Boring of. bv cultivators, question of encouragement by Govern
ment, 43,750-3. 

Tube, Amritsar experiment, water rate prohibitive, 43,760'. 
LAND REVENUE: 

Assessment, ballis of, and allowance for improvements, 43.731-6. 
Percentage of gross produce taken all, 43,695-702, 43,811-3. 
Settlement, period, 43,730. 
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INDEX. 

KING, C. M.-eontd. 
MIDDLB CLus MEN, farming by Hindu non-agriculturists in Muz&'" 

ffargarh district, 43,757. 
STATISTICS: 

Collection of certain, by Director of Land' Records, 43,71~-3. 
Estimates of yields: 

Collection, defects of system, and question should be taken up 
by officers of Agricultural Department, (472), 43,813. 

Extension and improvement of crop experiments advocated, 
43,691. 

System satisfactory generally, (472).' 

WBLJ'ARB OP RURAl. POPULATION, ECONOMIC SURVEYS: 
by Board of Economic Enquiry (Rural Section), and need for band 

of trainE'd investigators, (472), 43,688-90, 43,814-7. 
by Non-official agency' advocated, (472), 43,681-7, 43,688. 

Lac culture, le/l under Agricultural Industries. 

Lahore College, Bee under Veterinary. 

LAL CHAND, Rao Bahadur Chaudhri, Pr~sident, State Council, Bharatpur 
(106-109), 40,911-41,012. - , 

ADKINISTRATION : 
Civil Judiciary, recruitment of more zamindars and agriculturists 

desirable, 40,938. -
Meteorological Department, rllral papers should be supplied with. 

information, (107). 
Post Offices, extension into rural areas, Government should lay 

down policy of, (107). 
Railways: 

Inspectors for goods, recruitment from retired military officers 
and posting on all important stations advocated, (107). 

Schedule of rates for marketing seeds and fodder should be 
revised, (107). 

Recruitment of agricultural cla.sses into various departments, pro
posal, 49,964-71. 

Roads: . 
Bad condition of, (107). 
Legislation necessary to widen, (107). 
Village: 

Bad conditions, 40,924, (107). 
Transfer to District Boards advocated, 40,925-21. 

Telegraph offices, Canal, should be thrown open. to pu,blic, (107). 

AGJI·ICULTURAL DEPARTMENT: 
Recruitment of zamindars to large proportion of posts advocated, 

4.0,971. 
Staff, pay and prospects should be improved, (107). 

AGRICULTURAL INIlEBTEDNESS: 
Abadi litIgation, and District Boards should have power to improve 

village sites, 41,003-11. 
Arbitration societies: 

Closin~ down of, and regret at, 40,932-7. 
EstablIshment advocated, 41,009-11 

Causes, (lOS), 40,995, 41,002. 
Control of credit should be left to co-operative societies, (108). 
proposed Measures for lightening burden of debt, (108), 41,003-11 
Non-terminabl .. mortgages should be prohibited, (lOS). 
Redemption of Mortgages Act, extended application of, desired, 

(lOS), 40,939-41. 
Usurious Loans Act, wider enforcement of,. needed,' (108), 40,938. 

ANIMAL HUSBANDRY: 
.- Dhanni, breed, 40,998-9. 
Cattle Breeding Societies, and suggestion for starting of, (109). 
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LAL CHAND, Rao Bahadur Chaudhri-cont. 
CO-OPElLATION : 

Central Bank, Rohtak, successful working of,40 962-3. 
Department, intensive propaganda work advocated, .40,913. 
Ill:5pectots, recomm&ndation re pay, (109). . 
Leglslation to compel minority to join for the common good in 

Co-operative schemes, approved of, (109). 
Registrar, Assistant, recommendation rll pay, (109). 
Results, (109). 
Well trained staff should be given to department, (109). 

CoTTON, new varieties, Rohtak district, 40,954-5. 
DEMONSTB.ATION AND PROPAGANDA: 

Cinema, means of, (107). 
Farms, success of, (106). 
Field demonstrations, increase i.n number, suggestion, (107). 
Inducement to adopt expert advice, means of, (107). 
Intensive propagand~ work advocated, (107), 40,913. 

DISTRIOT BoAltD, Rohtak, attitude re additional cesses, 40,950. 
EDUOATION: 

Adult, in rural areas: 
Difficulties in way of popularising, 40,972. 
Folk schools of Denmark should be copied, (106). 
Night schools, success of, in Rohtak district, and proposal, 

(106), 40,973-6. 
Popularisation of, proposed means, (106). 

Agricultural: 
Attraction should be made greaterl (l06), 40,992-3. 
Value for Government servlOe of ooy with, should be raised, 

(106), 40,992-3. 
Agriculturists not sufficiently educated, (106). : 
Department, 75 per cent. Qf vacancies should be given to agricul

turists and zamindars, 40,967-8. 
Primary, compUlsory, introduction desirable and will be easier when 

holdings consolidated, 41,OOO-L 
Teachers in rural areas, should be drawn from agricultural classes, 

40,969-70. 
FINANOE: 

Long term credit, mortgage banks should be started, (108). 
Short term credit, Co-operative societies only remedy, (108). 

GUBGAON DISTRICT, improvement in, but fear of deterioration after 
departure of Mr. Brayne, 40,917-22 . 

. HOLDINGS: 
Consolidation: 

Success of, (108). 
System adopted in Punjab should be copied all over India, (108). 

Economic size of, should be determined and amendment of Land 
Alienation Act advocated, 40,942. . 

IRRIGATION: 
Better provision for, necessary in South-east Punjab, (108). 
Wells: 

should take place of Canal irrigation in certain districts, (lOB). 
Sinking of, In certain districts, by Government and charge of 

abiana, proposal, 40,943-4. 
LAND REvBN"OIII: 

Economic holdings should be free of taxation, with graded system 
for larger holdings, 40,995-7. 

Payment through co-operative societies, proposal, (109). 
MAlIoKETING : 

Cotton: 
Corruption) 40,946. 
Wetting or 40,957-9. 

Weights and Measures: . 
Fixing of, and use of others made unlawful, proposal, (109). 
Stamped, proposal, (109), 40,945-8. 
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LAL CHAND, Rao Bahadur Chaudri-contd. 
RBSEACH: 

All-India Research Committee, proposal, 40,978-89, 40,99l. 
Organisation to bring about better co-ordination between different 

provinces should be brought to assistance of, (106). 
Provincial, codification advocated, 49,990-l. 

RollTAX DISTRICT, roads, 40,951-2. 
SOILS, improvement of, should come only after good Ill.nd has received· 

irrigation, (109). 
SUGARCANE, Ooimbatore, Roht.ak district, 40,960-l. 
VETEH!INARY: 

Department: 
Recruitment of zamindars to large proportion of posts advo-

cated, 40,971. . . 
Re-organisation of staff, need for, (107), 40,994. 

Dispensaries : 
under Control of Local Board, suooess of system, (109). 
Expansion, need for, not being adequately met, (109). 
Transfer of control not advocated, (109). 

Services, overlapping, (107); 

Land Mortgage Banks, see Wnder Finance. 

Land Revenue: 
ASSESSMENT: 

Basis of, and allowance for improvements, King 43,731-6. 
Reduction, planting of trees and enclosure of pastures would be 

encouraged by, Shiv Dev Singh 43,106-9. 
Baram and chahi, Wilson 46466-7. . 
Oollectors, consolidation of hoidings by, proposal, Bmyne (65), 40,665, 

40,834-6. 
no real Connection with indebtedness, Darling 44,794-6. 
Co-operative societies for payment of, Darling 44,798-9. 
DEPAlIITMENT : 

Co-operation with Irrigation Department, White 43,315. 
Overlapping with Irrigation Department and revenue work should 

be in hands of one department, SarnlY1u'an Singh (797). 
Staff, agricultural qualifications given preference, Milne (157). 

DEPUTY COMMISSIONERS: 
Assistants, rapid transfers of, criticism, Brayne (60), 40,589. 
as Chairmen of Central Banks, Ghulam Hasan Khan 43,257-63. 
Monthly or quarterly conferences with Agricultural, Veterinary and 

Co-operative Departments proposal Wilson 46,374-5. 
Quarterly meetings with officers of Co-operative Department, pro

posal, Wilson (817). 
Position Ofl Brayne (60). 
Responsibihty for economic advancement of the people, Wilson 

46,344. 
Sympathetic attitude towards co-operative and agricultural matters 

advocated, Narail1ara Nath 44,558-9. . 
Economic holdings should be free of taxation, with graded system for 

larger holdings, Lal Ghand 40,995-7. 
Patwaris; amalgamation with canal patwaris: 

Experiment in Western Jumna Canal .area, San(}ster (11). 
former Proposal of, and objections to, Sangster (10-11). 

Payment through co-operative societies, proposal, Lal Chand (109). 
Percentage of gross produce taken as, King 43,695-702, 43,811-3. 
Remission for fodder crops and reserves, proposal, Brayne(66), (70-1). 
Settlement, period, Ki1lg 43,730. 

Land system, Batai system, Cole 43,870-5 
. Description o~ and desi)"ability of substituting cash rent system, Milne 

(189), 41,590-7, 41,828-30, 41,878-89. 

LANDER, Dr. P. E., Agricultural Chemist: .(747-773), 45,971-46,24l. 
Training and past appointments, 45,974-5. 
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LANDER, Dr. P. E.-cantil. 
AFFORE8TAil'ION : 

Banks of canals and on holdings, proposal for provisio,n of cheap 
fuel, (751). ' 

Care must be taken not to damage crops (752). 
AGRIOULTURAL INDEBTEDNESS, importance of :;iuction, (749). 
AG!:U0ULTUlIAL SBBVICE, Officers appointed under terms of Lee Commis

SIon, importance of facilities for study abroad, (750), 45,998. 
ANIliUL HUSBANDRY: 

better Feeding of cattle, need for, and means of inducing, (751), 
46,205. 

Fodder: 
Bhusa stacks, possibility of keeping, for two years, 46,020. 
Mineral constituents, investigation into absence of, being 

engaf;ed upon, (752). 
NutrItIon work, 46,059. . 
Salt deficiency, bad for cattle; 46,240-1-
Shortage ofO establishment 6f reserves, propooal recommended, 

(752), 46, 1~23. 
Silos, storage for three or four years, question of, 46,1~8. 

natural Grazing pastures, deficiency of, except in submontane areas, 
(751). 

Maintenance requirements of Indian cattle, comparison with 
American breeds, 46,228. ' 

Pastures, deficiency of, but not overstocked, (751). 
BANGALOlUll, Imperial Department of Animal Husbandry and Dairying, 

inadequacy of, (747), 46,066-7, 46,181-8. 
CANADA, Federal Department of Agriculture, function of, 46,090-1. 
DEMONSTRATION AND PROPAGANDA: 

Assistance of zamindars in applying improvements by c~erative 
method, suggestions, (748), 46,189. , 

Farms, need for fUI,ther demonstration and propaganda, (748). 
EDUOATION: 

Agricultural: 
Attendances at colleges good, (748). 
Colleges, student& after passing through, gravitate away from 

an active participation in agriculture, (748). 
Incentives to study, (748). 
in Middle schools, greater agricultural bias advocated, (749). 
in Primary schools, greater agricultural bias advocated, (749). 

Lyallpur Oollege: 
Admission: 

Criticism of definition of .. agriculturis1:6," 46,102-7, 
46,113-4. 

Raising of standard from matriculation to intermediate, 
and shortening of course advocated, 46,098-101, 46,153-5. 

Chemistry .instruction not considered excessive, 46,112. 
Students, impression of, of definite claim for Government 

appointment and drawback of, 46,150-2. 
Standard should be raised for those who will become Agricul

tural Officers and specialists, (749). 
Stimulation of increased demand for, suggestions, (748-9). 
Students: 

After Careers, (749). 
Source of, (748). 

Teachers 80urce of,(748). 
Technic;! knowledge, facilities for improving, (749). 
Vernacular instruction, wider diffusion of, suggestion, (749), 

46,190. 
for Work on own land, vernacular education preferable to 

degree, 46,148-9.' 
Higher, not ('onduclvl'I to manuRI labour on the land, (755). . 
Middle schools. stage at which ,first tendency tQ, leave the land\jl! 

produood, (755)0' ,: " , ' , , 
Nature study, appl'Oved, (749). 

] xxxvii 



LANDER, Dr. P. E.-contd 
EDuOATION--eontd. 

INDEX. 

Primary: .... . . d 
does not Carry pupil beyo.nd Interest In actlVltleB on the Ian , 

(755). '. l'f 
Literacy and leading more happy, contented and economIc I e 

on the soil should be object of, (748). 
Results of, withdrawal from the land (755). 
Rural, must follow and not pr;;de amelioration of the lot of 

agriculturists, (755), 46,034, 46,222-6. 
School Farms, not advocated, except possibly i"" some larger .schools, 

but contact with GoverIl!lllent DemonstratIon farms mIght. be 
established, (749), 46,191-2. 

Vernacular, greater concentration on, desirable, 46,224-6. 

FBRTILISERS : 
Adulteration, proposed means of preventing, (751), 46,206-9. 
Artificial, scope for, increased use of, (750). 
Bones, retention in Province desirable, (750). 
Cow-dung, means of preventing use as fuel, (751). 
Farmyard manure, advantages of, owing to organic matter deficiency 

in the Punjab soils, (750). 
Lyallpur experiments, (751). 
Natural Manure, better use of necessary, (750-1). ' 
Nitrogen, natural1ixation from the air, (751), 46,008-14, 46,210-12. 
Phosphates, etc., investigation into effect of, not sufficient, (751), 

46,015. 
Popuhirisation of new, demonstration the most effective way, (751). 

Ghi:, ' 
Import duty, proposal, (754), 46,052-4, 46,120-2. 
Legislation to discriminate between pure and II-dulterated ghi would 

be approved, 46,178. 
vegetable, ,manufacture in India proposal, but comparison with 

butter ghi, (752, 753), 46,024-7, 46,033, 46,053-4. 
HOLDINGS, importance of oonsolidation, (749). 
IBBIGATIOY, Canals: 

Planting of trees o.n banks of, proposal, (751). 
Upper Jhelum, deterioration of lands owmg to seepage from, (750), 

46,003-7. 
MARKBTING: 

" Commodity Association," formation of, suggested to oontrol prices 
and purity, (753). 

Information as to marketing conditio.ns abro.ad, Information Bureau 
recommended, (754). ' 

Oil, adulteratio.n, (753), (753-4). 
Oil seeds and products, conditions of, and proposals for improve-
me~t, (752-3), (753-4), 46,028-a3. , 

SpecIfications of. quality, purity, etc., should be laid down by 
Central Government, (753). 

MIDDLB-CLASS YOUTHS, means of attracting, to agriculture, (149). 
OIL SBEDS AND OIL INDUSTRY: 

Container question, 26,108-10. , 
Development of, as cottage industry, advisability doubted, 46,092. 
Extensive investigation of possibilities advocated, 46,116-8. 
Government should establish industries which would keep oilseed 

and oiloake in country, (752) 46,024, 46,094-7. 
Importation of mineral 01ls lor purposes of food adulteration, 

46,213-8. 
Possibilities, with improved marketing facilities, (752), ~53-4), 

46,028-33, 46,052-4, 46,119-32. 
Present position, 46,123-31. 
Retention of oilseeds in India and use of, for feeding of, cattle 

and manuring advocated, (750-1), 46,093. 46,202-4. 
Tariff policy, revision desirable, (754), 46,052-4, 46,120-2, 46,219-21. 
Utilisation of oil, possible lines of, 46,167-73. 

lxx:![viii 



INDEX. 

LANDER, Dr. P. E.-conta. 
RESEAROH': 

All-India. Central Board of Agriculture with committees for 
different crops, opinion T8 proposal, 46,133-5. 

Central 'appointmentA3, recommendation T8 pay and training, 
45,991-2. 

Central organisation of probleJllB concerning India as a whole 
rather than those of provincial nature advocated, (749), 45,979. 

Central and provincial organisation, scheme for, 46,135-47, 
46,100-60. 

Discontinuity, da.nger of, with removal of any particular officer 
and need for definite policy, 46,061>-75. 

Fruit and vegetable preservation, advocated, (747), 45,987-9. 
new Institutions, recommendation T8 situations of, 46,083. 
Nutrition: 

Close touch with Dr. Warth, 46,060-1. 
Danger of discontinuance of work, 46,071-3. 
Department, need for, in India, and proposals, (747), 45,981-6. 
Facilities not adequate, 46,064-5. 
Mineral contents of wheats grown on different types of land, 

46,111. . 
Bame methods desirable in different countries, 46,063. 
School of, scheme, 46,041>-51. 
U.S.A. facilities, 46,181-8. 

. 'Work being carried out at present, 47,059-65. 
Provincial Institutions, scheme for, 45,993-7. 
Pusa Institute, development; into post-graduate institution, would 

be approved, but students should' still go abroad, 46,084-9. 
Relationship of central and Provincial departmentA3, note on rela

~ionship of Federal and State Departments in America in com
parison !With, (747), (756-73), 45,972-3, 46,035-40. 

Soils, advocated, (747). ' 
Training, scheme, (749), 45,990-7. 
Universities, close collaboration with, desirable, 46,080-3. 
U.S.A. system, investigation of principles and application to India 

as far as possible advocated, (747)~ (749), 45,977-8, 46,135-42. 
Vegetable ghu, production, advocatea, (748). 

SOILS: 
Alkali: 

Investigation practically discontinued since Dr. Barnes' death, 
46,068-70. 

Reclaimed by application of heavy steam cultivation and irri
gation, (750). 

BaTa reclamation: 
i'>ifficulty and doubt as to commercial advisability, (750), 

45\000-2, 46,176. 
Sulpnate of hme, result, 46,176. 

Bureau, establishment of, under Central Government desirable, 
(750). 

Deficiency in organic matter, (750). 
Deterioration due to seepage along Upper Jhelum Canal, (750), 

46,003-7. 
Lana,. effect of, on soils, 46,236-9. 
Land gone out of cultivation, reclamation methods, (750). 
Nature of, 46,197-201. 
Survey: 

Desirability of, by districts~ but immensity of work, 46,076-7. 
by ProvinCes advocated, witn development into All-India prob

lem, 46,078-9. 
Waterlogged and kalZaT soils, reclamation, steps taken, (750), 

46,193-6. 
SUGAR ],lAKING industry, establishment of, under consideration of the 

Government, (752). 

SUGAROANB, Coimbatore, advantageous, 46,05&-8. 
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LANDER, Dr. P. E.-contd. 
TARIFFS: 

Import duty on manufactured articles such as ghi would assist 
cultivator, and proposals, (754), 46,052-4, 46,120-2. 

Import duties on raw material, effect on oil industry and proposal, 
(754), 46,219-2l. 

Landowners (Zamindars): 
Cattle breeding 'by, Branford 41,103-9. 
Capitalist attitude of, in Canal Colonies, Darling 44,704-5. 
would Cultivate own land with proper guidanCe and prospect of profit, 

SM" De'IJ Singh 43,082-4. 
Facilities to, for seeing work on demonstration farms advocated, Lo:nder 

(748), 46,189. 
Improvements by, see that title. 
INTEREST IN AGRICULTU1!.B: 

Dependence on point of view of Deputy Commissioner, Muhammed 
Nawaz Khan 40,885. 

Lack of, generally speaking, Darling 44,635-8. 
Increasing, Milne (154-5) 42,108-9. 
Interest taken in holdings, Sampumn Singh (799). 
Most, do not collect all cesses to which entitled, Muhammed Nawaz Khan 

40,89l. 
Recruitment of, to large proportion of posts under Agricultural and 

Veterinary Di.>partments, advocated, Lo.l Chand 40,97l. 
Rousing of, to sense of obligations, need for, and question of means, 

Darling (587), 44,635-8, 44,830-4. 
Sheep breeding by, encouragement advocatedhFazZ Ali 46,525. 
System in Western Punjab, connectIOn wit water position, Darling 

44,752-6. 
Ul'ban, interest in agriculture, Darling 4i,706, 

Legislative Council, interest in public health, Forster 43,999,4000. 

Lyallpur Agricultural College, see wnder Agricultural wnder Education. 

Maize, see under Crops. 

Malaria, see wnder Diseases under Public Health. 

Marketing: 
Adulteration iby middlemen, Sampuran Singh (797). 
Adtyas acting as commIssion agents and also purchasing on own be):talf, 

not approved, Fazl Ali 46,514-5. 
C'narges Milne (218). . 
Commodity Association, formation of, suggested to control prices and 

purity, Lander (753). 
Commission shops: 
Proposal, Sampuran S-ingh(797), 46,259~1. 

System, ~tricktand 42,200-5, 42,ill2-4. 
Communications and transport facilitiesl need for improvement, Mitchell 

(505); Wilson (817); FazZ Al-i (836), \839-40). 
Co-operative sale societies, see under Co-operation. 

COTTON: 
Adulteration, Sampuran Singh (797). 
Corruption, Lal Chand 40,946. . 
Prices in Bombay, posting of, in Punjab, Milne (221); Townsend 

(66i). 
Proposals of Indian Central Cotton Committee, Milne (217), (219). 
System and defects, and possible remedies, Milne (215-9), (220-1), 

41,705-7, 41,806-8. 
Trade connection established by Government in holding auctions. 

Cole (494), 43,840-l. 
Wetting of, Lal Chand 40,957-9. 
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Marketing-contd. 
Enquiries into, to be carried out, MilnlJ (218-9), 41,681-4, 41 690-2. 
Facilities, ap.d system, Milne (214-21). ' 
Fruit" Milne 41,649-54; Hardat Singh 42,453-4, 42,489. 

GRAIN: 
Bins, reinforced concrete work for, Milne (192). 
Damage by rats and possible remedies, Mitchell (505). 
Methods, and defects of, Govan Brothers (24-5); Messrs. Henry 

Simson (31); Govan (33-4), 40,358-62. 

GRAIN ELEvATORS: 
Advantages over khati system, Govan 40,398-9. 
Advantages of system, Govan Bros. (25-6); Messrs. Henry Simson 

(31); Govan (34-5); Oole (494); Mitchell (505); Bunting 40,422; 
Gordon 44,980-1. . 

Advocated, St1'ickland (297). 
Assistance of system by co-operative movement, proposal for, Strick

land 42,116-7. 
Attitude of ,Members of Punjab Government and Collector of 

Karachi, Walton 44,922. 
BillS, question of size, Gordon 44,966-74. 
Bulk carnage of wheat, question of starting at onDe by railway, 

and not considered necessary, Walton 44,948-52. 
Charge, compared with cost of handling by present methods, 

Govan 40,487-8. 
Classes of, Messrs. Henry Simson (28). 
should be Considered if cultivator would be assisted by, Walton 

(640). 
Co..operative societies for use of, would be useful, Govan 40,427; 

Bunting 40,427-8. 
estimated Cost of system, GOt'an, Bunting 40,363-84, 40,400, 40,411-2, 

40,420. 
Country, BChem~~ and system in U.S.A" Canada, Australia and 

.south Africa,1I1 essrs. Henry Simso71 (28-9), (30). 
Cultivators' position, and value to, Got-an Brothers (25-6); Govan 

D (3~). 'bl I d' d' '. 'B t· eslgns sUlta e to n Ian con ltlons In preparatIon, un mg 
40,492-4. 

Detailed enquiry mto question, proposal, Walto71 (641), 44,885-6, 
44,941 j 001'don 44,911. 

Diffioulties in connection with, and further enquiry required, Milne 
(220), 41,695-7, 41

i
703. 

Dishonest grading, ittle danger of, Bunting 40,433-5. 
Drying of grains in, Bunting 40,438-9 j Gordon 44,982-3. 
Effect on marketing, Bunting 40,445. 
EliminatIOn of manual labour, advantage of, Govan Brothers (26). 
as Enthusiasm for, in export trade itself, and possible reason, 

Gordon 44,919, 44,974-7. 
Export trade, spreading out of, effect on railway traffic, Walton 

44,939-40. 
for Export trade also, advocated, Strickland (297), 42,118-23A. 
Exportable surplus, question in connection with, and increase antici-

pated, Bunting 40,322-42\ 40,471-82; Govan 40,466-71. 
must be Fitted for interna trade, Milns 41,704. 
l\1ajor Crtlrdon's sllheme, Walto,. (641). 
Grnding proposals, Govan 40,430-1; Walton (641), 44,952-5; Gordon 

44,912-3, 44,995-5006. 
Heavy expenditure would be entailed on railway in adapting 

wagons, etc., Walton (639). 
Increase of value of export wheat would result, Govan Brothsr, 

(26); Govan (35). 
Individual storage or pooling, question of, Govar., Bunting 40,288-

97, 40,304-6, 40,311-9, 40,&5, 40,413-8, 40,427-9, 40,459-62. 
Investigation of question by expert committee advocated, Govan 

(35-6). 
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Marketing-contd. 
GlUIN ELEvATOR&-Contd. 

Internal tradel effect on railway, Walton 44,942. 
Investigation mto question by Major Gordon, railway attitude re, 

Walton (639). . 
Jute indust!'y and, Govan Brother3 (26); Govan, Bunting 40,354. 
Karachi Port Trust, attitude of, Gordon 44,92~ Walton 44,921. 
Lyallpur, Bunting 40,489-91; Gordon 44,944-7; walton 44,947. 
Management by ;railways advocated, Strickland (297). 
Method of working, Govan Brother8 (25). 
Necessary conditions for proceeding: Govan Brothers (2~8). 

Co-operation of railways, Govan B"otherB (28); Bunting 40,423. 
Government guarantee and supervision of ma.nagement, Govan 

Brothen (27); Govan 40,345-53. 
Guarantee of freedom from competition~ Govan Brother8 (27-8). 
Military, elevators, abandonment of scDemes proposed, Govan 

Brother8 (28). 
Propaganda and oollection of information, Govan BrotherJ 

(28). 
Provision of facilitie!! for acquisition of land, Govan Brother8 

(27). ' 
One ton the smallest unit to be dealt with in saheme, and small 

men would have to pool, Gordon 44,897-9. 
Other crops oould be stored in, Govan 40,421, 40,483-4. 
in Other countries, Messrs. Hoory Simson (28-9), (31); Govan 

Bunting 40,350-3, 40,386-7, 40,419, 40,447-50, (53-4); Gordon 
44,909-10, 44,961-4, 44,984-7. 

Pooling system, que9tion of, Milne 41,703. 
Port eleVlator: 

should not Precede up-=untry elevators, but should be ready at 
same time, Gordon 44,887-8. 

Boheme for, Messr8. Henry Simson (30), (31). 
Ships' equipment, little change necessitated, Bunting 40,301-3. 

Port and terminal elevators not a.dvocated in first stage of scheme, 
Walton (640-1), 44,889, 44,892-7. , 

Private enterprise might deal with, Walton (640). 
Railway Board Committee on, Bunting 40,298-9. 
Railway Companies' attitude, lIfilne 41,698-702. 
Railway could not decline to carry wheat in bags, Walton 44,920. 
Railway not prepared to accept responsibility for construction and 

working of, WIthout detailed examination, Walton (640). 
Railway rates, discrimination in favour of the Punjab \Would 

probably be necessary, Gordon 45,009. 
Railway transport in bulk would be preferable to present system of 

bags, Govan 40,390-4, 40,505-13. ' 
Railway wagons, question of continuance of pooling system, Walton 

44,988-9. 
Recei{'t should be negotiable document, Bunting 40,446. 
RunnlD~ and maintenance, MesS7"s. Henry Stmson (30, 33). 
Saving In transport and bagginlt charges from, Bunting 40,385. 
Bcheme fo~ Govan Brothers (24-28); lI!~srs. Henry, Simson (28-33' ; 

Govan. l1u,nting (33-6), 40,268-513. 
Sliding scale of storage rates, proposal, Govan 40,307-10 •. 
State ownership desiraple, B·unting. Govan 40,424-5. 
Stora!l:e: 

Period allowed for, Gordon 44,900-10. 
during Rains, proposal for encouraging, Bunting, Govan 

40,496-504. 
Terminal: 
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Oapacity of present elevator, Govan 40,395-7. 
Gra.ding system could be introduced if desirable at later date, 

Messrs. Hem'y Simson (31). 
Estimates, Messrs. Henry Sunson (32-3). ' 
Inspection of wei~ht and quality by Government representatives 

desirable, Messrs. Henry Sim.~on (31). 
Scheme for, Messrs. Henry Simson (29-30), (30); Gordon 

44,923-4. 
XCll 
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Marketing~ontd. 
GRAIN ELBVAToRs-contd. 

Treating with carbon bisulphide for weevil, not worth while, 
Bunting 40,440. 

Wheat export, surplus available, question, Gordon 44,925-30, 
44.978-9. 

INFORMATION re MARKET CONDITIONS, ETC. : 
should be made Available to cultivators, etc., Milne (221); Fazl Ali 

(840). 
more Effective steps should be taken to obtain, Sampuran Singh 

(797). 
Information Bureau recommended, Lander (754). 
no Necessity for, in Jhelum and Dera, Wilson (S17). 

Insanitary conditions in market towns prevent efficiency in the market, 
Mitchell (505). 

Jhelum market, conditions, Wilson (Sl7) , 46,353-62. 
Legislation for regulation of, proposal, Milne (217), 1200-1, 41,693-4. 
Lyallpur market, defects and improvement under consideration, Milne 

(219). 
Marketing Committees, representation of cultivators on, advocated, 

Milne (219), 41,6S5-9. 
Nili Bar Colony, facilities, Mitchell (504). 
Oil soods and products, conditions of, and proposals for improvement, 

Lander (752-.3, 753-4), 46,028-33. 
Quality of produce means of improving, Fad Ali (840). 
Sale earlier than desirable, owing to date of paying revenue, little im

portance attached to statement, Darling 44,794-6. 
Specification of quality, purity, etc., should be laid down by Central 

Government, Lander (753). 
System, Wilson (S17). 

Defects of, and improvements suggested, M."tchell (504-5). 
Unsatisfactory, Fazl Ali (840). 

System of, through village bania unsatisfactory, Mitchell (505). 

WBIGHTS AND MEASURES: 
present By-laws, ineffectiveness of, Strickland (296). 
Capacity measures should be standardised, Wilson. (S17). 
Fixing of, and use of others made unlawful, proposal, Lal Chand 

(109). 
Indian maund and seer advocated, Chopra (442). 
Multiplicity of, and drawback of, Wilson (S17) i Strickland 42,158. 
Municipal Act to be lI.mended in order to introauce standard weights 

and measures, Milne (219). 
Stamped proposal Lal Chand (109), 40, 945-S. 
Standard, proposal for, Strickland (296), (29S), 42,156-9. 
Uniformity advocated, Chopra (421). 

WHEAT: 
Adulteration, remedy in hands of grower, Cole 43,915. 
if Agricultural department would hold auctions it would establish 

trade connection and attract buyers, Cole (494), 43,S42, 43,S66-9. 
Elevators, ,ee Grain elevators above. 
Grading of crop in N.W.R. area, note on, by J. H. Gilleti, of 

Messrs. Henry Simon, Ltd. (55-6). 
Measures taken by Agricultural Department, Milne (219-20). 
Purchase method, and purchase direct from cultivator found impos

sible, Govan 40,410, 40,451-S, 40,463-5. 
Quality for export, Bunting 40,441-2. 
Standard, terms on which wheat bought, and impossibility of 0b

taining pure wheat, Govan 40,401-10. 
System and defects, Milne (214-5). 

MAYES, W., F.E.H., M.L.C., Chief Conservator of Forests: (683-684), 
45,298-45,436. 

ANIMAL HUSBANnRY, restriction of grav.ing dpsirable, particnlarly with 
regard to browsing of goats, 45,326-S, 45,389. 
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MAYES, W., F. E. H., M.L.C.-contd. 
CANALS, rank grass on banks of, research being carried out at Dehra 

Dun, 45,421-4. 
FERTILISERS, Cowdung, use as fuel: 

Means of preventing, 45,314-9. 
no Special efforts to dissuade are known of, 45,314-5. 

FORESTS: 
Afforestation: 

by Natural means, by closure to grazing and fires, desirable, 
45,409. 

of Ravine heads, work Te, 45,323. 
ill the Umballa Siwaliks, and failure of, .45,408. 

Area not open to grazing or grass cutting, 45,400. 
Area per head compared with European countries, (683), 45,361-3. 
Area silted up as result of forest destruction, measures Te, (684), 

45,390-3. 
Area under control of Department, (683). 
no Cactus in, 45,431. 
Canal Colonies, formation of plantations in, 45,364-9. 
Changamanga reserve: 

Auctioning of fuel from, 45,401-3. 
Return on, 45,334. 

Dehra Dun, effect on, if and when forestry a provincial and a trans
ferred subject, 45,435-6. 

Dehra Dun Research Institute: 
Educational arrangements, 45,372-81, 45,384-5. 
Research branch, 45,382-5. 

Department: 
Attaching of young officers to Agricultural Department for 

short periods never considered, 45,322. 
Relations with Agricultural Department, 45,321. 

Distribution of, and Inadequacy of area in the plains, (683), 45,300-2, 
45{308. 

Eng ish oaks, 45,416-9. 
Erosion: 

Problems of, and steps taken Te, (684), 45,324-6, 45,387. 
Protection of forest growth outside areas under Department 

desirable, 45,326-8. 
Firing of, by villagers, (684), 45,394-5. 
Grazing, (,683), 45,342, 45,398. 
Grazing nnd grass-cutting fees where rights not admitted, (683), 

45,343-5. 
Guards: 

Behaviour of, some trouble caused by, but improvement in, since 
better supervision, 45,346-51. 

Pay of, 45,350. 
Gum, non-production, 45,420. 
Hill, position Te, and importance of conservation, (684). 
in India.n States, and erosion in, 45,331-3. 
Irrigated plantations in the plains: 

Desirable, 45,303-7. 
Position of, question, 45,411-3. 
Requirements, 45,411. 
Return, 45J410, 45,334-41. 
present SChemes for, (683), 45,309-13. 

under Military authorities, small area only, 45,397. 
no Myrabolams, 45,425. 
Nurseries for apples, pears, &0., but not for 'Walnuts) 45,358-60. 
Popular control, experiment in Kangra and abandonment of, 

45,404-7. 
Potatoes, interculture of, permission never asked for, 45,356-7. 
Ra.ilway sleepers, production, 45,429-31. 
Relation of forestry to Agriculture (Punjab Memorandum), (683-4). 
Rights to firewood and timber (683). 
Rules, tightening up of, may he necessary in some respects, 45,396. 
little Shifting cultivation now, 45,329-30. . 
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MAYES, W., F. E. H., M.L.C.-contd. 
FOREsTs-contd. 

Terracing tried in some districts but without success, 45,352-4. 
Tramway at Changamanga but not in the hills 45 433-4 
Tree not casting injurious shadow on crops if' gro~ o~ edges of 

fields, 45,426-8.. . 
Trees oa.pable of withstanding salt, experiments with 45,370-l. 
Village, success doubted, 45,414-5. ' 

MEHDI SHAH, Khan Bahadur Sir: (1740-741), 45,882-45,970. 
Agricultural operations of, 45,890-905. 
Price paid for land, 45,928-33. 

ADMINISTRATION: 
Board of Agriculture, Provincial, satisfactory results anticipated, 

45,949-50. 
Posts and telegrapbs, increase necessary, (740). 
Roads, necessity of metalled, for agriculturists, (740). 

AGRICULTURAl, INDEBTEDNESS: 
Ca.uses of, (740). 
Credit, sources of, (741). 
Government control of lands in case of very heavy indebtedness, 

proposal, (741). 
Measures for lightening burden of, (741). 
Money lenders: 

Borrowing from, and from credit societies, 45,959. 
less Prosperous than formerly, in LyaJIpur district, 45,958, 

~5,96l. 
Regulation of interest, impossibility of, 45,960, 45,962. 

ltepayment, reasons preventing, (741). 
AGRICULTURAL INDUSTRIES, Government should help to establish, (741), 

45,965-6. 
AGRICULTURAL LABOUR, shortage, (741). 

ALIENATION OF LAND ACT, 45,969. 

ANIMAL HUSBANDRY, Government should provide good breed of bulls, 
(741). 

Co-OPERATION, Credit Societies: 
~rrowing from, to pay moneylenders, 45,913, 45,947. 
lo'unds insufficient, 45,913, 45,947-8, 45,960. 
only Nominal in many cases, 45,914-5. 

CRops, distribution of seed to tenants, without interest, 45,900-5. 

VEMONSTRATION AND PROPAGANDA: 
Agricultural Department should engage trained men to lecture to 

the 'agriculturists in villages, (740), 45,908-9. 
Agricultural Department should take one or two squares on lease in 

every village in canal colonies, and make experiments, (740), 
45,888-9. 

Agricultural societies, ro.ttle effect, (740), 45,907. 
Demonstrators, increased number needed, 45,924-5. 

DISTRICT BOARD, Lyallpur, cost of haJI, 45,951-3. 
ECONOMIC POSITION of cultivators, &c., in canal colonies, 45,940-7, 

45,951-7. 

EDUCATION: 
Adult, will be popular if profitable, (740). 
Agricultural: 

Attendances good; (740). 
Lyallpur Colle~e, rural agriculturists unwilling to go to, and 

reasons, (740), 45,939. 
!DO recent Movement for improving technical knowledge of 

students, (740). 
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MEHDI SHAH, Khan Bahadur Sir-contd. 
EDUCATIoN-contd. 

Agricutural-contd. 
Students: 

Careers of, (740). 
Source of, (740). 

Teachers, source of, (740). 
TelK!hers and Institutions, supply not sufficient, (740). 
Use of modern implements should be taught, (740). 
in every Village school in Lyallpur district advocated, (740), 

45,883-7. 

FBBTILISEB.8 : 
Cowdung, sale of cheap fuel wood would prevent use of, as fuel, 

(741). 
Sheep and goat manure. the best, (741). 

FINANCB, Ta,coolli advances: 
Nominal interest advocated, (740), (741). 
Repayment, long term should be allowed for, (740). 
Rules should be made more favourablel (740), 45,910-2. 
Whole of money not received by zaminaars, 45,922. 

IKPLDBNTS : 
no Facilities for repairing, when oui of order, and prioes rather 

high, (741). 
Repair, factories should be established for, 45,921. 

INDIAN ()o<rIrON CoMMITTEE, recommendations Til watering, mixing, etc., 
no benefit from, In Gogra district,' 45,935-8. 

IB.a.IGATION: 
Canal volumetric basis; no benefit received, 45,968-8. 
Complaints by zamindars, attention to, varies with officers, 45,970. 
Non-perennial Canals, DIstricts where' improvement in agriculture 

can be made by, (741). 
Tanks and Wells, Districts where improvement in agriculture CBn 

be made by, (741). 

MIDDLE-CLASS YOUTHS, extensive use of experimental farms suggested 
to attract, (740). 

VBTERINABY: 
Civil Veterinary Department, should be under control of Director 

of Agriculture, (741). 
Dispensaries : 

under Control of District B6ard, and system works well, (741; 
45,917-8. 

Need for expansion being adequately met, (741). 
Touring, not required, (741). 
Transfer of control not advocated, (741). 
full Use made of, (741). 

Inoculation: 
Oompulsory, advocated, (741). 
no Fee charged for, but agriculturists still ignorant of benefit 

of, (741). 
Research, further flK!ilities for, desirable in form of Provincial 

Research Institution, (741). 
Serum, difficulty in securing, sometimes, (741), 45,920. 

Meteorological Department, see undeT Administration. 

Middle-class men: 
Farming by Hindu non-agriculturists in Muzaffargarh district, King 

48,757. 
TAKING UP OJ' AGlUOULTUBE BY: 

Examples of, Viial Singh 43,006-8. 
Land Alienation Act an obstacle to, Gulshan .Rai (653), 

XCVI 
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Middle·class' men-contd. 
TAKING UP OF AGRIC"ULTURE By-Conttl. 

Means ,of making agriculture attractivel Bmyne (62); Milne (158-9); 
l1ardat Singh (332-4), 42,516-7; UiJal Singh 43,009; Shiv Dev 
Singh (384); Brownlie (710); Sir Mehdi ShUlh (740); Lander 
(749); Sampuran Singh (796); Wilson (804-5); Fad Ali (835). 

20 years' leases of small pieces of crown lands to students from 
agricultural colleges, scheme, Naraindra Nath (574), 44,524-8, 
44,592-9. 

Milk, see under Dairying Industry under Animal Husbandry. 
MILNE, D., C.I.E., I.A.S., Director of Agriculture: ([50-226),41,435-42,114, 

(288). 
Training and past appointments, 41,437-8. 
ADMINISTRATION: 

Board of Agriculture, value of 41,815. 
Oo-operation between various departments 41,756-62. 
Diagram showing links between various officers and staff of agri

cultural and veterinary departments (288). 
Meteorological Department: 

Records of humidities, wind velocity and directions desired, 
(166). 

Records kept by, and value of, (166). 
RaiLways, development programme referred to, ('166), 41,539. 
Roads, development programme referred to, (166). 
Wirelese, probable development of broadcasting and value for 

propaganda and education, (167), 41,540-1. 
AGRICULTURAL DEPARTlIlENT: 

Assistants: ' 
See also Staff below. 
Qualifications required, 42,026, 42,030. 
Probation, 42,031. 

Co-operation with Irrigation Department, 41,540-50. 
Decentralisation necessary. 41,729. 
Diagram showing lia.hs 'between various officers and staff of Agri

cultural Department, &c., (288). 
Ex,p1lnsion programmes, and position re, (162), (166), 41,446-61, 

41,847-9, 42,064-8, 41 1895-901, 41,914-39. 
Excessive attention to Irrigated land not agreed with, work being 

done in barani areas, and to ,be extended, 41,520-9, 41,740, 
42,069-79, 42,100-3. 

Expenditure, (226), 41,847, 41,922-7, 42,013-7 A. 
Five years' programme, probable financial l'equirements, (953-4), 

41,455-6~ 41,914, 41,928-31. 
Propaganua and publicil:y, appointment of ~ial officer fo1", 

advocated, (190), 41,765-6, 42,058. 
Publications, 42,055-8, 42 104-5. 
Records of experiments, keeping of, 41,440-1. 
Relations with Co-operative Department, 41,708-9, 41,717. 
Relations with Forest Department, 41,662. 
Staff : 

Difficulty of obtaining, and men should be taken from outside 
province or outside India when desirable, 41,488-93. 

for Field work, training, 42,023-4. 
Indian, proposals re training, 41,506-8. 
Salaries and desirability of increasing in order to attract 

properly qualified men, 41,459-62, 41,492-3, 42,027-9. 
Specialist and research, recruitment, qualifications and train

ing 42,032-44. 
Supply of, and desirability of getting 5 years programme sanc

tioned with view to training of, 41,457-9 42,018-22. 
Training, scholarship scheme should be useful, 42,042-4. 

Staff a.nd organisation, 41,442-5, 41,895-901. 
Superior Provincial Service, position re recruitment, 41,494-500. 

AGRIOULTURAL INDUSTRIES: 
Basket.-making, (210). 
Bee-keeping, (213), 41,846. 
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MILNE, D., C.I.E., I.A.S.-contd. 

AGRICULTURAL INDUSTRlES--Contd. 
Cotton ginning, (213). 
Cotton seed use as fodder, (213). 
Essential oils, distillation, work being carried out by Sardar Pur an 

Singh, (213-4). 
Fruit growing: 

Advisory work, 41,842-3. 
Encouragement, measures taken by Government for, (210-1), 

. 41 649, 41,656. 
Marketing of fruit, 41,649-54. 
Prospects, (210-1), 41,649-57. 
Provision of stock,· organisation of nurseries for, (211), 41,649. 

Lac cultivation, (213). 
Obstacles in way of development, (213). 
Oil-pressing, measures taken by Government re, (213). 
Poultry keeping, (211), 41,844-5, 42,003-4. 
Removal of industrial concerns to rural areas, valueless as means 

of providing subsidiary employment, (214). 
Rice-hulling, (213). 
Rope-making, (210). 
Sericulture, work re, (211-3). 
Silk-rearing, (210). 
Sugar making, measures taken by Government re, (213). 
Time spent by cultivator on holding and occupation during slack 

season, (209-10). 
Vegetable growing, encouragement, measures taken by Government, 

(211), 41,658-9. 

AORIOULTURAL LABOUR: 
serious Shortage, no complaints heard, (214). 
Uncultivated areas,proposals for development, (214). 
Women's work in fields, 41,726-7. 

ANIlIlAL HUSBANDRY: 
Castration of bulls, 41,948-53. 
Dairying industry: 

DifficUlty in getting rid, at profitable price, of cows ceasing 
to give fair milk supply, (207). 

Grants of land for, and results, (206-7), 41,639-40. 
Lahore scheme for growing fodder on farm and supplying to 

cattle to be brought there and milked under supervision of 
~gricultural Department, (207), 41,641-8. 

Mllk: 
. Recording, (207). 
Supply from Buffaloes, 41,945-7. 
Yields: 

Improvement, potSSibility of, by breeding and selection, 
(207). 

Lyallpur Agricultural College dairy, from 1914-15 to 
1922-23, (207). 

Dual purpose animal: 
Desirability, 41,626-S, 41,944. 
Elimination of buffalo would be possible to certain extent, 

42,112-4. 
Fodder: 

Barani areas, supply, (208-9). 
Famine reserve, 41,671-3. 
Farm to -be started in the Nili Bar to assist in supply during 

famine years, (208). 
Fodder Specialist, work being carried on by, (208). 
Green, periods of shortage, (208). 
Growing, reduction of water rate, 41,814, 41,816. 
Improvement of supply, measures being taken for, (208, 209). 
Mineral constituents, enquiry into, (208), 41,630-1. 
Railway freights, concessions for transport to famine area p • 

(209). 
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ANIMAL HUSBANDRY-Cuntd. 

Fodder-contd. 
Reduction of fodder crops in canal irrigated area and increase 

of other crops, proposal, 41,956-8. 
Research work on nutritive value. of, Lyallpur Agricultural 

Oollege, (207). 
Silage: 

Difficulties in connection with, 42,059-63. 
Operations, 41,632-8. 
Reinforced concrete work for, (192). 

Improvement of breeds: 
Breeds, (204). 
Bulls, supply of, through District Boards, (205). 
Demand from cultivators for advice and provision of bulls, 

difficulty of keeping pace with, 41,623-5. 
Dhanni, operations, (205-6). 
Grantee farms, (204-5), 41,810-2, 41,960-3, 41,965-6. 
Hariana, operations, (204-5), 41,962. 
Hissar farm: 

Cultivation, system, 41,836-41. 
proposed Extension of cultivated area, 41,834-8. 

Operations of, and programme, (204-7). 
Organisation of work, (197-8). 
Policy of preservation and improvement of indigenous brellds 

by selection, (204). 
Progress of work, 41,622. 
as Profitable concern, question of, and conditions necessary for, 

41,809, 41t~43, 41,954-8, 41,983-6. 
Sahiwal or Montgomery, operations, (206), 41,962. . 
Separation from Veterinary Department and attachment to 

Agricultural Department, reasons for, (197-8), 41,736-8. 
Squares, system, 41,964-6. 
Trained staff, difficulty of obtaining, 41,622. 

Interest of farmers in, means of increasing, (209). 
Surplus cattle, destruction difficulty, (208). 

Co-OPERATION: 
Better Farming societies, (161), (221), 41,712-6, 41,718, 41,770. 
Cattle breeding and insurance societies, (206), (221). 
Credit societies, value of, (221). 
Department: 

Inspectors and Sub-Inspectors, qualifications required, (157). 
Propaganda by, agricultural training required for, 41,709. 
Relations with Agricultural Department;, 41,708-9, 41,717. 

41,721-2. 
Work of, in barani districts, 41,719-:20. 

Encouragement of' growth of, measures taken by Government. 
(221). 

Joint farming societies might be tried, (221). 
Purchase societies, value of, (221). 
Sale societies, value of, and scope for extension, (221). 
Value of movement, 41,711. 

CROPS: 
Cotton: 

4 F, experience with, 41,747. 
British Cotton Growing Association farm, Khanewal, (lPO, 

161). 
Improvement of, methods ad'Vocated and particulars Te opera-

tions, (176), (177-9), (180-4), 41,823, 42,051-2. 
New varieties, deterioration must be guarded against, 41,590. 
Policy Te supply of varieties and research, 41,744-6. 
Reduction in yield and causes of, «166-7). 

Damage by birds: . 
Food of .birds, work being carried out, (188). 
Shooting of birds and examination of stomachs to discover 

food, (180). 
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CBopII--Contd. 

Damage by wild animals: 
Porcupines, and steps taken against, (180). 
Prevention, proposed methods, (180). 

Diseases question of method of dealing with, 42,053-4. 
Drugs, development of trade in, work to be carried out, re (187-8). 
Gram, 41,824, 41,827, 42,000-1. 
Improvement of existing crops: 

Cotton, &8e that titZe above. 
Date palms, (187), (210-11). 
Lines on which work should be carried on, (176-7). 
Potatoes, (187). 
Scope for, (176). 
Sugarcane, and proposals, (185-6), 41,825. 
,Wheats, work; particulars 1'8, (177), (179), (184-5), 41,823. 

Work re, particulars of, (lBO-8), 41,823-4. 
Introduction of new crops, scope for, and possibilities, (177). 
Oilseeds, acreage, etc., (214). 
Pests: 

Oontrol measures taken, (161). . 
Rat killing operations of Agricultural Department, (180). 
Work carried out re, particulars, (188). 

Protection: 
External, measures taken, (190). 
no Internal measures taken and need for, (190). 
Legislation in Madras, friction caused by, (191) . 
. Propaganda, need for, and proposal, (190). 
Research, lines on which required, (187-8). 

Seeds distribution of: 
through Better farming societies, possibility of, 41,875-7. 
through Farmers acting as seed merchants, and fixing of charge 

to prevent use of seeds as food, (179), 41,582-7, 41,994-7. 
Organisation for, 41,804-5. 
through Private firms, etc., question of, 41,999. 
on Sawai system impossibility as regards certain seeds, 41,998 .. 
System, (177-9). 

Sugarcane: . 
Cultivation methods, (185). . 
Improvement, work re, and proposals, (185-6), 41,825. 
Red rot, damage done by, and work re, (187). 
Prospects, 41,826. 
Research, proposed lines of, (185-6). 

Wheat: 
Improvement, work re, (177), (179), (184-5), 41,823. 
New varieties, little deterioration, 41,590. 
Pusa, experience of, 41,4ro-~, 41,741-3. 

CuLTIVATION: 
Barani land, improvements during last 20 years, 41,852-5. 
Cropping intensity, work re, 41,911-3. 
Dry farming, research work in connection with, 42,001-6. 
Grantee farms, value of, 41,96S-76. 
Improvements during last 20 years, 41,753-4. 
more Intensive study needed, (190). 
Rotation of crops, (189-90). 
Tillage systems: 

Deshi plough, inefficiency of, (188), 41,591-4. 
Implement for quick harrowing during wattar period, need 

for, (189), (194-5), 41,852. 
proposed Improvements, (188-9). 
Inversion, question of desirability, 41,591-4. 

DEMONSTRATION AND PROPAGANDA: 
Acceptance of advice by cultivators, (165). 
Agricultural Associations, (162). 
on Cultivatom' fields, and value of; but need for demonltration 

farms ~n addition, (161), 41,767, 41,768, 42,091-

c 



INDEX. 

MILNE, D.,,, C.I.E., I.A.S.-contd. 
DEMONSTRATION AND PROPAGANDA-contd. _ 

Demand created by, staff inadequate to meet, (162). 
Demonstrati,on plots, methods empl,oyed, (162-4). 
Demonstration farms: 

Number to be increased, (162), 42,090. 
Value of 42,091. 

District staff, to be increased, (162). 
Grantee farms system, (160-1). 
Itinerary parties for, (161). 
Organisation, (159-60), 41,767-9. 
Success largely due to Agricultural .Assistants having been mostly 

drawn from ranks of middle class farmer, (157), 41,530. 

EDUCATION: 
Agricultural: 

in Arts Colleges, drawbacks of system, (152-3). 
Demand for, 41,820. --
in High schools, (156). 
Incentives inducing lads to study, (157). 
Khalsa College, Amritsar, (150), (152). 
Lyallpur College: 

Affiliation to University, value of, 41,774-6. 
Admission: 

Applications and acceptances, (153-4), (154, 157), 41,777, 
41,987-8. , 

Raising of standard to intermediate stage, drawbacks 
of, 41.906-8. 

Agricultural training at, and value of, (150-5), 41,501-3, 
41,771-3, 41,781-6, 41,864. 

Buildings, additions, (156). 
Development of, advocated before opening ,of another 

college, (157), 41,519, 41,939-42, 41,987-92. 
Engineering course, 42,OOl-2A. 
Fees, 41,81,-9. 
Incentives inducing lands to enter (157). 
Increase in knowledge of English by decrease in period of 

agricultural training, proposal under consideration, 
(ln7-R'_ 41,530-5. 

Nature of instruction, 41,520-7. 
increased Post-graduate training at, desirable hut difficulty, 

41,902-6. 
Practical instructi,on, 42,024. 
Research work at, and desirability of combining teaching 

with, 41,515-8. 
Students: 

after Careers and employment in private services 
anticipated in future, (154), (157), (158). 

Particulars re boys passed Qut since 1912, (158). 
Total number in different classes, etc., 41,778. 

Teachers, supply, (156). 
Veterinary teaching, (196), 41,606-7. 

Post-graduate : 
Fac-ilities, 41,501-5, 41,507, 41,771-3, 41,779-80. 
at Pusa, development anticipated, 41.504-5. 
at Shergarh, scheme, 41,503-4, 41,866-70. 

Students: 
subsequent Praotical training, facilities, (159). 
Source of, (157). 

in Vernacular middle schools: 
Particulars re, and results, (155-6), 41,509-14. 
Teachers, supply of, (156), 41,511. 

Vocational schools, objection to. 41,857-8, 41,860-3. 
Literacy, cultivator rendered more susceptible to new ideas, 41,724. 
School farms, in vernacular middle schools, number, (156). 
&·hool gardens, in vernacular middle schools, number, (156). 
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Veterinary, facilities and advantage of Veterinary Department being 
under Direcior of Agrioulture, (196), 41,606-8. 

FBRTILISERS : 
Adulteration, legislation advocated after investigation into 

practicability, (175), 41,873-4. 
Castor and other cakes, investigation needed, (175). 
Co\\'dung: 

Use as fuel: 
Supply .of cheap fuel by planting of more trees on waste 

lands along banks of camala and elsewhere proposed as 
means of preventing, (175-6). 

Waste from, less than generally supposed, (176), 41,581, 
41,668, 41,891. 

Use as.fuel or as manure, further investigation as to advantages 
requlred, (176), 412667-70. 

Effects of phosphates, mtrate sulphate of ammonia, etc., further 
investigation needed, (175). 

Green manuring: 
Beneficial effect, (172), (175), 41,891-4. 
Encouragement of, by no charge for abiana (water rates) for 

crops grown and ploughed in as, (190), 41,598-9. 
Manure pits, 41,821-2. 
Natural manure, conservation in pits of cattle dung, village sweep. 

ings, etc., advocated by Department, (174). 
Nitrates: 

Investigation needed, (175). 
Results of trials, 41,576, 41,796-8. 
Sales of, in different districts in 1925 and 1926, (175), 41,577-8. 

Phosphates and potash, trials with, not very encouraging, (175), 
41,575. 

Populoarisation of new and improved, proposed means (175), 1085. 
Super-phosphates, question of sending student to Eng\and to study 

making of, 42,007-9A. 

HOLDINGS, value of consolidation in improving agrioultural efficiency, 
41,544A-5. 

HYDRAULIO STATION, power scheme, 41,789-91. 

IHPJ.EHENTS : 
Distribution, (196). 
Firms need to be in touch with agricultural aonditions and needs of 

farmers, and steps being taken in connecti.on with, (195), 
416,041.5-6. . 

Improvement, work done by Department re, (191-5), 41;600-4. 
Lending .of improved implements to farms for tr<ying, (161). 
Manufacture in India, (194). 
Payment by instalment sYijtem, proposal, (195). 
Reapers, difficulty of little banks put up in irrigated areab. 

41,603-4. 

INDIAN CENTRAL COTTON CoHITTEEE, reasons for success of, 41, 463. 

IRR.lGATION : 
Callal: 

Closures and running supplies, Advisory Committees for Sub-
Division Officers would be useful (170) . 

. Distribution system, and few comp\amts heard, (170). 
Lining of parts to prevent waste by seepage, (170). 
Standing wave outlet, advantages of, (170). 
Volumetric system, que&tion of advislbility and oxperiments 

being made, (170), 41,565-7. 
Conservation of moisture in soils, rccommendations by Agricultural 

Department for, (170). 
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Department: 
C~~peration w;ith Agr~cultural Depa~tment, 41,546-50. 
Zilladars, leavlDg certificate of AgrIcultural College required 

for direct appointment, (157), 42,098. 
Hy~ro-electric scheme, question of value of, 41,980-2. 
Irrigated land, proportion of total cultivated area.· 41 850-1 
Wells: " . 

Progress, (167-;0). 
Tube: 

• Boring of, controi by Agricultural Department considered 
sa.tisfa.ctory, 41,558-9. 

Economics of need for study, 41,554-7. 
Group of, to he operated by one prime mover, scheme under 

consider.ation, 41,560-4. 

LAND SYSTEM, Batai, description of, and desirablity of substituting ca.sh 
rent system, (189), 41,595-7, 41,828-3), 41,878-89. . 

LANDOWNERS, la.rge, increasing interest in· agriculture, (154-5), 42,108-9. 

l\URKETING : 
Cha.rges, (218). 
Cotton: 

Prices in Bombay, posting of, in Punjab, (2'21). 
Proposals of Indian Central Cotton Committee, (217, 219). 
System and defects, and possible remedies, (21lHl), (220-1), 

41,705-7, 41,806-8. 
Enquiries into, to be carried out, (218-9), 41,681-4, 41,690-2. 
Facilities and system, (214-21). 
Grain bins, reinforced concrete work for, (192). 
Information re market conditions, etc., should be made available 

to cultivators, etc. (221). 
Legislation for reguiation of, proposal, (217), 41,693-4. 
Lyallpur market, defects and improvement under consideration, 

(219). 
Marketing Committees, representation of cultivators on, advocated, 

(219), 41,685-9. 
:Weights and Measures, Municipal Act to be -amended in order to 

introduce standard weights and measures, (219). 
Whea.t: 

Elevators: 
Difficulties in connection with, and further enquiry re-

quired, (2.20), 41,695-7, 41,703. 
must be Fitted for internal tl'ade, 41,704. 
Pooling system, question of, 41,703. 

Ra.ilway Companies' attitude, 41,698-702. 
Measures taken by Agricultural Department, (219-20). 
System and defects, (214-5). 

MIDDLE CLASS YOUTHS, means of making agriculture attractive to, 
(158-9). 

OXARA ESTATE, value of work on, 41,977-9. 

RESEARCH: 
Central organisation with funds for c~rdina.tion of, would be 

useful, 41,477. ., 
provision of Oentral. research officers for particular subjects for 

employment in Provinces, proposal, (165), 41,475-6, 41,536. 
Continuity of work, 42,099. 
Council: , 

Failure formerly, 41,484. 
Value of, and to be restarted 41,~84-6. 

Distribution between Pusa and ProvlDces, (165.;f), 41,478, 41,790.;f), 
42,048-9. 

Entomology, work required, (188). 
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Financing of: 
bf Cess, proba~le opposition te, 41,482. 
-bigger Proportion of money revenue of Province should be set 

apa.rt for, 41,482. 
Sugar import duty might be earmarked for, 41,739. 

Importance of, 41,787, 41,921. 
Individual crops, breaking up of organisation and employment of 

one man on crop, 41,487. 
Lines on which required, (187-8), 41,789-W. 
Myeol~gi~, work required, (181-8). 
OrgaDlsatlon of, 41,483. 
Organisation of, according to crops question of but financial 

difficulty, 41,464-71. ' , 
Provincial cenc-, increase will gradually be necessary, (165), 1042.3. 
Pusa Institute: 

Affiliation to University, would be beneficial.! 42,096. 
Research should be main function of, 42,09:>. 
Sectional conferences at, value of, (165), 41,471. 
Value of, and expansion desirable, (165). 

Sectional conferences, desirability of, (l65), 41,471-4. 
Staff : 

~wncultural quali~cations given preference, (157). 
lemporary, drawlDg on corps of experts provided for Imperial 

purposes, scheme might be useful, 42,045-8. 

BOILS: 
" Bara " reclamation, experiments and operationS, (173-4), 41,571-3, 

41,795, 42,011. 
Deficiency in humus, (171). 
Erosion of surface soil by rain water, &c., prevention methods, (174). 
Nature of, (171, 172-3), 41.800-3. 
Nitrification, work re, (172-3). 
Survey, certain work being done but need for, on comprehensive 

scale, (170-1), 41,568-70. 
Temperatures, statement of, (172). 
,Waterlogging, cases of, and steps taken, (174). 
Wa.terlogging a.rul salinity, problem of, and expenditure on lining 

"Rnals will have to be considered, 41,551-3. 

STATISTICS: 
of Areas under cultivation and crops, sufficiently accurate, (221). 
Forecasts of areas and yields, crops for which published, (222). 
Forecasts of yields: 

Collection system, (222), 42,089. 
Crop cutting experiments, value of, (223). 

Motor harvester, value in oonnection with, (223). 
Inland Trade Returnli, restarting of puhii('.ation advoca.ted, (226). 
Land tenure, &c., dealt with by &venue Department (223). 
of Live stock and implements, collected by Director of Land Records, 

(223). 
Rainfall, more-information desira.ble for public, (223). 
Tables showing selected crops with which experiments will be made 

during the khan! and rabi seasons by the Agricultunl .and 
Revenue Departments, (224, 225). 

Tea, (222). 
Yields, crops for which published, (222)._ 

SVGAR INDUSTRY: 
Establishment of modern factories, under consideration, (186<), 

41,749. 
Gur boiling, (186). 
Import dutv, earmarking ofl for research 'Would be approved, 41,739. 
Organisatio'n on lines of Inaian Central <:Jotton Committee might be 

possible, 41,469-70, 
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VErERINARY: 
Assistants : 

Extra Vetellinary Assistants, 41,619-20. 
Qualifications required, (201). 
Training .. (201-2), 41,618. 

Civil Veterinary Departmont: 
Development programme, (166). 
Diagram showing links between various officers and staff of 

y e~rinary Depart!Dent, etc., (288). . 
ObjectIOns to separatIOn from charge of Director of Agriculture, 

(196-7), 41,609-13, 41,730-5, 41,831-3, 42,080-8, 42,111. 
Staff and organisation, (201). 

Oonferences of officers in various provinces desirable, (204). 
Contagious Diseases: 

Collaboration between agricultural and veterinary staff, im
portance of, (197). 

Legislation, must be called for by agricultural community if to 
work smoothly and well, (202). 

Obstacles in way of dealing with, (202). 
Propag.anda advocated ra~her than legislation, (202). 
ReportlDg of: 

Measures taken rll, (202). 
Rewards to be given to pat-waris for prompt notification, 

(202). . 
Development programme, (199-201), 41,616-7. 
Dispensaries: 

Assistants in charge of, salaries, (199), 41,734. 
Control of, system of, and relationship of District Boards and 

Veterinary Department, (198-9), 41,614-7, 41,86S-71. 
Development programme, (199-201), 41,616-7. 
more Funds might be allotted to, by District Boards, 1379, 

4.1,871. 
Number of, and work done, statistics, 1921-22 to 1925-26, (199). 
Touring, not very satisfactory, and system abandoned, (202}. 
Touring by men in charge of, occasionally, (202). 

Preventive inoculation: 
no Fee charged (203). 
Ignorance the cbief obstacle, (203). 

Research: 
Advantages of Department being under charge of Director of 

Agriculture from point of view of, (196-7). 
Anti-rabic treatment of dogs, (203). 
Camels, surra disease, work of Mr. Cross re, (203). 
Facilities, scope for increase, (203). 
Foot-and-mouth disease, (203). 
proposed Lines of, (203). 
Muktesar Institute: 

provision of Officers by, for employment in provinces under 
control of Local Government would be approved, (204), 
41,621-2. 

Strengthening of, would not be objected to, (204). 
Provincial Institution, extension advocated, (203-4). 
Sohawa Laboratory, to be placed under PrlDcipal of Punjab 

Veterinary College, (203). 
Serum: 

Effectiveness of, likely to be increased as result of propaganda, 
(203). 

Money provided for, 1921-22 to 1925-26, (203). 
Shortage, no complaints, (202). 

Staff: 
Development programme, (201). 
Subordinate, training of, (196). 

Veterinary Adviser to Government of India, appointment question, 
(204), 41,611-2. 

WELP.'RB op RURAL POPULA.TION: 
Health conditions, improvement, popular lectures on public health 

and other method~ of propaganda advocated, (214). 
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WBLPAlI.B 01' RURAL POPULATIoN-eontd. 
Propaganda in form of lectures, lantern views, cinema films, useful, 

(221) • 
. Standard of living, increase, 41./.755. 
Work by Board of Economics, (l!21). 

MITHCELL" K. G., A.M.I.C.E., Secretary, Communications Board: 
. (503-5), 4",937-43,986. 

ADMINISTRATION: 
Communications Board, composition and functions, etc., 43,957-60, 

43,972-5. 
Motor transport for agricultural produce, little scope for, 43,943-4. 
Roads: 

Class II, amount granted to local authorities in connection with, 
in current year, 43,947. 

Classification of, and policy Te, 43,947-56. 
Experiments, question of organisation of, 43,981. 
Fruit, potatoes and other crops, production handicapped by 

bad and expensive transport, 43,938. 
Improvement, need for, and for experimental work, (503), (504). 
Metalled: 

Grants-in-aid to District Boards improvement as result, 
(503). 

Programme, (503). 
Sholapur, raising of loan to meet expenditure on improvements, 

43,983-4. 
Tolls : 

on Boat bridges and ferries 43 964. 
Institution of, as means of deveioping roads, never seriousI,y 

considered, 43 966-8. 
on Rawalpindi-Murree road only, 43,964-5, 43,985-6. 

Unmetalled district roads, importance of, and steps taken by 
Communication Boards for encouragement, (503-4). 

Village: 
Improvement, grants-in-aid by Communications Board to 

District Boards, and progress of work, (504),43,961. 
Improvement by villagers combining, question of, 43,969-70. 
Panchayats, power to raise funds for, but power not exer

cised, 43,969, 43,976-9. 
Track or half-track vehicles, question of scope for, 43,945-6. 
Tramways, opening for, very limited, 43,941-2. 

DISTRICT BOARDs: 
Expenditure on roads, increased, 43 976. 
Representation on Communications tioard, 43,974. 

MARXETING: 
Communication facilities unsatisfactory, (505). 
Defects of system and improvements suggested, (504-5). 
Grain: 

Damage by rats, and possible remedies, (505). 
Elevators, advantages, (505J. 

Insanitary conditions in market towns prevent effioiency in the 
market, (505). 

Nili Bar Colony, facilities, (504). 
System of, through vilfage bania, unsatisfactory, (505). 

MOHAMMAD AFZAL HUSSAIN. I.A.S., Entomologist to Punjab Govern-
ment: (856-866), 46,657-46,765. 

Publications and 'fork of, 46,733-6. 
Training and past experience, 46,659. 
ADMINISTRATION: 

Meteorological Department, proposals for improvement in service, 
(862). 

Postal facilities, free carriage of letters to Agricultural Depart
ment advocated, (862). 
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ADMINIS1.'RATION-contd. 

Railways : 
Exhibition traina, proposal, (862). 
Freight rates, concessions for Imports and carriage of manures, 
. fertilizers, beads, implements and machinery, advocated, (862). 

Steamship companies, concession for imports and carriage of 
manure, fertilizers, seeds, imple~enta and machinery advocated, 
(862). 

Telegraphs : 
Information regarding appearance of pests and diseases should 

be sent free of charge, (862). . 
Market news should be supplied at low rates, (862). 

Wireless : 
Market news should be supoplied at low rares, (862). 
Research on, by Agricultural Department, criticism, 46,738. 

AGRIoUJ,TURAL .DEPARTMENT~ slow progres.s and reasons, (856-7), 
46,738-56. 

AGRIOULTURAL INDUSTBJ.ES: 
Bee keeping, prospects of, and proposals for Government investI

gation and encouragement, (864), 46,677-82. 
Lac cnlture: 

Development, proposals for, and obstacles, (865). 
Position at present, (865). 
Separate officer for, instead of being under Entomologis~ desir

able, 46,759-61. 
Sericulture : 

Encouragement, proposals for, (865). 
Present position, (864-5). 
Separate officer for, instead of being under Entomologist desir

able, 46,757-61. 

CAPITALISTS, no encouragement desirable and profiteers must be kept 
out, (866). 

CROPS: 
Damage by wild animals, recommendations re, (863). 
Pests : 

Amsacta (moth), entomological work re, and need for 
more funds, (860), 46,683, 46,684, 4S,690, 46,705-12. 

Cotton Bollworm, entomologlcal work, 46,683, 46,685-9, 46,731-3. 
Rats, destruction work; of Entomological section, (860), 46,683, 

4S,684-5, 46,709-10. . 
Protection: 

against External infection: 
Legislation adequate but carrying out of, not efficient, 

(863-4). 
by Overland routes, safeguards incomplete and. careful legis

lation required, (864). 
regular Quarantine Service, proposal, (864). 
Study of life histories of pests likely to be introduced advo

cated, (864). 
against Internal infection, safeguard against spread of pests 

and diseases needed, (864), 4S,676. 

CO-OPERATION: 
Joint( farming societies benefits to be derived from, (866). 
Joint improvement schemes, compulsion on minori~y advocated, 

Ra
(866). " . t' t 1 d . .. d t extermmatlon SOCle les, pes contra! an spraylDg socletles an 
anti-disease societies, would be useful, (866). 

DEMONSTRATION: 
Rat extermination by poison bait, particulars re, and success, 

(860). 
Use of light traps against Amsacta and 6Uocess of, (860). 
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MOHAMMAD AFZAL HUSSAIN, f.A.S • ..o.-Cofltd. 
EDUOATION: 

Adult, proposals, (859-60). 
Agricultural: 

Colleges: 
Admission, preference given to those possessing land, (859). 
Entomology, instruction in, 48,667-71. 
Excessive number in India, and propooal amalgamation, 

(859), 46,699-70l. 
Lyallpur, admission standard shortly to be raised from 

matriculation to intermediate, (859). 
Staff : 

Recommendations Te, (859). 
Research should not interfere with teaching work, 

(859). 
Students, after careers, (859). 

Incentive to taking up, (859). 
Nature Study, value of, but need for competent teachers, (859). 
School farms connected with rural Middle Schools, use of, as 

demonstration centres for adults, but not for boys, (859). 
School plots very useful for boys over 10, (859). 
Science, standard, 46,712. 

FBRTILISERS : 
Cowdung, means of preventing use as fuel, (863). 
Green manuring, problem owing to increase of white ant attack 

as result of, and need for investigation, (862-3). 
Natural! oil oakes and oil. Beads, question of export. should be 

investigated, (863). . 

INDIAN CENTRAL CoTTON COMMITTEE, financing of eD'tomological work on 
pink bollworm by, 46,685-8, 46,732. 

RESEAROII : . 
Central organisation, scheme for, (861-2). 
Continuity, want of, (856). 
Co-oroinatlng agency: 

on Lines of Indian Central Cotton Committee proposed, (860). 
Need for, (860). . 

Co-ordination : 
between Central and provincial stall': 

proposed Means, (861), (861-2). 
Want of, (856). 

between Experts of same institution, want of, (856), 46,742-6. 
between Officers on District work and Research officers, want of, 

(856). 
Crop improvement: 

Central organisation advocated, (861). 
Olasses of, (861). 

Definite policy, absence of, (856), 46,738-41. 
Entomological: 

Continuity of work, 46,736-7. 
proposed Functions of Central Government, (862). 
Lines on which required, (858). 
Monthly exchange of reports between Pusa and Lyallpur, 

(856), 46,747-60. 
Planning of work, and question of desirability of over-riding 

authority, 46,691-2. 
Financing: 

Development Fund, scheme for, (858), 46,672-5. 
present System defective, (858), 46.673. 

Organisation py, crops, desirable, 46,665-6. 
Private enterprise, proposal for encouragement, (858). 
Pusa Institute: 

Development as post-graduate training institution would be 
approved, 46,728-30. 

Period of service at, for provincial officers, advantageous, 
46,716. 
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MOHAMMAD AFZAL HUSSAIN, I.A.S.-contd. 
RESEAROHc-contd. 

Pusa' Institute--co1~td. 
Poat-graduate students, qualifications on starting work, 

46,719-20. 
Quality of work, and deterioration in, 46,718, 46,723-7. 
Sectional meeting of entomologists, 46,702-4, 46,713-4. 
Staff : 

Increase advocated, (861). . 
Interchange with provinces, question of, 46,717. 
Qualifications required, (861). 

Research atmosphere, absence of, in institutions, (857), 46,762-3. 
Scholarships and grants for, proposal, (858). 
Staff : 

Administrative work, defect of organisation, and need for 
separation of work, (856-7), 46,751-6. 

Inadequacy of, (856). 
Indianisation advocated, (857). 
Training: 46,76~. 

in Europe or America for higher training, desirable, 
46,660-4. 

Foreign, facilities adVOCllited, (858). 
in Universities, proposal for encouragement, (857-8), 46,693-8. 

RURAL CoMMUNITY BOARD, work of, (860). 
WELF_~RB OF RURAL POPULATION, proposed means for inducing improve. 

ment of health conditions, (865). ' 

Moneylenders, see under Agricultural Indebtedness. 

Mortgages, Bee under Agricultural Indebtedness. 

MUHAMMED NAWAZ KHAN, Sardar, I.A.R.O., M.L.A.: (103), 40,856-
40,910. 

AGRIOULTURAL INDEBTEDNESS: 
Ap.plication of Usurious Loans Act should be enforced, (103). 
Causes of, (103). 
Credit, sources of, (103). 
Measures should ,be taken to restrict or control credit of cuUivatol's, 

(100) • 
. Moneylenders, attempt to abolish debts to, by advancing money 

to tenants, but failure, 40,868-73. 
Reasons preventing repayment, (103). 

AGRIOULTURAL SERVIOES, inadequacy, 40,888 . 
.ANn!:AL HUSBANDRY: 

Improvement of breeds: 
same Attention should be devoted to, as to horse--breeding, 

40,887. 
Personal measures re, 40,879-84. 

Sheep breeding, experience, 40,883-4. 
Civil Justice, administration, greater recruitment from agriculturists 

desirable, (103), 40,857-60. 
CRops: 

Seeds, new varieties, conservatism of tenants and need for demon
stration, 40,874. 

,Wheat, Punjab 11, experience of, 40,875-8. 
EDUOATION, PRIM_~RY: 

Compulsory, difficulty owing to work required from children, 
40,894-5. 

Condition, 40,892-8. 
FRUIT GROWING, good water supply required, 40,906-7. 
HOLDINGS: 

Consolidation: 
Compulsory, advocated, (103), 40,902-5. 
Obstacles in way of, (103). 
Legislation considered necessary, (103). 
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MUHAMMED NAWAZKHAN, Sardar, I.A.R.O., M.L.A.-contd. 
bIPLEMENT8, Raja plough, experience of, 40,898. 
LANDHOLDERS : 

Interest in agriculture: 
Dependence on point of view of Deputy-Commissioner, 40,885. 
Difficulties in way of, political organisations, 40,885. 

most Landlords do not collect all cesses to which entitled, 40,891. 
VETBB.INARY SEB.VICB, value of, 40,889. 

Muktesar Institute, Bee under Research ,under Veterinary. 

MYLES, W. H., M.A., Professor of Economics, Punjab University, and 
Honorary Secretary, Board of Ecoonomic Inquiry: (698-'700), 45,437-
45,522. 

BOARD 01' EcONOMIC INQUIRY: 
Attachment to University or to Lyallpur College as Department 

of Rural Economics, not advocated, 45,491-3, 45,515-6, 45,521. 
Constitution, (698). 
Financing of, (695-6), 45,482-3, 45,522. 
Grants and expenditure of, 1920-21 to 1926-27, (699). 
History of, (693-5). 
Income and expendit~re, in 1925-26, of Rural Section, (700). 
Initiation of research, 45,442. 
Inquiries: 

into Economics of cattle breeding, etc., might be possible, 
45,505-6. 

Family budgets, difficulty of obtaining information and steps 
taken for, 45,496-9. 

Procedure a9.opted in conduct of (695). 
Results of work, availability of, 45,447-8. 

Investigators: 
Employment for, one year normally, 45,461-4. 
Permanent, desirability of, but financial difficulty, etc., (696-7), 

45,439, 45,468-72, 45,517-21. 
Untrained, practice and drawbacks of, (696-7), (697), 4.'5,434-9. 

Official body, change to non-official, and advantage of, (694-0), 
45,443-4, 45,479-80, 45,513-4. 

OTganised scheme of research, need for, (696). 
Publications of, (698-9). 

Exchange with foreign countries, would be advantageous, 
45,449-50. 

Reorganisation, need for, 'an_d proposals, (696-8). 
Secretary: 

Assistant, reorganisation of position needed, (697). 
Full-time, question of, (697), 45,465-7. 

Size of Board and usefulness of, 45,457-60. 
Urban section, no work being done by, and combination with rural 

section I(Jroposed, (694), 45,445-6. 
Work, appreciation by non-officials, politicians, etc., 45,481. 

STATISTICS, crop estimates and censuses of production, collection, qut>S 
tion of Revenue or Agricultural Department as agency for, 45,500-3. 

UNIVERSITY : 
Agricultural Economic course, 45,494-5. 
Economic school and library, 45,451-6, 45,473-8, 45,507-12. 

NARAINDRA NATH SAHEB, Raja, M.L.C.: (574-576), 44,520-44,603. 
Letting of land on batlli system, and effect of tenants turning from 

arable to pastoral activities, 44,542-51. 
Management of land of, 44,600-1. 

AGRICULTURAL INDEBTEDNESS: 
Alienation of Land Act: 

Effects of, (574), 44,576. 
Enquiry into subject required, (575). 
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NARAINDRA NATH SAHEB, Raja, M.L.C.-contd . 
.AGRIOULTUltAL INDEBTEDNEss-contd . 

.Alienation of Land .Act---cuntd. 
Exemption of certain classes from, proposal, (574-5), 44,569-70, 

44,575. . 
Mortgage and sale, further l'estriction of right advocated, (574), 

44,574-5. 
AGRIOULTURAL· INDUSTRIES: 

Cottage industry would be harmful to husbandry, (576), 44,552-4. 
Cultivators have hardly any spare time, (575-6), 44,537-8. 
Dairy farming, makes tenant too keen on fodder crops, (575-6), 

44,538-51. 
Fruit farming, obstacles to, (576). 
Improvements, want of, due to lack of intelligence and education, 

(576). 
Model Factories, Government should start, for utilisation of rice 

straw for paper or crude alcohol, (576), 44,561-2. 
Poultry rearing, cleanliness required, (576). 

CROPS, PESTS AND DISEASES: 
GandheTi insect, damage to cotton crop by, and need for remedy, 

44602. 
further Investigation, need for, (575), 44,522-3, 44,602-3. 
:i'ela insect damage to mango trees by, and need for remedy, 

44,60lt. 
DAIRYING INDUSTRY: 

incre8lSe in Demand by Indian gentleman for butter and cream, 
44,579. 

Milk, higher price for pure milk, willingness to give, 44,577-8. 
DEPUTY COMMISSIONER, sympathetic attitude towards co-operative and 

agricultural matters advocated, 44,558-9. 
DISTRICT BOARDS, should be empowered to levy extra cess for bene

ficiary improvements, (574), 44,529-31. 
EDUOATION: 

.Agricultural: 
College: 

Graduates, employment as apprentices by big landowners, 
reasons against, 44,585-91. 

proposed Preference for admission, (574), 44,565-6, 44,67J.-3. 
Incentives, Government service, (574). 
Institutions, increase advocated, (574), 44,567-8. 
Source of pupils, (574). 

FERTILISERS, use of cowdung as fuel, and propaganda and euueation as 
means to discourage, (575). . 

IRRIGATION :. 
Canals, allotment of Crown waste lands on, policy "e, 44,5~. 
Utilisation of sub-soil water should be encouraged, (575). 
Wells, Tube, proposals for encouragement, (575), 44,532. 

MIDDLE-CLASS YOUTHS, 20 years' leases of small pieces of crown lands to 
students from agricultural colleges, scheme, (574), 44,524-8, 44,592-9. 

ROADS, need for improvement, (574). 
SOILS, means of reclaiming alkali lands, (575), 44,533-6. 
VETERINARY, Dispensaries, need for expansion for not being adequately 

met owing to insufficient funds, (S75). 
Nature study, ,ee 'Under Education. 
Oilseeds, IIlIl 'Under Crops. 

Oil seeds and oil industry: 
Container question, La.nder 4.6,108-10. 
Development of, as cottage industry, advisability doubted, Lan,ier 

46,092. 
Extensive investigation of possibilities advocated, Londer 46,116-8. 
Go'ternment should establish industries whiC'h would keep oilseed and 

oil cake in country, Lander (752), 46,024, 46,094-7. 
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Oil seeds and oil industry-contd. 
Importation of mineral oils for purposes of food adulteration, Lander 

46,213-8. 
Measures taken by Government Te, Milne (213). 
Possibilities of, with improved marketing facilities, Lander (752-3), 

(753-4), 46,02S-33, 46,059A, 46,119-32. 
Present position, Lander 46,123-3l. 
Retention of oilseeds in India and use for feeding cattle and manure 

advocated, Lander (750-1), 46 209A, 46,093. 
Tariff policy, revision desirabie, Lander (754), 46,052-4, 46,119-22, 

46,127-32. 
Utihsation of oil, possible lines of, Lander 46,167-73. 

Okara Estate, value of work on, Milne 41,977-9. 

Panchayats, few, functioning, Strickland 42,289-90. 

Plague, Bee under Diseases under Public Health. 

Post Offices, Bee under Administration. 

Potatoes, Bee under Crops. 

Poultry Breeding. 
Cleanliness required, Naraindra Natll (576). 
Despised by average peasant, Townsend (667), 45,148. 
should be Encouraged, Ujjal Singh (376); Fad AZi 46,525. 
a Paying industry if properly managed, Uiial Singh (376), 42,915-7. 
at Present and prospects, Wilson (816), 46,349-32, 46,494-6. 
no Strong prejudice against, in Punjab, UiiaZ Singh 42,938-45. 

Public Health: 
ADllINI8TBATION: 

in Rural areas, financing of, Forster (511-2), 44,110. 
Tahsjl Boards or Committees, scheme for, Forster (514-5), 44,181-2. 
Training in, for Indian Civil Service officers, proposal, Forster (511), 

43,993-4, 44,107-9. 
All-India Public Health Act, advocated in 1919, but certain doubt as to 

feasibility, Forster 44,002. 
Bacteriological examination, facilities, but need for extension, Forster 

44,019. 
Mr. Brayne's clean villages, improvement anticipated in public health 

if system maintained, Forster 44,144-5. 
Budget provision, ll1isleading nature of figures, and desirability of 

increased provision, Forster 44,189-94. 
Death-rate, improvement only possible by improvement in rural sanita-

tion, Forster (510). 
Decentralisation, satisfactory, Forster 44,095-6. 
Deficiency diseases, normal freedom of population from, Forster 44,134. 
DBPARTHJ!NT : 

Co-operation with CQ-Qperative and Education Departments, 
Anderson 42,707; Forster 44,037, 44,043-4, 44,142-3. 

Executive functions, Forster 44,222. 
Director of, direct access to Minister and to Governor, advocated, 

Forster (510-1), 43,989-92. 
DISE.4SES: 

Cholera, Forster 44,054-5. 
Hookworm, extent of, Forster 44,047-53. 
Malaria: 

Connection of borrow pits along railway lines with, question ot, 
Forste1' 44,230-1. 

Connection with sterility, Forster 44,212-4. 
Endemic, correlation between rice cnltivation and, Forster 

44,138-9. 
Extermination, possibility, question, Forster 44,135-7. 
Inadequacy of rural hospital organisation for dealing with, 

Forster (519). 
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Public Healt~contd: 
DISEAsEs-contd. 

Malaria-contd. 
Irrigation not a factor, but rather beneficial, except in cases of 

,!a~erlogging, Forster 44,056, 44,089-90, 44,24~1. 
QUlDlDe: 
. Distribution method, Forster (519). 

Price, reduction desirable, Forster 44,028. 
Production should be in hands of Government of India, 

Forster 44,03~, 44,091-4. 

Plague: 

Prophylactic, disapproved, Forster 44,202-5. 
Supply inadequate, Forster 44,036. 

Off-season measures, Forster (516). 
Statistics 'I'll, and impossibility of materially affecting death 

rate by rural hospital organisation, Forster (519). 
Reporting agency: 

Defects of present system and need for improvement, Forster 
(515-6). 

Village schoolmasters as, proposal, Forster (516), 44,117-9. 
Relapsing fever, itinerating medical officer preferable to rural 

hospital organisation, Forster (519). 
Suppression, agencies necessary for, Forster (515). 

DISPENSARIES : 
must be put unden DepartJUent of Public Health, Brayne (75). 
Travelling, should be under District Medical Officer of Health, 

Forster (519). 
DISTRICT BOARDS: 

Expenditure on, fixing of amount by Government, proposal, Forster 
(512), 43,996-7. 

Imposition of extra rate by Government, proposal, Forster (512-3), 
44,103-4. 

Neglect by, Forster (511-2), 43,995-4001, 44,155-61. 
special Rate, proposal, Forster 44,195-6. 

Drainage of soils of more importance tlhan rural water supply, Forster 
44,022, 44,133, 44,224. 

petty Hospitals in rural areas, objections to system and abandonment 
advocated, Forster (518-9), 44,003-16, 44,183-7. 

Hygiene Institute, sanctioned formerly but scheme in a.beyance, Forster 
44,018. 

Infantile mortality rate, Forster 44,115-6. 
special Instruction in jails not considered necessary, Forster 44,038-42. 
Latrines desirable in villages above certain population, Forster 

44,215-20. 
LEGISLATION: 

Consolidating Act, need for, and proposed lines of, Forster (514), 
44,002, 44,111-4. 

Consolidation, Government of India attitude, Forster 44,197-9. 
Principle of, and inefficiency of systeJU, Forster (514), (515). 
for Storage of farmyard manure at a fixed distance from homes 

and village sites, advocated, Sampuran Singh (799). 
Low standard of health in districts with waterlogging and blocking of 

drains, Forster 44,133. 
ordinary Manure and night soil, effect on health, Forster 44,045-50, 

44,146. 
Maternity and infant welfare work in villages, developmeI).t advocated, 

Bmyne (75). 
Medical College, Forster 44,020. 
Medical Officer of Health and assistant for each district advocated, 

Forster 44,057-8, 44,063-5. 
Medical practitioners, subsidy system, and proposed change in, Forster 

(517-8-9), 44,12~, 44,162-73, 44,179-80, 44,183-7. 
Ministry of' Health, onus on, of deciding for or aglllinst remedial action 

and of compelling local Sanitary Authority to take action, proposal, 
Forster (515). 
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Public Health-contd. 
MORTALITY: 

Caused by epidemics, not by diet, Forster 44,132. 
High rate of, Forster 44,232-7. 

Organisation, Forster (513-4). 
Patent medicines, no control of sale, except those such as opium and 

cocaine, Forster 44,128-9. 
Permanent preventive organisation for rural circles, non-carrving out 

of sche1Iles, Forster (512), 44,102-4. -
Quack doctors, no control possible, Forster 44,125-7. 
Reorganisation scheme, position re, Forster 44,105-6. 
Rural Sanitary Board, functions and oonstitution, etc., Forster 

44,097-101. 
SANITARY INSPECTORS: 

Employment of one, per district, advocated, F01'ster (519), 44,058-63. 
Salary, Forster 44,061. 
proposed Training, Forster 44,060. 

Sanitation! drainage conditions, satisfactory, Forster 44,025-7. 
new Superior Service, no knowledge of, Forster 44,067-8. 
WATER SUPPLY: 

Canal water means of dealing with, Forster 44,023-4. 
Effect of infiltration of salt, Pind Dadan Khan Wilson (810). 
in Rural districts, shortage in some parts, but not an urgent 

quel!tion on t!Ie whole,. J!'orster 44,022. 
Whea~atIDg, question of reSIstance to disease, Forster 44,227-8. 

Pusa Institute. see 'Under Research. 
QUIRKE, T. F., Chief Superintendent, Civil Veterinary Department: (137-

139), 41,284-41,434. 
ANIMAL HUSBANDRY: 

Bulls supply of: 
Brahmani bulls, problem of, 41,384-8. 
to District Boards through Veterinary Department, 41,348-52, 

41,390. 
Inspection of progeny, 41,389. 

Camels, surra. in, research work re, and need for, 41,422-5. 
Castration of bulls: . 

Hindu opposition decreasing with introduchion of Italian 
method, 41,290. 

Policy and prospects, 41,288-305, 41,378-88. 
Cattle breeding: 

Control by Veterinary Department, approval of, 41,315-8, 
41,392-4. 

Definite contribution desired from District Boards supplemented 
by Government grants, 41,432-4. 

District Boards' interest in, 41,391. 
Obstacles, 41,405-6. 
Organisation of present tracts, proposal, 41,408-18. 

Central Cattle Bureau, advantages anticipated, 41,331-2. 
Hissar farm, lJ,uestion of increase of irrigated area, 41,369-73. 
Horses, Burra In, need for Tesear('h work, 41,425. 
Sheep, mortality among, need for research, 41,421. 

VETERINARY: 
Assistants, advantage of recruitment of subordinates from 

zamindar class, (137). 
Cattle fairs, !increase in, and difficulty caused by, (138), 41,342-4, 

41,405. 
Civil Veterinary Department: . 

Contr,!l py Director of Agriculture, objection to, (137). 
OrganIsation and staff, 41,322-8. 
Relationship with District Boards, 41,426-34. 
Staff, insufficient, 41,333. 

Contagious diseases: 
Assistance of co-operative societies hoped for, (138). 
Indigenous cattle more immune from, 41,320-1. 
IntrOduction from ooyond the borders, 41,353. 
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QUIRKE, T. F,-contd. 
VBTERINARY-Contd. 

Contagious diseaees-contd. 
Leg~siliti?n, proposal, (138), 41,352, 41,395-403. 
NotificatlOn of certam, 41,403. 
Obstacles in dealing with, (138), 41,306-8, 41,397-404. 
Prevalence of, 41,318-9. 
Reporting of (138), 41,337-8. 

. Rinderpest, iegislation, proposal, (138). 
DIspensarIes: 

Control by Provincial authority, system of, (137). 
Development of facilities, scheme (137). 
Expansion fairly adequate, (137). 
Fixed, advantage of, over touring, 4-1,419-20. 
Public appreciation of work of, increasing, (137). 
Relationship of Provincial Government and District Boards, 

(137») 41,329-30, 41,426-31. 
Staff, unportance of (137). 
Touring, abandoned as expensive and unsuited to local c.on

ditions, (138). 
Officer with Government of India, appointment advocated and 

advantages anticipated, (138). 
Preventive inoculatlOn: 

Holding of lambardars and zaildars responsible for, proposal, 
(138). 

Obstacles in way of, (138). 
Simultaneous method, risks in connection with, and results in 

other provinces awaited, 41,309-14. 
Private practice little scope for, 41,336. 
Propaganda work by co-operative societies, 41,339-41. 
Research: 41,345-7. 

further Facilities desirable, (138). 
proposed Lines of, 41,421-5. 
Muktesar Institute, special investigation should be conducted 

by officers of, as far as possible, (138). 
Provincial Institutions, advocated in addition to Imperial 

Institution, (138). 
Serum, supply sufficient if adequate funds available, (138), 

41,374-7. 

Railways, Bee WIlder Administration. 

Rajputs, prejudice against taking up agriculture w_kening, Darling 44,722. 

Redemption of Mortgages Act, see 'Under Agricultural Indebtedness. 

Research: 
Agricultural meteorology, attention needed, Wilsdon (408). 
All-India Central Board of Agriculture with committees for different 

crops, opinion re proposal, Lander 46 133-5. 
All-India Research Committee, proposal, Lal Chand 40,978-89, 40,!l91. 
Applicative work, organisa,tion on provincial basis, necllSSw:y, Wilsdon 

(407). 
Bacterial flora and protozoal fauna, opportunity for, with opening up 

of the Nili Bar, Tro'Ught (848). 
Oentral, appointments, recomme.ndation rll pay and training, Lande·r 

45,991-2. 

OEN'lRAL ORGANISATroN: 
wJth Funds for co-ordination of, would be useful, Milne 41,477. 
for Fundamental reses.rch, danger of theory, Wilsdon (407). 
of Problems of All-India importance advocated, Brownlie (708), 

(711), 45,674; Lander (749), 45,979. . 
Scheme for, Mohammad A/zaZ H 'Ussain (861-2). 

CENTRAL AND P:COVINCIAL: 
Distribution between, proposal, Town .• end 45,157-8; Tro'Ught (846), 

(847), 46,640-9; Mohammad A/zal Hussain (861). 
Organisation, scheme for, Lander 46,135-47, 46,159-60. 
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Research-cOfl.td. 
Central research officers for particular subjects for employment in 

Provinces, proposal, Milne (165), 41,475-6, 41,536. 
Continuity of work, Milne 42,099. 

Want of, Mohammad Alzal Hussain (856). 
Co-oRDINATION : 

Board on lines of Department of Scientific and Industrial Research, 
sche~e for, W,ilsdon (409~, 43,370-1,43,398, 43,502-5. 

Committees on hnes of lndlan Central Cotton Committee advocated, 
l'oumsend (665); Mohammad Afzal Hussain (860). 

between Experts of .same institution, want of, Moharr.mad A/zal 
Hussain (856), 46,742-6. 

Inadequacy of, Townsend (665), 45,140-2, 45,16~. 
proposed Means, Mohammad A/zal Hussain (861), (861-2). 
Need far, JAl Ghand (106); Tro1l{1ht (846); Mohammad Ajzal Hwsain 

(860). 
Want of, Mohammad A/zal Hussain (856). 

CoUNCIL: 
Failure formerly, Milne 41,484. 
Value of, and to be restarted, Milne 41,484-6. 

Definite policy, absence of, Mohammad A/zal Hussain (856), 46,738-41. 
on Demonstration farms and by individual farmers, proposal for, Wilson 

(803),46,479-80. 
Discontinuity, danger of, with removal of any particular officer and 

need for definite policy, Lander 46,068-75. 
Distribution between Pusa and ProvincllR, Milne (165-6), 41,478, 41,790-6, 

42,048-9. 
Division into branches, proposal, Brayne (61). 
Economic Botanist needed, Gole (486), 43,849, 43,854.5. 
Engineering questions, see under Engmeering Section under Agricultural 

Department. 
ENTOMOLOGICAL : 

Amsacta (moth), and need for more funds, Mohammad .4./zal 
Hu .• sain 46,683, 46,684, 46,690, 46,705-12. 

Continuity of work, Mohamnnad Alzal Hussain 46,736-7. 
Cotton, pink bollworm, Mohammad Alzal Hussain 46,683, 46,685-9, 

46,731-3. 
proposed Fnnctions of Central Government, Mohammad Alzal 

H ussaiu (862). 
Lines on which required, Moho.mmad Alzal Hussain (858). 
Monthly exchange of reports between Pusa and Lyallpur, Mohammad 

Alzal Hussain (856), 46,747-50. 
Planning of work, and question of desirability of over-riding 

authority, Mohommad A/zal Hussain 46,691-2. 
Rat destruction, Mohammad Alza! Hussain 46,683, 46,68~, 

46,709-10. 
Work required, Milne (188). 

Experimental Fa,rms, inadequacy of number, Darling (602-3). 
Field experiments on selected estates under provincial experts, proposal, 

Gole (486). 
FINANCING 011': 

by Contributions from Provinces and Government of India, not by 
cess or export duty, advocated, Lal Ghand 40,.985-9. . 

Development Fund, scheme for, Mohammad Alzal Hussam (858), 
46,672..5. 

by Means of cess, probable opposition to, Milne 41,482. 
bigger Proportion of 'money revenue of Province should be set apart 

for, Milne 41,482. . . 
Sugar drnport duty might be earmarked for, Mtlne 41,739. 
present System defective, Mohammad A/zal Hussain (858), 46,673. 

Fundamental and applied, Trought (845-6), 46,640-5. 
Government physical laborwtory, proposal, Wilsdon (409), 43,427-8. 
Importance of, Milne 41.,787, 41,921; Do!linp (587). 
Individual crops, brea.Inng up of orga.D1satlOn and employment of one 

man on crop, Milne 41,487. . 
new Institutions, recommendation re situa.tIons of, Londer 46,083. 
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R esearch-contd. 
Irrigation, see that title. 
Lines on whiCih required, Brayne (61); Milne <1187-8),41,789-94; lrilsdon 

(408); Cole (484); Townsend (665); Lander (747-8), 45,897-9; Wilson 
(804). 

Mycology work required, Milne (187-8). 
NU1'RITION: 

Close touch with Dr. Warth, Lander 46,06~1. 
DlWIger of discontinuance of work, Lander 46,071-3. 
Department, need for, in India and proposals, Lander (747), 

45
1
981-6. 

Faci ities not adequate, Lander 46,064-5. 
Mineral contents of wheats grown on different types of land, 

Lwnder 46,11l. 
Same methods desirable in different countries, Lander 46,063. 
School of, scheme ... Lander 46,,048-5l. 
U.S.A. facilities, Ulnder 46,ltsl-8. 
Work being carried out at present, Lander 47,059-65. 

ORGANISATION OF: Milne 41,483. 
by Crops: 

Desirable, Mohammad Alzal Hussain 46,665-6. 
Proposal, Darling (583), 44,607-8. 
Question of, but financial difficulty, Milne 41,464-7l. 

from Point of view of type of holding, Darling 44,608-9. 
Private enterprise. proposal for encouragement, Mohammad A/zal 

Hussain (858). 
PROVINCIAL : 

Codification advocated Lal Chand, 49,99~l. 
Encouragement desirable, lVilsdon 43,505. 
Institutes : 

Financing and a!Iministration of, by Research Board, scheme. 
TrO'Ught (847). 

Organisation and staff required for, Tro'Ught (847). 
Scheme for, Lander 45,993-7. 
most Suitable centres for, Trought (846-7). 
Type and extent. of buildings required, Trought (848). 

Provincial centres, increase will gradually be necessary, Milne (165), 
1042-3. 

PUSA INSTITUTE: 
Affiliation to University, would be beneficial, Milne 42,096; Wilsdo:, 

43,402. 
Development as post-graduate training institution: 

Anticipated, Milne 41,504-5. 
would be Approved, Mohammad A/zal Hussain 46,72~; 

Lander 46,084-9. 
Development as provincial research station, proposal, Wilsdo" 

43,399-401. 
Period of sen-ice at, for provincial officers, advantageous 

Moham_mad A/~al Hu.ssain 46,716. 
Postgraduate students, qualifications on starting work, Mohfl.mmad 

A/zaJ Hussain 46,719-20. 
Quality of work, and deterioration in, Mohammad A/zal Hussain 

46,718. 46,723-7. 
Research should be main fUllction of, Milne 42,095. 
Sectiollal meetillgs: 

of Entomologll'ts, Mohammad A/zal Hussain 46,702-4, 46,713-4. 
Value of, Milne (165), 41471. 

SituatiOll not satisfactory, lVilsdon 43,391, 43,397. 
Staff : 

Increase advocated, Mohammad A/rol Hussain (861). 
Interchange wi~h provinces, question of, Mohammad A/zal 

Hussain 46,717. 
Qualification required, Mohammad A/zal Hu-ssain (861). 

Value of: 
and EX\lallsion desirable, Milne (165). 
to ProvlDces, question of, Townsend 45,156, 45,244-6; Wilsdon 

46,301. 
no Voluntary research workers, Wi/sdon (408), 43,392. 
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Research-conta. 

Relationship of central and Provincial departments, note on relation
ship of Federal and State Departments in America in comparison 
with, LandeT (756-73). 

Research atmosphere, absence of, in institutions, Mohammad A/zal 
Hussain (857), 46,762-3. 

Scholarships and grants for, proposal, Mohamm.ad A/zal Hussain (858). 
Scientific staff of Government of India, increase, desirable, Fazl Ali 

(836). 
Sectional conferences, desirability of, Milne (165), 41,471-4. 

STAPP: • 
Administrative work, defect of organisation and need for separation 

of work, Mohammad A/zal Hus.~ain (856-7), 46,751-6. 
Inadequacy of, Mohammad A/zal Hwsain (856). 
Indianisation advocated, Mohamtlla.d A/zal Hussain (857). 
Provincial, recruitment difficulty, Wi/sdon (409), 43,376, 43,429-30. 
Temporary drawing on corps of experts provided for Imperial pur-

poses scheme might be useful, Milne 42,045-8. 
Trained Assistants, need forI Brownlie (708). 
Training: Mohammad A/za Hussain 46 764-5. 

in Europe or America for higher training, desirable, 
Mohammad A/rol Hussain 46.660-4. 

Foreign, facilities advocated, Mohammad A/zal Hussain (858). 
Scheme, Lander (749), 45,990-7. 

Statistical mathematics, development needed, Wilsdon (408). 
Survey of possibilities, proposal for enquiry into by Committee, Trought 

(846-7). 
U.S.A. system, investigation of principles and application to India as 

far as possible advocated, I"ander (747), (749), 45,977-8, 46,135-42. 
Universities, close collaboration with, desirable, LandeT 46,080-3. 

IS UNIVERSITIES: . 
Desirable and scheme for encouragement, Wilsdon (407-8), 43,369-72, 

43,387-90, 43,402, 43,506-8, 43,613-20, 43,623:5, 43,631. 
Proposal for encouragement, Mohammad A/zal Hwsain, (857-8), 

46,693-8. 

Revenue, ,ee Land Revenue. 

Rice, lee under Crops. 

Rinderpest, see undeT Contagious Diseases under Veterinary. 

Roads, see undeT Administration. 

Rome, International Institute of Agriculture, see that title. 

Rural Community Board: 
Functions, composition and working of, Strickland 42,284-7; AndeTson 

42,640. 
Work of, Mohammad A/zal Hwsain (860). 

Rural Community Councils: 
Adult education through, propasal, IT'ilson (805). 
as Agency for propaganda discouraging use of cowdung as fuel, advo-

cated, Strickland (293-4). 
Ajmer-Merwara, grant to, advocated, Stricklwnd (296). 
Benefits hoped for from, Wilson (819), 46,368-9. 
Improvement of health should be taught by, Strickland (296). 
Instruction of village smiths in repairing implements by, proposal, 

Strickland (294), 42,266-8. 
Particulars re composition, method of working, etc., Strickland 

42,254-9, 42/291. 
Relations witll District Boards, Strickland 42,287-8. 
Step in right direction, Darling 44.640, 44,662-6. 44,67.1-2. 
Work of, etc., Broyne 40,538-43, 40,782-7. 

CXVlll 



INDEX. 

Salt: 
Distribution by Co-operative Societies, Strick/,and 42,229-30. 
Illicit profite ,on, in some cases, and question as to means of preventing, 

Strickland 42,231-5. 

SAMPURAN SINGH, Sardar, Barrister-at-Law.! Honorary Secretary, Lyall
pur Central Co-operative Bank, Ltd.: (795-199), 46,242-299. 

ADMINISTRATION: 
Post offices: 

One, in every village, advocated, (796). 
in Villages where not paying, Co-operative Societies should 

make up deficiency, (796). 
Roads, metalling of canal banks and opening to public traffic advo

cated, (796), 46 274-5. 
Telegraphs, Canal, opening of, to the public advocated, (796). 

AGRICULTUlI.AL DEPARTMENT, great service done by, but improvE'ment 
and extension needed, (796). . 

AGRIOULTURAL INDEBTEDNESS: 
Agriculturist Moneylenders, number not increasing, 36,27.6. 
Mortgage and sale, prevention when holdings below certain area, 

advocated, (796). 
Usurious Loans Act: 

practically a Dead letter, (796), 46,279 . 
. Enforcement advocated, (796), 46,253-4. 

AGRICULTURAL INDUSTRIES, proposal for Government encouragement, 
(797). 

AGRlOULTUlI.AL LABOUR, attraction of, to cultivate land, propaganda and 
facilities for cheaper travel needed, (797). 

AGRICULTURISTS AND NON-AGRICULTURISTS, classification and attitude of, 
46,290-8. 

Aloo"IMAL HURBANDRY, selection and cross-breeding advocated and pro
posal, (798). 

CAPITALISTS. number have taken to agriculture but object is expansion 
of holdings, (799). 

CO-OPERATION: 
Cattle-breeding societiesJ. little done to improve breeding in the 

Punjab at present, (79t!). 
Central Banks: 

Lyallpur, capital, deposits, eW.l 46,266-72. 46,286-7. 
Strong banks in every tahsil aavocated, (796). 

Credit Societies, extension needed, (796), (797). 
Deposit of money with banks increasing as result of movement, 

46,273. 
Encouragement of growth of, proposed measures: 

by Government, (797). 
Men in touch with co-operative systems in Europe should be 

employed, (797). 
Good done by, (798). 
Improvement, possibility, 46,262. 
Jomt farming societies, necessity of, (798). 
Legislation should he introduced to compel minority to join for the 

common good, (798). 
Official control, an assistance, 46,285. 
Purchase Societies, not very successful, (798). 
no Societies for aggregation of fragmented holdings, but would be 

useful, (797). 
Sale SOCIeties: 

Advocated, 46,263-5. 
Working of, and proposals for improvement, (798), 46 277-8. 

Societies for use of agricultural machinery, system should be ex
tended, (798). 

COTTON, co-operative ginning factories, proposal, (797). 
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SAMPURAN SINGH, Sardar-eonta. 
DBKoNsTRAToBB, members of Agricultural tribes preferable as, 4.6,299. 
EDUCATION: 

Adult: 
Night schoolll, Lyallpur, 46,243-8. 
Popularisation of, in rural tracts, proposed means of, (796). 

Agricultural : 
Attendances at schools good, (795). 
Incentives to taking up, (795), 46,280-2. 
Need for extension) (795). 
Students, source ot, (796). 
Teachers: 

Source of~ (795). 
not SuffiCIent. (795). 

Rural! students should be kept in touch with agricultural life 
while being educated in spare time, (799). 

FINANCE: 
Co-operative Mortgage banks for long-term loalls, advocated, (796) 
Tacca"i advances: 

Executive officersJ,. administration by, unpopular, (796), 46,252. 
Issue through uo-operative Department advocated, (796), 

46,249-52. 
full Use not made of owing to corruption of petty civil officers, 

(796). 
HOLDINGS: 

Consolidation, obstacles in way of, (796). 
Legislation to prevent sub-divitsion of holdings already reduced to 

certain acreage, suggestion for, (796). ' 
Legislation in regard to widows, considered necessary, (796). 

IMPROVEMENTS, reason for non-carrying out of, by landowners, (799). 
IBBtGATION : 

Canals: 
Department, overlapping with Revenue Department~ and 

revenue work should be in hands of one department, \797). 
Distribution of water, corruption among officials encouraged, 

(797). . 
Metalling of banks and opening to public traffic advocated, 

(796), 46,274-.'i. 
Supply of water should be stopped in districts. where sulHsoil 

water deteriorates soil, (797). 
Telegraphs should be opened to the public, (796). 
Volumetric system, desirable (797). 

Canals and wells, should be compiementary to each other, (797). 
Tube well system should be started, at same rates as canals, (797). 

Lu."1l0WNERS, interest taken in holdings, (799). 
MARKETING: 

Adulteration, (797). 
Co-operative Commission shops, proposal, (797) 46)259-61. 
Informa·tion as to market conditions, more effective steps should 

be taken to obtain, (797). 
MIDDLB CLAss YOUTHS, means of popularising agricultural profession 

for, (796). 
PUBLIO HRALTH, legislation for storage of farmyard manure at sufficient 

distance from houses and village sites advocated, (799). 
VBTBll.INABY: 

Assistants should be drawn from agricultural claBSes, (797). 
Civil Veterinary Department: 

l4lould be Independent, (797). 
great Service done by, but Improvement and extension needed, 

(796). 
Contagious diseases: 

Difficulty in dealing with, (797). 
LegislatlOu IIdvocated for notification, etc., (797). 

Dispensaries: . 
under Control of Local District Boards, (797). 
need for Expansion not being adequately met, (797). 
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SAMPURAN SINGH, Sardar-contd. 
~ETE~lRy-contd. 

Dispensarie&-contd. 
One, for group of four or five villages, proposal, (796), (797), 

46,255-8. 
Touring, should be stopped, (797). 
Transfer of oontrol to Provincial authority not advocated, (797). 
full Use not made of, (797). 

Lahore College, admissions, criticism and proposal, (797). 

SANGSTER, W. P., C.S.I., C.I.E., Chief Engineer, Irrigation Works: 
(1-11), 40,112-267. 

ADMINISTRATION, Consulting Engineer to the Government of India, 
retention of;. and shortening of period of abeyance of appointment, 
advocated, ~1-2). 

AGRICULTURAL . LABOUR, colonisation of uncultivated lands, system, 
(9-1O), 40,265-6. 

COWDUNG, means of preventing use of, as fuel, (9), 40,257-60. 

FORESTS: 
Department, co-operation between Irrigation Department and, 

satisfactory, 40,133. 
Irrigated plantations, system of, (10). 

IRRIGATION: 
Canal : 

Areas irrigated by existing ca.nals, statistics, (6). 
Areas to be irrigated by projected canals and extensions, statis

tics, (7). 
Areas, undeveloped lands in, (3). 
Banks: 

Grazing leases, (9), 40,232, 40,261-4. 
Plantation produce on, difficulty of disposing of

6 
40.t237-40. 

Rank grasS' on, eradication as far as possible, 4 ,2311-6. 
Capacity of, 40,225-6. 
Colonisation, system]. i9-10), 40,265-6. 
Cost per acre, 40,16IHS. 
" Deltas" on, from 1917-18 to 1924-25, (4). 
Distribution of water: 

on Co-operative systemA offered but not accepted by people, 
40,152-9. 

Kiari system, 40,169-71. 
System, (3-4), 40,194-209, 40,220-2. 

Volumetric method: 
11. Acreage system, 40,119-24. 
Extent of, at present, 40,118, 40,177. 
Module, impossibility of manipulating, 40,190-3. 
System, description of, 40,178-93. 

Economic use of water by cultivators I (5), 40,169. 
Formation of alkali, precautions aga.mst. 40,250-4. 
Intensity, question of increasing, and difficulties in way of, (5), 

40,227-31. . . . 
Khari! and Tala dutIes per cusec of mean dIscharge at canal 

head, 1917-18 to 1924-25, (4). 
Losses by evaporation and absorption, (4-5), (8), 40,210. 
Officers, removal of magisterial powers from, and drawback of, 

40,184-6. . 
Pattmris amalgamation with revenue patwarts: 

Exp~riment in Western Ju~na. Canal area, (11). 
former Proposal of, and ob]ectlOns to, (10-11). 

Plantations: 
Measures taken T8, {9}, {10}, 40,257-60. 
Receipts from, (9).. .., d t1. 

Sub-soil brought up by, reachmg state of eqUilibrIUm at ep" 
of about 10 or 12 feet, (8), 40,212-5. 
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SANGSTER, W. P., C.S.I., C.I.E.-contd. 
I~GATION--contd. 

Canal--eontd. 
Waste of water, methods of preventing, 40,169-70, 40,216-9. 
Water rates per acre, 40,164. 
Wheat acreage, tendency to decrease and to increase cotton 

acreage, 40,172-3. 
Zilladars, recruitment from Agricultural College and by pro

motion, 40,242-9. 
Central Board, Government of India propo.~al, and approval of (2) 

40,114-6. ' , 
Central control, importance of, (1-2), 40,145-50, 40,200. 
Departmentl co-operation with Agricultural and Forest Depart-

ments satIsfactory, 40,133-7, 40,151. 
New schemes and extensions, contemplated, (2-3). 
New schemes, opposition of Bombay Government to, (3),40,174-6. 
Nili Bar scheme, question of desirability of restrictions, in leases, 

as to cultivation method, 40,138-44. . 
Re~earch : 

Central and provincial departments advocl\lted, 40
J
16l>-8. 

Scientific Research officer, appoontment of, ana work to be 
carried out by, (8), 40,255-6. 

as Transferred instead of reserved subject, objections to, 40,145-<50. 
Wells: 

SOIL: 

only Desirable in districts where canal irrigation impossible, 
40,126-7. 

Tube, ideal strainer not yet obtained, difficulties of, and 
work being continued, 40,128-31. 

Bam land, reolamation proceedings, (8-9). 
Ero.sicn, means of preventing, (8). 
Formation of alkali, precautions against, 40,250-4. 
Inferior lands, grants of, to certain classes on favouraJble conditions, 

(9), (10), 40,141. 
'Waste land, propOllal re, (109). 
Waterlogging, position re, wnd means of preventing, (8). 

Seeds, see under Crops. 

Senji, see under Crops. 

Sericulture, see under Agricultural Industries. 

Sheep, see under Animal Husbandry. 

SH IV DEVSINGH, Honorary Magistrate, Siranwali: (384-8). 43,028-43,129. 
Land owned by. and cultIvation through tenants, 43,124-8. 
AGRICULTURAL DEPARTMENT. cultivators have confidence in recommenda

tions of, when they see things prootically done, 43,064. 
AGRICULTURAL INDEBTEDNESS: 

Cattle dealers, giving of cattle on credit, system, 43,098-101. 
Oauses, (385). 
Credit, sources of, (385). 
propoeed Measures for lightening burden of, (386). 
Moneylenders: 

Decline of business, 43,040, 43,071. 
Investment of money in Oo-operative movement, 43,041. 

Mortgages: 
Limitation of Tight of mortgage and sale advocated, (386). 
Mortgaged lands redeemed, Sialkot District, 43,071. 

Non-terminable, should be prohibited, (386). 
Repayment, reasons preventing, (385). 

AGRICULTtIBAL INDUSTRIES: 
Obstooles in way of expansion, (387). 
Official guidance, need for, 43,111-6. 
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SHIV DEV SINGH-contd. 
AGRICULTURAL INDUSTRIES-collfd. 

Preparation of agricultural produce- for consumption, Government 
should take initiative in' establishing, (387). 

Rope making by villagers for own use, 43,117. 
Time spent by cultivators on holdings and idleness in slack season. 

(387). 
'fools and applia:nces, further ~tudy of each industry with a view to 

introduction of, recommended, (387) . 
. AGRICULTURAL LABOUR: 

Areas not under cultivation, no special mea.sures needed to facilitate 
occupation of, (387). 

Attraction of, frol11 areas in which there is surplns, no meaSUI'es 
needed in the Punjab, (387). 

no Shortage of, (387). 
ANIMAL HUSBANDRY: 

Fodder: 
Shortage at certain periods, (387), 43,056, 43,058. 
g·torage of wheat straw, proposaJ, 43,059-60. 

keener Interest in; education the only means of inducing, (387). 
Overstocking of pastures, (387). . 
Pastures, absence of, (387), 43,057. 
Working cattle, condition of, 43,055. 

CAPITAL, means of attracting, to agriculture, (388). 
CO-OPERATION: 

Better farming societies, value of, and Agricultural Department 
should assist, with advice, (385). 

Co-operative credit, de,-elopment of, (385), 43,035-6. 
Credit Societies, small and large, scope for both types, 43,079-80. 
Cultivators' position improved by, and freedom from money 

lenders, 43,040, 43,070-8. 
Legislation needed to compel minority to join for the common good, 

(387). 
Progress satisfactory, and no special steps needed, (387). 
Societies in Sialkot district achieving objects, (387). 

CROPS: 
Fa"ilities should be provided for research into pests and diseases, 

(386). 
Damage by wild animals, free licence of hunting proposed to 

prevent, (386). 
Improvement: 

Agricultural department doing all necessary for, (386). 
llethod, (386). 

Ir.~roduction of new, advocated if tried first on some experimental 
farm, (386). 

Seeds, distribution of, more facilities required, (386), 43,086-9. 
CuLTIVATION: 

Improvement, 43,063. 
)[ixture, growing of more important crops in, should be avoided. 

(386). 
Rotation of crops, points to keep in view re, (386). 
Tillage, tield must be ploughed with furrow-turning plough after 

harvest, (386) • 
• DEMOSSTRATION AND PROPAGANDA: 

Expert ndvice would be taken if cultivator found it' really paid 
. him, (385). 
Farms: 

Influence of, (384). 
One at each convenient centre for about 50 ,-ill ages advocated, 

(385). 
Sllceess of, (385). 

EDUCATIO:-i : 
Adult: 

no Non-Official agency in the Punjab, (384), 43,096-7. 
Popularisation, means of (384), 43,031-2, 43.061-2. 
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SHIV DEV SINGH-eontd. 
EDl1CATION-contd. 

Agricultural: 
Facilities, urgent need for extension of, in Sialkot District, 

(384). 
Incenth'e to take up, (384). . 
Institutions, number sufficient, (384). 
Students: 

After careers, (384). . 
Source mainly from agricultural dasses, (384). 
Technical knowledge, no recil1\t movement to improve, 

(384). 
Teachers: 

should be Drawn from agricultural classes, (384). 
Numbers sufficient, (384). 

must Benefit cultivators, (387). 
Illiteracy, removal of, of paramount importance, (384), 43,031-3. 
Nature study, useful, (384). 
Primary, .small number of boys passing through fourth class, 

explanatIon, (387). 
Rural bias desirable, (387). 
School farms, useful, (384). 
School plots, useful, (384). 

FERTILISERS: 
Artificial, preparation in India, facilities advocated, (386). 
OowdulIg, means of preventing use as fuel, (386). 
Mohun {'ake, scope for application of, Sialkot District, (386), 

43,118-20. 
Natural, means of increase, (386). 
Popularisation, means of, (386). 

FINANCE: 
Mortgage hanks should be organised for long term credit,. (385), 

43,0:37, 43,102-3. . 
Taccavi adva.nces: 

Delay in granting, 43,038. 
Issue through co.operative banks advocated, (385), 43,238-9. 
not "ery Popular .. (385), 43,038. 

HOLDINGS: 
Consolidation: 

by Co-operative Department" (386). 
Obstacles in way of, (386). 

Fragmentation, ·no means for reducing loss resulting from, possibl~ 
at present, (386). 

Legislation considered necessary, (386). 

IMPLEMENTS: 
Difficulties of manufacturers of, (387). 
Local l\Ianufacture, Department must have workshop for, (387). 
Measures to hasten adoption of improved, suggestions for, (387). 

IMPROVEMENTS by owners of agricultural land, causes preventing, (388), 

IRRIGATION: 
Canals, improvement. needed to make supply more regular, (386). 
Oonditions, Sialkot district, 32 065-9, 43,090~1. 
New scheme may bo tried in ·Sialkot district, (386). 
Wells: 

Facilities needed for water lifting by means of improved lifts, 
(386). 

Sinking ~f. new, could be encouraged by tacrat,j loans, 43,092. 

LAND REVENUE, reduction of assessment, planting of trees and enclosure 
of pastures would be encouraged hy, 43,105-9. 

LANDOWNERS, would cultivate own land with proppr guidance and 
prospect of profit, 43,082-4. 

MIDDJ.I!-CLASS YOUTHS, taking up Of agriculture b~', Agri('ulture TIlU6t be 
made more productIve und more remunerati"e, (3"4). 
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-INPEX. 

SHIV DE~ SINGH-contd. 
VETERINARY: 

Civil V~terinl:'ry depart~ent. should be independent, (387), 4.3,045-8. 
ContagIous dIseases, legIslatIon would be unpopular, education and 

propaganda required, (387). 
Dispensaries: 

Control should be transferred to Provincial authorities, (387), 
43,050-2., 

Expansion, need for, not being adequately met, (387). 
under Local District Boards, system not satisfactory, (381), 

4.3,049. 
Touring, none, in district, (387). 
full Use' not made of, by agriculturists (387). 

Preventive inoculation, popular, and demand for increasing, (38i), 
43,053-4. 

Research: 
further Facilities desirable, (387). 
Provincial institution advocated, (387). 

Serum, supply often insufficient, (387), 4.3,054. 
Special investigations should be conducted by Research Officers in 

Province (387). 
Superior Veterinary Officer with Government of India not con

sidered necessary, (387). 
WELFARJII OF RURAL POPULATION: 

Economic surveys advocated, (388). 
Government should construct model village, (388). 
Improvement of health conditions, education necessary, (387). 
Measures against village ponds and manure heaps should be 

taken, (388). 
Social activities of villagers should be encouraged, (388). 

SIMSON, Messrs. Henry, Ltd., note on grain elevators, (28-33). 

SMITH, J. G., Chief Engineer, Irrigation: (406-7), 43,266-43,672. 
ENGINEERING CoNGRESS, nature of, a.nd value of work, etc., 4.3,642-7, 

4.3,651-2, 4.3,648-50, 4.3,653-61, 43,661, 43,662. 
IRRIGATION: 

Canals: 
Bikaner, lining, cost, 43,589. 
Complaints by users of water, agency for dealing with, 

4.3,338-45. 
Distribution: 

Complaints by Col. Cole, reply to, 43,472-3. 
Panchayat system, 4.3,333-5. 
System and approval of, (407). 

Excessive use of water, percentage, 43,327-9. 
Haveli project, and urgency of, 43,337, 43,520. 
Jhang, Muzaffargarh and Multan tracts, extension advocated, 

and difficulty owing to assignment to Bombay of winter 
supplies of Indus, (406). 

Leases, opinion re, 4.3,333. 
Lining of difficulties in connection with, 4.3,283. 
Loss by absorption, possible methods of prevention, (407). 
Mianwali and Muzaffargarh, extension advocated, and difficulty 

owing to assignment to Bombay of winter supplies of Indus, 
(406). 

Non-perennial : 
cannot be made to Pa.y, 43,527. 
Reason for, 43,580-1. 

Perennial and non-perennial, projects, 4.3,514-35. 
Productive and unproductive s('heme, defects of classification, 

4.3,665-70, 43,671, 43,672. 
Prohibition of, where water-level within 7 to 10 feet, may be 

necessary in future, 43,583-5. 
Proportion of area irrigated by! irrigated by lift, , 43,290. 
large Protective schemes expendIture would go agamst revenue, 

43,663-4. 
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INDEX. 

SMITH, J. G.-contd. 
lBBIOATION--contd. 

Canais--contd. 
Rohtak and Hissar tract, extension advocated, and obstacle of 

cost, (406). 
Upper Chenab, pumping of seepage water into, 43,586-8. 
Volumetric system: 

Allowance made for non-maturing crop, 43,476-7. 
Argument agaillBt adoption for all canals, 43,499. 
Attitude of Department, reply to Col. Cole's oomplaint, 

43,366-7, 43,367. 
Disadvantage to small cultivators unless controlled 

thoroughly by panchayat, 43,456-7. 
Fixing of rates for, 43,591-8. 
Unpopularity, question of reason, 43,298, 43,299-304. 

Waste of water by evaporation,. no methods employed to pre
vent, (407). 

Water rate, fixing and collection: 
Madras system, question of feasibility, 43,431-6. 
System, 43,352-3, 43,353. 

Western Jumna, question of augmentation of supply, 43,577-9. 
Central Board of Irrigation Engineers, proposed functions of, 

43,449-51, 43,452-5. 
Officer responsible to Government of India, would be useful to pro

vinces, 32,279-80, 43,378, 43,381. 
Research: 

for further Development would be approved, 43,462-3. 
should be by Provinces, 43,381. 

Sub-soil water, value of, if kept at certain depth, 43,465-6. 
Waterlogging: 

Reasons for improvement, Karnal District, 43,539-51. 
Remedy, 43,283. 

investigatIons Te, 43,309, 43/310, 43,313-5, 43,318-20. 
Wells, advocated where sub-soIl water sufficiently near the surface, 

(407). . 
Sohawa Laboratory, Bee 'Ilfider Research wnder Veterinary. 
Soils: 

ALKALI: 
Formation of, precautions agai.nst, SangsteT 40,250-4. 
Investigation pmctically discontinued since Dr. Barnes' death. 

Lander 46,068-70. 
Gypsum, results of UBe of, Uiial Singh (375), 42,996; Wilsdon (411). 
Reclamation: 

by Application of heavy steam cultivation and irrigation, 
Lander (750). 

Experimental work Te, but non-following up of, Wilsdon (411), 
43,414-6. 

}feR.ns of effecting, Ujjal Singh (375-6); Cole (492), 43,831-3, 
4,3,903-9; Naraindra Nath (575), 44,533-6. . 

more W.ater should be supplied for, and cbarge reduced to 
half, Naraindra Nath (575). 

Bam LAND: 
oontinued Improvement dependent on good cultivation, Uijal Sinyh 

42,898-913, 42,978, 42,981-4, 42,988-95. 
Reclamation: 

by Deep ploughing and addition of sand, Uiial Singh (375-6), 
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42,898-913, 42,978, 42,981-4A, 42,988-jl5. . .. 
Difficulty' and doubt as to oommerClal adVIsabIlIty, Lander 

(750), 46,000-2, 46,176. 
Experiments and operations, account of, SamgsteT (8-9); Milne 

(173-4), 41,571-4, 41,795, ~~,01l.. • 
Investigation work of Gan]I Bar ExperImental StatIon, MilM 

(173). 
Sulphate of lime, result, Lander 46,176. 
by Use of gypsum and green manuring, Wilsdon (411). 
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IXDEX. 

Soils-con'td. 
Bureau, establishment of, proposals, Lander (750); Wilson 804. 
Chakanwali Reclamation Farm, experimental work at, lVilsdon (410). 

(411), 43,276-81, 43,377; White 43,275-6. 
Deficiency in humus, Milne (171). 
Deficiency in organic matte .. , Lander (750). 
DETERIORATION: 

in <:lertain areas owing to rise in sub-soil water le\"el and possible 
means of improvement, Brownlie (713), 45,620-2. 

Due to'seepage along Upper Jhelum Canal, Lander (750), 46,003-7. 
Owing to salt perennial strooms, Wilnon (811). 

DRAINAGE: . 

Cheap hydro-electric power in 1930 will solve problem of, Batt!l~ 
(548), 44,415. 

SurlROO : 
Essential for lanl! reclamation, Cole (491). 
Need for efficient system of, Chopra (416). 

ERoSION, prevention methods, SalTlgster (8); Milne (174); Chopra (416). 
IMPROVEMENT OF: 

by Drainage and washing, Brownlie (713). 
by Irrigrution, Lal Ohand (109). 
by Shelter from hot winds, by trees, Oole (491). 

Inferior lands, grants of, to certain classes on favourable conditions, 
Sa;ngster (9), (10), 40,141. 

KALLAR: 
Co-ordination of research I\nd central organisation, need for, 

Townse,nd (665), 45,157. 
Means of improving, Lander (750), 46,193-7; Wilson (~11). 

Lana, effect of, on soils, La.nde,. 46,236-9. 
Land gone out of cultivation, reclamation, methods, drainage, Lande., 

(750). 
Nature of, Milne (171), (172-3), 41,800-3; Lander 46,197-201. 
Nitrification, work re, Milne (172-3). 
PHYSICS: 

Importance of work and 1leed for appointment of special officer, 
Wilsdon (408), 43,621-2, 

Land earmarked for work in connection with, lFilsdon 43,393-6. 
WIork carried out, Wilsdon (408). 

Reclama,tion of salt land at Narwala by washing, Brownlie 45,83~. 
Resea'rch advocated, Lar.der (747). 
SURVEY: 

Desirability of, by districts, but immensity of work, Lande1' 46,076-7. 
by Provinces ad\"ocated, with development in.o All-India problem, 

Lander 46,078-9. 
certain Work being done but need for, on comprehensi.e scale, 

1l111ne (17,0-1), 41,568-71' 
Terracing, work ;,n Jhelum, Wilson 46,462-3. 
Temperatures, statement of, Milne (172). 
Unculturable land, means of making fertile, lI.00d-spill water should 

be a.\lowed to stand on land so that silt may be deposited, Chopra 
(416). ' 

Waste la.nd, proposal re, Lal Chand (109). 

WATERLOGGED : 

Case;; of, and steps taken, Mil11e (174). 
Depth of water-table obta.inahle, a·nd suitable for agriculture, 

TV.ilsdon 43,467-71. 
Difficulties caused by, and absence of drainage, Cole (487..'3). 
Doab, Dr.ainage Divisio.u to work out scheme on, Cliopl'O (416). 
lli.ai n age and pumping experiment at Chakanwali Reclamat10n 

Farm, Wilsdon (410), 43.276-81: TT'lIite 43.275-6. 
Drai'lloIIige opera.tions to be C'arried out, Wilsdon 43,633-41. 
Drainage schemes, TT'hite 43,291. 
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Soils-contd. 
~ArERLOGGED--contd. 

INDEX. 

Expenditure required will be enormous, but will be gradual, Whits 
43,292. 

Ka~n"al Districtl reasons for improvement,. Smith 43,539-51. 
PosItIOn re, ana means of preventing, Sangste1' (8). 
Prevention 'by tube wells worked by hydro-electric power, proposals. 

Chopra (412-4); Smith 43,283; White 43,284-9. 
Problem 01 Wilsdon (410); White 43,2.72-4. 
Problem of, and possible methods of dealing with, Brownlie (713), 

45,583-8. 
Reclamation and re-colonisat,ion, Government measures necessary, 

lVil8don (411). 
Reclamation, steps taken, Lander 46,193-6. 

Waterlogging and salinity, problem of, and expenditure on lining canals 
will have to be considered, Milne 41,551-3. 

South Africa, grain elevators, (28-9), (31). 40,350-3, 40,386, 40,419,40,447-50, 
(53-4); Gordon 44,909-10, 44,984-7. 

Statistics: 
Area, English. acre and its decimaLs advocated, Chopra (421-2). 
AREAS UNDER OULrIVArroN AND OROPS: 

sufficiently Accurate, Milne (221). 
Checking of, by superior officers, greater percentage of 1chasras advo

cated, Fa.zl Ali (841). 
Estimates, crops for which published, Milne (222). 
Satisfactory, Wilson (819). 

Census of production as recommended by Economic Inquiry Committee, 
impossibility of, Townsend 45,150-3. 

Collection of certain, by Director of Land Recoo:ds, King 43,711-3. 
CBop-currING EXPERlMENrs: 

Carrying out of, by Agricultural Assistants and by subordinate 
revenue officiaLs, Townsend 45,250-4. 

Increase advocated, Townsend (670). 
Mechanical crop estimator, proposal, Brownlie (714), (715), 45,629-30, 

45,728-32~. 45,750-1. 
Value of, Milne (223). 

Crop estimates and censuses of production, collection, 'question of 
Revenue or Agricultural Department as agency for, Myles 45,500-3. 

Danger of complicated inquiries and collection of eLaborate statistics, 
Bra'llne (75). 

Enumeration of Live stock too casually done at present, Wilson (819). 

EsrnlArEs 011' YIELDS 011' AGRIOULrURAL PlIODUCE: 
Collection: 

Defects of system, and question should be taken up by officers of 
Agrioultural Department, King (472), 43,813. 

System, Milne (222), 42,089. 
Crops for which published, Milne (222). ' 
Extension and improvemen,t of crop exper.iments advocated, King 

43,691. 
Information available in account books .of landlords, and proposals, 

Wilson (819), 46,411-2. 
lfethod of: 

Inaccuracy of, Brownlie (715). 
Proposal, Fad Ali (841). 

~Iotor haTVester, value in connection with, Milne (223). 
Internal trade, value of, and revival desired, Mil'/l.e (226); Townsend 

45,273-6. 
Land tenure, suggestion for improvement of, Faz~ Ali (841). 
Land tenure &0., dealt with by Revenue Dep~rtmont, Milne (223). 
of Live sto('k and implements, collected by DIrector of Land Records, 

lliln€?" (223). 
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INDEX. 

Statistics-cohtd. 
Patwaris, amalgamrution of canal and revenue patwaris: 

Experiment in Western Jumna Canal area, Sangster (11). 
former Prol'06al of, and objections to, Sangster (10-11). 

Rainfall, mor~ mformation ~esirabl~ for pub\ic, Milne (223). 
Recommendations of EconomIc InquIry CommIttee, futile and impossible; 

Townsend (667), 45,15()..3. 
System satisfactory generaJly, Ki'llg (472). 
Tables showing selected crops with which experiments will be made 

during the khari/ and rabi seasons by the Agricultural and Revenue 
Departments, Milne (224, 225). 

Tea, Milne (222). 
Vital, correlation of, by Mr. Jacob would be advantageous, Forster 

44,152-:3. 

STRICKLAND, C. F., I.C.S., Registrar of C<H>perative Societies: 
(289-302), 42,l1lHt2,432. 

ADMINISTRATION: 
Post Offices in rural areas, increase advocated and power to receive 

and dispatch insured letters, (291), 42,131-2, 42,318. 
Wireless broadcasting, development of, in villages advocated, and 

adva.ntages anticipated from~ (291), 42,133-5. 
AGRICULTURAL INDEBTEDNESS: 

Alienation of Land Act, success of, (293), 42,142-:3. 
Oauses of, (292), 42,357, 42,249-50. 
Credit, sources of, (292). 
Insolvency Act, objection to principle, 42,414-5. 
Legislation, importance of including precise issues to be decided, 

(293), 42,143-4, 42,391-7. 
Legislation in Kashmir State, and question of application in India, 

(292), 42 206-8. 
proposed Kieasures for lightening burden of debt, (292), (298), 

42,139-41. 
Moneylenders: 

Effect on, of Co-operation movement, 42,196-8, 42,431-32. 
Legislation enforcing keeping of clear accounts in intelligible 

form and submission periodically to debtor, advocated, (298). 
RegUlation of Accounts 'Act passed but disallowed, and question of 

value of, 1922-3, 42,310-1. 
Redemption of Mortgages Act, proposed extension of ,provisions, 

(292). 
Repayment, reasons preventing, (292). ., 
Summary system of debt settlement proposed m certaIn areas, 

(292-3), (298), 42,139-40, 42,414-5. 
Usurious Loans Act, ineffectiveness of, and proposed amendment, 

(292), (298), 42,141, 42,209-10, 42,311, 42,391-7. 
AGRICULTURAL INDUSTRIEs: 

Fruit growing, expert a,ppointed, (295). 
Obstacles in way of, (295). 
Poultry keeping: 

Dried eggs, export question, 42}55. 
Marketing of eggs, dIfficulty, 4:&,154. 
Social prejudice against, (295). 

Producers JIlust set up own retail shops in towns, for industries to 
be successful, (295). 

Silk worm rearing, must be done in homes of workers to be success· 
ful, (295), 42,153. 

ANIMAL HUSBANDRY: 

Bulls: 
Dhani, need for properly organised system of supply in North

West, 42,306-7 
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INDEX. 

STRICKLAND, C. F., I.C.S.-contd. 
ANIMAL HUSBANDRY-Contd. 

11 ul.L&--contd. 
Distribution through District Boa-rosto oo-operative institu

tiona for own· members onlYI lIlot agreed: to, 42,308. 
Release of, with view to acquirmg merit, safeguards advocated, 

(300). 
Cattle Breeding, control by Veterinary Department advocated, 

42,149. . 
Cattle farms at every district headquarters advocated, 42,419. 
Dairying industry: 

Co-operative milk recording societies, partial success only, 
rea.son, (294). 

Milk-recording, proposal for encouragement of, (294). 
Weaning of calves, system of cash grants for encouragement 

proposed, (294). 
[<'odder: 

Contracts for grazing grounds or enclosures (rakhs) on hillsides, 
proposal re letting of, to ()()o()perative cattle breeding societies, 
(295), 42,150-1, 42,262-4. 

Cultivation, proposal for encouragement by reduction of land 
revenue, 42,361-71. 

Government reserves, preferential right to fodder to cattle 
entered in herd-books or registers of cattle breeding sooiety, 
proposal, (295). 

Silo pits: 
Attock district, (295), 42,300-2. 
Establishment of experimental pits in villages, proposal, 

(295). 
Storing, failure of attempts to induce cultivators to undertake, 

(295). 
Improvement of breeds: 

Limitation of number of bulls in a given area, &dvocated, 
(299-300). 

Official herd-books in areas of best breeds and branding or 
tattooing of all recorded animals advocated, (294). 

Registration of sales advocated, (294). 
Pastures : 

Hillside, proposal re, and remission of land revenue advocated, 
(295). 

Overstocking of common pastures and proposed ·remedies, (294), 
42,223-4. 

Partition and cultivation of, in plains, encouragement advo
cated and proposal re remission of land revenue, (294-5), 
42,223-4. 

Stall feeding, rare, 42,225-6. 
BANG.'LORE. IMPERIAL INSTITUTE OF ANIMAL HUSBANDR.Y AND DAIRYING, 

dairying course formerly, value of, and renewal advocated; (290-1), 
42,128-30, 42,245-8. 

CO-OPERATION: 
Adult schools, and success of, (300), 42,184-6, 42,323, 42,410-3. 
Agricultural machinery, societies for use of ... creation· not anticipated 

unless tube wells proved to be successtul for sm!J.ll CUltivators, 
(299). 

Ajmer, position, and proposals for imJ)l''lvement, (300). 
Better Farming societies: 

Employment of students from Lyallpur College, proposal for 
encouraging, (289). 

Government programme, 42,416-8. 
Working of, (299). 

total Capital of movement, 42~194. 
Cattle breeding societies, workmg of, and need for more bulls (299), 

42,305-8. 
Central Banks: 

Accountants and ManagE'rs, difficulty of getting good men, and 
salaries offered, 42,170-1. 
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STRICKLAND, C. F., I.C.S.-contd. 
CO-OPElU~lON-contd. 

Central Hanks-contd. 
Audi1; (297). 
Boa~, .composition of, 42,171, 42,341, 42,374-7. 
Deposits, 42,192-3. 
Fraud, 42,227-8. 
Maximum rate of dividend on shares, 42,328-30. 
Opening of deposit accounts in districts without branch of 

Imperial Bank, proposal,!. (298), 42,424. 
Classification of societies, 42,l!92-4. 
Commission shops, system, 42,200-5, 42,312-4. 
Consolidation Societies, work of, (299), 42,398-403. 
Co-operative Union: 

Functions, method of working, &c., 42 338-40. 
Relations between official staff and non-official agency of, (298). 

Credit Societies: 
Audit 'by Sub-inspectors of Co-operative Union, (297-8), 42,174. 
Effect on rates of interest charged by moneylenders, 42,195, 

42,431-32. 
Financing of, (297). 
Loans to I>ystem, 42,331-6. 
Membership, 42,384-7. 
Rate of interest and reserve, policy 7"6, 42,387-90. 
Redemption of land through, 42,240-1, 42,432. 
Repayments, 42,187-9. 
Supervision by Co-operatioll Union and Banking Union, little 

by Government. 42,337-8. 
in Delhi Province, (300). 
Department: 

Relations with other Departments, 42,166-7. 42,348-51. 
Relationshi·p with Co-operative union, 42,173. 

Education, importance of, 42,168-9. 
Encouragement of growth of : 

by Government, functions, (297), 42,168-9. 
by Non-official agencies, functions, (297). 

Farmmg Societies, (299), 42,235-7. 
}'uture of movement, 42,190-2. 
Government oonce&sions, (298). 
Inspectors, ex-students of Agricultural College, unsuitability of, 

42,167, 42,273-5. 
Inspectress, functions etc., 42,409. 
Joint imnron'nlE'nt sC'hemeS, legislation compelling minority to join 

approved (299), (300). 
Milk-recording SOCieties, 42,303, 42,418. 
Mortgage Banks, financing and working of, (297), 42,238-44. 
in North-West Frontier Province, (300). 
Propaganda, (298), 42,355-6. 
Provincial Bank: 

Finaneial position, (297), 42.352-5, 42,425-30. 
Origin of, and functions, 42,281-3. 
PreSident, Registrar as. (297), 42,372-3. 
Relationship with Imperial Bank. 42,326-7. 

Registrars, value of deputation to Europe, 42,342-5. 
Results, (300). 
Sale soeiet.ies, development and working of, 42.276-80. 
Societies for improvements, (299). 
Sub-inspectors, functions and salary and working of system, (297), 

42,174-82,42,339,42,378-83. 
Transmission of money between societies, possible withdrawal of 

ooncession 7"6 money-order commission and if carried out need 
for power to rural post offices to receive and dispatch insul'E'd 
letters, (291). 42.318. 

Women and, 42,320. 
CROPS: . 

Damage by wild animals. means of preventing, (294), 42,260-1. 
Seeds, distribution of, 42,819. 
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STRICKLAND, C. F., I.C.S.-contd. 
EDUCATION: 

Adult schools running of, by Co-operative Department and handing 
over to Ed'ucation Department, (300), 42,184-6, 42,323, 42,410-3. 

Agricultural: 
in Anglo-Vernacular Middle Schools, value doubted, (301-2). 
Lyailpur College: 

Dairying instruction, (291). 
Technical training oi graduates, scheme under considera· 

tion, 42,269-72. 
Students, urban outlook, 42,167 42,273-5. 

Practical, Shergarh scheme, approval Qf, (289), 42,124. 
Students: 

Incentives inducing taking up of, (289). 
Private employment, suggestions for encouraging, (289). 

Dairying course a,t Bangalore formerly, and renewal advocated, 
(290-1), 42,128-30, 42,245-8. 

General improvement societies, (300). 
Normal schools, l\Ioga and! Ghakkar system and &dvan-tage of, 

42,34&.7. • 
Primary: 

Agricultural teaching nat advocated, (301). 
Compulsory: 

Rural: 

Co-operative system of, 42,324-5. 
Extension advocated, (302). 

High schools in villages with farms attached, proposal, (302), 
42,163-5. 

Teachers: 
Large percentage should be drawn from cultivating classes, 

(301). 
Reservation of minimum percentage of admission to normal 

schools and higher training colleges for, proposal, (1101), 
42,160-2. 

Text books, proposal, (301). 
Urban character of, (301). 

Vernacular Middle Schools, urban outlook, (301-2). 
FERTILISERS, Cowdung, use as fuel: 

Decrease, 42,360. 
Means of prevention, (293-4), (296), 42,215-9, 42,221-2. 

FINANCE: 

Oredit: 
Cheap, danger of, (291), 42,137. 
Supply of, by non-co-operative means, danger of, (291), 

42,136-7. 
T(lcc(lt,i advances: 

under Agriculturists Loans Act should be abandoned in village~ 
with co-operative credit society of more than two years' 
'tanding, (291). . 

through Co~perative banks advocated. (291). 
Effeot on Co-operation movement. 42,183, 42,309. 
Rate of interest, cost to borrower sometimes in excess of, (292), 

42,138. 
becoming Unnecessary wherever co-operative society exists 

ullieffi money advanced to persons whom society would not 
deal with, 42,183, 42,309. 

FOOD, especially milk, enforcement of by-laws by local authorities advo
cated, (298). 

FORESTS: 

Reclamation of ravines or flooded channel, proposal re, and remis
sion of land revenue advocated (296), 42,251-3. 

Soil erosion due to denudation in certain districts, and proposed 
remedy, (296). 
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STRICKLAND, C. F., I.C.S.-contd. 
FOREsTs-c(jntd. 

Supply of firewood: 
Formation of large reserves beneficial to towns rather than to 

villages, (296). 
in Rural areas, growing of, by local population necessary and 

encouragement by remission of land revenue advocated, (296). 
HOLDINGS: 

Consolidation: 
Bombay Bill, criticism of, 42,404-7. 
Compulsion on minority would be approved, 42,420-3. 
Compulsion would be possible in certain areas, 42,144-6. 
Co-operative coIIBolidation societies, work of, (299), 42,398-403. 
Measures proposed for enoouragement of, (299). 
Obstacle in way of, distrust of subordinate revenue staff, (293), 
42,21~. 

Legislation to deal with minore, widows with life interest, &c., 
desirable, (293), 42,422. 

IMPLEMENTS, repair, proposal for instruction of village smiths, (294), 
42,265-8. , 

INTEIINATIONAL INSTITUTE OJ!' AGRIOULTURE IN RoME: 
permanent Delegate from India, yrol'osa.l, (289-90), 42,125. 
Increased subscription from India, (290), 42,127. 

IRRIGATION: 
Canal, difficulties in way of charge on volumetric ba.~is, 42,147-8. 
Schemes for land improvement, officer of status of Superintending 

Engineer would he useful, 42,358-9. 
Tanks, uncontrolled, management by co-operative irrigation 

societies with technical assistance from engineer, proposal, (293). 
MARKETING: 

Commission shops, system, 42,200-5, 42,312-4. 
Grain elevators: 

Advocatoo, (297). 
Assistance of system by co-operative movement, proposal for, 

42,I16-7. 
for Export trade also, advocated, (297), 42,118-23A. 
Management by railways advocated, (297). 

:Weights and measures: 
pre6ent By-laws, ineffectiveness of, (296). 
Multiplicity of, 42,158. 
Standard, proposal for, (296), (298), 42,156-9. 

MUKADDAMS, salaries, 42,316. 
PANCHAYATS, few, functioning, 42,289-90. 
RURAL COMMUNITY CoUNOILS: 

as Agency for propaganda diseouraging use of cowdung as fuel 
advocated, (29~). 

Ajmer-Merwara, grant to, advocated, (296). 
}<'unction~, composition and working oft 42,284-7. 
Improvement of health should be taup;nt by, (296). 
;Instruction of village smiths in repairmg implements by, proposal, 

(294), 42,2!J6-8. 
Particulars re composition,,!. method of working, &c., 42,254-9, 42,291. 
Relations with District HOards, 42,287-8. 

SALT: 
Distribution by Co-operative Societies, 42,229-30. 
Illicit ,Profits on, in some cases, and questIOn as to mean~ of pre

venting, 42,231-5. 
VETERINARY

t 
separation of Civil Veterinary Department from Director 

of AgriCUlture advocated, and reasons, (294), 42,149. 
'VELI'ARE OF RURAL POPULATION, investigations into selected villages by 

Board of Economic Inquiry and guarantee of continuity of grant for, 
advocated, (302). 
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Sugar industry: 
Establishment of modern factories, under considera.tion, Milne (186), 

41,749. 
Gur boiling, Milne (186). 
Import duty, earmarking of, for research would be a.pproved, Milme 

41,739. 
Measures ~aken by. Governmen~ re, Milne (213); Lander (752). . 
Organisation on lines of Indian Centra.l Cotton Commtttee might be 

possible, Milne 41,469-70. 
Sugarcane, see 'IInde.· Crops. 

Taccavi loans, lee under Finance. 
Tanks, see under Irrigation. 

Tariff, revision desirable in connection with oil and oilseed industry, Lande.' 
(7M), 46,052-4, 46,119-22, 46,127-32. . 

TAYLOR, W., I.V.S., Offg. Prinoipa.!, VaLerina.ry College, Lahore: (540-541), 
44,263-44,401. 

Hlss.u CAULK FARM, Superintendent should dea.! direct with Fina.ncial 
Commissioner, (541), 44,628-72, 44,330-5, 44,340-6. 

VETERINARY: . 
Chemotherapy, success of, 44,382. 
Chief Superintendent). should deal direct with Financia.! Commis

sioner, (541), 44,26ts-72, 44.330..5, 44,340..5. 
Civil Veterinary depa.rtment, should be independent, and reasons, 

(540), 44}.266-72. 
Lahore College: 

AdmisSion: 
Applications, 44,327-8, 44,370-2. 
Standard, proposed raising of, 44,275-6, 44,315-8, 44,321-9, 

44,349-54-, 44,389. 
Coul'lle, 44,314. 
Curriculum, good, but students not ca.pable of dealing with, 

44,274. 
Equipment, 44,273. 
Fees paid, and double fees by students from Indian States, 

44,373-4. 
Instruction given in English, advantages and disadvantages of, 

44,383-5. 
Principal, should deal direct with Financial Commissioner,. 

(541), 44,268-72, 44,330-5, 44,340-5. 
Research, small amount only, 44,277-8, 44,379-82. 
Staff and qualifications of, 44,355-60, 44,396-401. 
Students: 

After careers, 44,375-8. 
Source of, 44,361-3. 
Willmgness of, to live in small villages, question of, 

44,38&-8. 
Teachin~ facilities, comparison with Europe, 44,319-2l. 

Preventive Inoculation, simultaneous method: 
possible Danger of, 44,304-8. 
Genera.!. apphcation, question of possibility, 44,309-13. 
Instruc~ion given at· Lahore College and graduates capa.ble of 

carr,ymg out, 44,296-300. 
Private practitioners, no scope for, «,376. 
Prophylactic vaccines, making of, should continue in hands of 

Muktesar, 44,284. 
Research: 

further Facilities for, desirable, (541), 44,279.8!. 
G~vernm.ent of India, Local Governments, &c., lack of interest 

10, 44,390-6. 
lIuktesar, unsuitable for investigation of surra 44 285-8 

44,33&-9. ' , , 
Provincial institutions, extension of, advocated, (541), 44 282-92 

«,336-9, «,34&-8. ' , 
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TAYLOR, W., I.V.S.-contd. 
V ETERINAR y-contd. 

Superior Veterinary Officer with Government of India: 
Appointment of, advocated, benefits anticipated, (541), 44,345, 

44,365-9. 
should not be Attached to :\fuktesar, (541), 44,293-5, 44,364. 

Telegraph facilities, see under Administration. 
Toria, see under Crops. 
TOWNSEND, C. A. H., C.I.E., C.S.I., Commissioner, Julluudul' Division, and 

late Director of Agriculture: (666-667), 45,129-297. 
ADMINISTltATION : 

Military Grass Farms Department of Government of India: 
greater co-operation with Provincial Departments of Agricul

ture advocated, (666), 45,143-5, 45,266-7. 
Value of, (666). 

Roads, KutC!la, 'bad condition of, but improvement in progress by 
Board of Communications and stimulus advocated, (666). 

AGRlCULXURAL DEPARTMENT: 
greater, At~ention paid to canal colonies in irrigated areas than 

to baram tracts, and reason for, 45,134-5. 
Director of Agriculture: 

Appointment from Agricultural Service advocated if right 
type of man available, if not appointment must be from 
outside, 45,132-3. 

Chief veterinary officer as, question of, 45,248-9. 
Dry farming now receiving attention, 45,136. 

AGRIOULTURAL INDUSTRIES: 
Advantage to be derived by CUltivators, 45,148. 
Bee-keeping: 45,217-80. 

Olimatic conditions on the whole unsuitable for, 45,281-2. 
Despised by average peasant, (667). 

None, at present, 45,291-2. 
Poultry keeping, despised by average peasant, (677), 45).148. 
Sericulturet taking up of, by cultivators desirable, 45,14!j. 

AGRIOULTURAL ABOUR: 
Influx from Rajputana to help in harvesting wheat in canal' 

colonies, (667). 
no Special measures required to attract, (667). 

ALIENATION OF LAND AOT: 
Non-agriculturists not absolutely debarred from buying agricultural 

land by, 45,196-9. 
Object of, 45,184. 
Popular with agriculturists, (666), 45,183-9. 
Reconsideration of, undesirability of, at present time, 45,194. 
Value of, (666). 
Working of, (provisions), 45,190-3 . 

. ANIMAL HUSBANDRY: 
Bulls, distribution: 

Distrid Boards, system of, 4.5.295-6. 
Bissar, not suitable for Rawalpiudi Division, but Dhanni breed 

popular, 45,296. 
Cattle breeding by CUltivators, 45,29? 
Fodder: 

Famine, less likelihood of, at present time, but establishmeNt 
of large-scale fodder reserve would be advantageous, 45,203-6. 

Green, 45287-9. 
Nature of. grown by cultivator, 45,283. 
Preservation, practice re, 45,284. 
Problem not serious in Kangra, district, 45,286. 
Silo pits, demonstrated in Kangra district, 45.285-6. 

<lAPITALISTS, land in occupation of. often better cultivated than land in 
occupation of notified tribes, 45,102. 

<lRops: 
Insects and rats, damage done by, and encouragement of work of 

Entomological Seotion advocated, (667). 
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TOWNSEND, C. A. H., C.I.E., C.S.I.-rantd. 
CBops-contd. 

Kalla,', problem: 
Central research would be approved. 45,157. 
Need for co-ordination of research, (665). 

Wheat research, lack of co-ordination between provinces, (665), 
45,141, 45,163-4. 

DBHONSTRATlON: 
on Cultivators' fields, advantages of, 45,170. 
Farms: 

Increase in number advocated, at least one in each Tahsil 
(666) 45,262-5. 

Small farms of size of average holding cultivated by one man 1D 
district, proposal, (666). 

Value of, (666), 45,170. 
DISTlLIOT BOARDS, number, 45,296. 
EDUOATION: 

AgrIcultural, Lyallpur College: 
Raising of standard of admission and shortening of course, 

might be advantageous, 45,167. 
Standard of education, 9pinion re, 45,165. 

Holidays, and coincidence of, with harvesting periods, advocated, 
(666). . 

School farms: 
Cutting down of expenditure on, 45,169. 
Increase needed, (66iKi). 
Nature of instruction on, 45,256-61. 
Size, opinion re, 45,168. 
Teachers, capaclty of, 45,169. 

School ,plots, useful, ·but increase of school farms preferable, (665-8), 
45,255-61. 

EMIGRATION: 
Overseas, financial benefit to Jullundur District, 45,176-8. 
to Bind, from Jullundur district, 45,238-41. 

FERTILISERS, Cowdung, use as fuel: 
in Kangra, in spite of good supplies of fuel wood, 45,181-2. 
would be Preferred even if limitless supplies of fuel wood avail

able, 45,182. 
FINANCB Tacc(JII)i advances: 

no bifficulty experienced in o'btaining, 45,146. 
Investigation to be carried out, (666), 45,146. 
Issue through c<H>perative societies, question to be oonsidered, 

45,155. . 
FORESTS, grazing facilities granted to fullest possible extent compatible 

with proper preservation of forest areas, sometimes to excess, 
(667). 

HOLDINGS: 
Consolidatioll : 

by Co-operative Department, valuable work done, (666-7), 
45,171. 

Importance, extent of, 45,213-4. 
Legislation not desirable at present, 45,171, 45,268-70. 
ObStacles in way of, 45,171. 

Small, in Kangra dlstrict, problem of, 45,180. 
INDIAN CENTRAL COTTON COMMITTBB, valuable work done by, (665). 
IH.nIGATION : 

Beas river, danger of flooding from, 45,242. 
Canal Colomes, adoption of cultivation by non-agriculturists but 

appointment of B~ecial Agricultural AsslStants for work among 
might be useful if carefully selected, 45,215-22. ' 

Experimental station: 
Advocated, 45,209-12, 45,234. 
}t'ormer sch.eme for, 45,234-6. 
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TOWNSEND, C. A. H., C.I.E., C.S.I.-contd. 
IRRIGATION-contd. 

Hissar, etc., tract, position re, and need for, 4.5,200-2 45,207-8 • 
• Jul.l~ndu~ and Hoshiarpur Districts, from Beas riv~r, under con

sHlerahon, 45,242-3. 
Perennial, extension of, question of instruction of cultivators in 

perennial irrigation-agriculture, 4.5,223-33. 
Provisiou of, in certain tracts, importance of, 45,213. 
Well: 

1£1~oouragement to Department of Agriculture in investigating, 
advocated, (007). 

in Jullundur and Hoshiarpur Districts, fall in water level, 
(667), 4.5,237-41. . 

Mr. Wilsdon should work at L(yallpur in closest co-operation with 
Department of Agriculture, not under Irrigation Department, 
(667). 

MARXETING of cotton, posting of Bombay prices in principal markets 
of canal oolonies, (667). 

RESEAROH: 
()o.operation and co-ordination between Provinces, inadequacy ot, 

and, Committees 'on lines of Indian Central Cotton Committee 
advocated, (665), 45,140-2", 45,163-4. 

Fodder crops, need for attention to, (005). 
certain General problems might be tackled centrally, 45,1,57-8. 
Pusa Institute, little use to Punjab, 4.5,lA6, 45,244-6. . 

STANDARD OJ' LIVING, improvement, 45,174-5. 
STATISTIOS : 

Census of production as recommended by Economic Inquiry Com
mittee, impossibility of, 45,160-3. 

Crop.()utting experiments: 
Carrying out of, by Agricultural Assistants and by subordinate 

revenue officials( 45,250-4. 
Increase advocate<1, (670). 

Internal trade, value of, and revival desired, 45,273-6. 
Recommendations of Economic Inquiry Committee, futile and 

impossible, (667), 45,150-3. 
VETERINARY: 

Civil Veterinary Department, oontrol by Director of Agriculture 
advocated, but head of depal'tment should -have free hand, (667), 
45,137-9, 45,160-2. 

Contagious diseases, difficulties oaused by neighbourhood of Indian 
States, 45,179. 

Dispensaries : 
Control of, (667), 45,172. 
Hilly parts should rec&ive more attention, (667). 
very Popular and being inoreased as finances allowed, (667), 

45,172. 

Tramways, see under Administration. 

TROUGHT, Trevor, M.A., Cotton Research Botanist, Lya.I:lpur: (845-849), 
46,558-46,656. 

Training and past appointments, (845), 46,560. 
Coops: 

Cotton: 
289, 46,630-2. 
Desi, natura.! ('rossing of, 46,635. 
Eg:v'P'f.i1tn. parti('ulars reo a;nd question of suitability to India, 

46
1
613-26, 46,561, 46,638-9. 

Punjab Ameri('.a.n Variety: 
4F: 

Area under, 46,565-8. 
Believed to be clean seed, 46,606-11. 
CrosRing of, 46,636-7. 
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TROUGHT, Trevor, M.A.-contd. 
CRops-contd. 

Cotton-contd. 
Punjab American variety-contd. 

Dete~ior~tion question, (8~-9), 46,568-75, 46,587-90, 46,612. 
EradloatlOn of deterIoratIon, methods, (849), 46,576-86, 

46,633. 
Note on, (848-9). 
Watering required, 46,627-9. 

Research work, nature of, organisation, etc., 46,591-7. 
Spread of new va.riety. tIme required, 46,603-5. 
Tree, experiment with, not considered worth while in the 

Punjab, 46,650-6. 
Damage by radiation, question of prevention methods, 46,598-602. 
Improvement, work Te, proposal, (848). 

INDIAN CENTRAL COTTON COMMITTEE, approval of work and organisation, 
46,562-4. 

METEOROLOGICAL DEPARTMENT, early warning on oncoming attacks of 
radiation would be useful, 46,600-1. 

RESEAILCH: 
on Bacterial flora and protozoal fauna, opportunity for, with 

opening up of the Nili Bar, (848). 
Central and Provincial, distribution between, proposal,. (846), 

(847), 46,640-9. 
Co-operation between Central and provincial Governments, need 

for, (846). 
Cotton, in Egypt, 46,561. 
Fundamental and applied, (845-6), 46,640-5. 
Provincial institutes : 

Financing and administration of, by Research Board, scheme, 
(847). 

Organisation and staff required for, (847). 
most Suitable centres for, (846-7). 
Type and extent of buildings required, (848). 

Survey possibilities, proposal for enquiry into by Committee, (846-7). 

UJJAL SINGH, M.A., M.[.C.: 0372-6), 42,885-43,027. 
Farming operations, (375-6), 42,898-913, 42,929-34, 42,946-98. 
AGRIOULTURAL DEPARTMENT, assistance and advice received from, 

42,975-8. 

AGRIOULTURAL INDUSTRIES: 
Cotton ginning, proposals for Government encouragement, (376). 
Disinclination of J at cultivator decreasing, 42,914. 
Fruitgrowing, should be encouraged, (376). 
Poultry Breeding: 

should be Encouraged, (376). 
a Paying industry if .properly managed, (376), 42,915-7. 
no Strong prejudice against, in Punjab, 42,938-45. 

Preparation of agricultural produce for consumption, State assist
ance needed, (376), 43,010-4. 

Number of days' work done by cultivator and occupation in slack 
season, (376). 

Subsidiary industries, considered degrading by cultivators, (376). 
Vegetable growing, possibilities of, (376). 

CAPITAL, attracting of, to agriculture, desirable, 43,015. 

CROPS, demand for seed from Department, (373), 42,888. 

DEMONSTRATION AND PROPAGANDA: 
Agricultural assistants, number should be greatly increased, (373), 

42,980. 
on Cultivators fields, scheme, (373), 42,979. 

cxx)(viii 



IXDEX. 

UJJAL SINGH, M.A., M.L.C.-contd. 
DEMONSTRATION AND PROPAGASDA-COlltd. 

Farms: 
Experimenting carried on in, but no influence over methods of 

cultivation, (373). 
Leasing out of, to graduates of Agricultural College. scheme. 

(373), 42,889-91, 42,958-63, 43,020-4. 
Value of, coming to be realised by cultivator, 42,918-20. 

FERTILISERS: 
Cowdung: 

no Surplus purchasable in villages, 42.921-2. 
VaJue of, coming to be realised by cultivator, 42,918-20. 

Natural manure, preservation in pits, 42,923-4. 
HOLDIXGS: 

Consolidation: 
Compulsion on minority would be approved, 32,894. 
through Co-operative Societies advocated, (374). 
by Exchange, facilities advocated, (374). 
Legislation, question of public opinion, 42,892-5. 
Societies for, should be encouraged, (374). 
Subdivisions beyond 10 or 12 acres, stopping of, by legislation 

advooated, (374), 42,892, 42,009-43,001. 
Small, advantage of, up to <>artain hmit, (374). 

IBlI.IGATION, CANAL: 
Distribution: 

Extra water for tail portion, advocated, (374), 42,896-7. 
at Tails of minors, inadequacy of supply, (374). 

Minors and distributaries, limitation of length advocated, (374). 
Outlets: 

Improvement proposed, (374). 
Remodelling of, from head downwards, ad,ocated, 43,019. 

ANIMAL HUSBANDRY: 
Bullocks, feeding of, 42,929-32, 42,946-9. 
Milch cows, feeding of, 42,934, 42,950-7. 
Shel'p, kel'ping of, by witness for manuring, 42,934-7, 42,992. 

MIDDLB CLASS YOUTHS, taking up of agriculture by: 
Examples of, 43,006-8. 
Village life must be made more attractive, 43,009. 

SOILS: 

U.S.A.: 

Alkaline: 
Gypsum, results of use of, (375), 42,996. 
Improvement, means of, (375-6). 

Bara lands: 
Improvement of, by witness by deep ploughing and addition 

of sanq, (375-6), 42,898-913, 42,978, 42,981-4. 42.988-98. 
continued Improvl'ml'nt dependent on good cultivation, 42,908. 

Demonstration and propaganda, Darling (595). 
Economic enquiries in, organisation, etc., Darling (588-9). 
Grain elevators, Gordon, 44,962-4. . 
Relationship of Federal a.nd State Departml'nts of Agriculture in and 

orgR.nisation. etc., of reseal"<'h. lAflder (747). (749). (756-73), 45,972-8, 
45,977-8. 46.0.'35-40, 46,135-42. 

Usurious Loans Act, see under Agricultural Indebtedness. 
Vegetable growing, see under Agricultural Industries. 
Veterinary: 

ASSISTU(TS : 
Control lind supervIsion by C.o-operative Department proposed. 

Fad Ali (836). 
should be Drruwn from agricultural classE'S, SamplI.ran Singh (i9/). 
Extra Veterinary Assistants, Milne 41,619-20. 
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Veterinary-eontd, 

ASSISTANTS-COli td. 
Increase in numoor advocated, l<'ad Ali (836). 
Qualifications required, Milne (201). 
Recruitment of subordinates from zamindar class, advantage of, 

Quirke (137). 
Training, Milne (201-2), 41,618. 

Cattle fain!, increase in, and difficulty caused ,by, Quirke (138), 
41,342-4, 41,405. 

Chemother8lJlY, success of, Taylor -M,382. 
Chief Superintendent, should deal direct with Financial Commissioner, 

Taylor (541), 44,268-72, 44,330-5, 44,340-5. 
Chief Veterinary officer as Director of Agriculture, queGtion of, 

To_end, 45,248-9. 
CIVIL VET&RINARY DEPART'MENT: 

Control by Director of Agriculture: 
Adva.ntages of, ill ilne (196-7), 41,609-10. 
Advoca~ WIlson (812-3), 46,379-82, 46,487-8; Sir lIlehdi Shah 

(741); l"azl Ali (838). 
Advocated, ,but head of department should have free hand, 

TOW'1W!end (667), 45,137-9, 45,160-2. 
Objection to, Branford (117), 41,085; Quirke (137). 

Control of cattle breeding by, approvaf of, Quirke 41,315-8. 
41,392-4; Strickland 43,149. 

Development ,programme, Milne (166). 
Diagram showing links between various officers and staff of 

Agricultural Department and, Milne C288). 
should be Independent of Agricultural Department, Brayne (68), 

40,629, 40,841-5; Shiv Dev Singh (387), 43,045-8; Taylor (540-1), 
44,266-72; Sampuran Singh (797). 

certain Opposition between Agricultural Department and, Wilson 
46,379-80. 

Orgwnisation BInd staff" Quirke 41,322-8. 
ReCruitment of zamindars to large proportion of postis advocated, 

Lal Chand 40,971. 
Relatioll&hip with District Boards, Quirke 41,426-34. 
Separation .from Director of A.gnculture: 

Advocated, and reasons, Strickland (294), 42,149. 
Objections to, Milne (196-7), 41,609-13, 41,730-5, 41,831-3, 

42,080-8, 421111. . 
Separation of catt e breeding from, and attachment to Agricultural 

Department, reasons for, Milne (197-8), 41,736-8. 
Service: 

Inadequacy of, Brayne (64). 
Overlapping with Agricultural, Lal Chand (107). 
not Properly provided for, Fazl Ali (836). 
Value of, Muhammed Nawaz Khwn. 40,889. 

great Service done by, but improvement and extension needed, 
Sampuran Singh (796). 

Staff : 
Development programme, lIIilne (201). 
Inadequate, Branford (117); Quirke 41,333. 
Re-organisation of, need for, Lal Chand (107), 40,994. 
Subordinate: 

Pay and p·rospects should be improved, Ohaudhri Lal Chand 
(lO7). 

Training of, Milne (196). 
Sta/f. and organisation, M.ilne (201). . 
Students sent to England for training, 41,334-5. 

Conferences of officers in various provinces desirable, Milne (204). 
CONTAGIOUS DISEASES: 

Assistance of co-operative societies hoped for, Quirke (138). 
Collaboration between agricultural and veterinary staff, importance 

of, J/ilne (197). 
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Veterinary-contd. 
CONTAGIOUS DrsEAsES-contd. 

best Dealt with at present by propaganda, not legislation, Brayne 
(69). , 

Difficulties caused by neighbourhood of Indian States, Townsend 
45,179. 

Indigenous cattle more iIll!Dlrune from, Quirke, 41,320-l. 
Introduction from beyond the ,borders, Quirke 41,353. • 
Legislation: 

Advocated for notification, etc., Branford (117), 41,188-91; 
Samvuran Singh (797). 

not Advocated at present, Wilson (813); Fazl Ali (838). 
must be Called for by agricultural community if to work 

smoothly and well Milne (202). 
Proposal, Qu,irke (138), 41,352, 41,395-403. 
would be Unpopular, education and propaganda required, Shiu 

De'!) Singh (387). 
Notification of certain, Quirke 41,403. 
Obstacles in dealing with, Bmnford (117), 41,183; Quirke (138), 

41,306-8, 41,397-404; Milne (202); Samvuran Singh (797); Wilson 
(813). 

Prevalence of, Qu,irke 41,318-9. 
Propaganda advocated rather than legislation, Milne (202). 
Reporting of: 

Delays in, Branford (117), 41,183-7. 
ImproveI\lent needed, Quirke 41,337-8. 
Prompt, ~y lambardars, should be ilhSisted on, Quirke (138). 
Rewards to be given to patwaris for prompt notification, Milnt 

(202). 
Rinderpest, legislation advocated, Branford (117); Quirke (138). 

Department of Animal Industry, proposal, Branford 41,083-7. 
Development programme, Milne (199-201), 41,616-7. 

DISPENSARIES: 
Assistants in charge of, salaries, Milne (199). 
Control of: Townsend (667), 45,172. 

by District Boards: Sampuran Singh (797); Wilson (813). 
System works well, Sir Mehdi Shah (741), 45,917-8. 
System does not work well, Shi'!) De'!) Singh (387), 43,049. 
Satisfactory working of, Brayne (68); Lal Chand (109). 

by Provincial authority, system of, {ju,irke (137). 
System of, and relationship of Distnct Boards and Veterinary 

Department, Milne (198-9), 41,614-7, 41,868-7l. 
Transfer to Provincial authority: 

Advocated, Shi'!) De'!) Sinoh (387), 43,050-2. 
not Advocated, Lal Chand (109); Sir Mehdi Shah (741); 

Sampu,ran Singh (797); lVtlson (813). 
not really under District Board, Fazl Ali (838). 
Development of facilities, scheme, Quirke (137). 
Development programm~. Milne (199-201), 41,616-i. 
Expansion of: lVilson (813). 

Adequacy, Quirke (137); Sir Mehdi Shah (741). 
Inadequate and proposals for increase of staff, Brayne (68). 
Need for, not being adequately met, Lal Chand (109); Shi'!) De'!) 

Singh (387); Samvuran Singh (797); NUJrainrJra Nath (575). 
Fixed, advantage of, over touring, Quirke 41,419-20. 
Free use should be made of indigenous drugs, suggestion to popu

larise, Wilson (813). 
more Funds might be .allotted to, by District Boards, Milne 1379, 

41,87l. 
Hilly parts should receive more attention, Townsend (667). 
Needs in process of being met by Government, Fazl Ali (838). 
Number of, and work done, statistics, 1921-22 to 1925-26, Milne 

(199). 
One for grou.p of four or five ",illages, Sampu,ran Singh (796), (797), 

46,255-8 . 
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Veterinary-contd. 
DISPBNSAlUEs-contd. 

very Popular and being increased as finances allow, Toumsend (667), 
45,172. 

Public appreciation of work of, increasing, Q'I,£irke (137). 
Relationship of Provincial Government and District Boards, Quirke 

(137)! 41,329-30, 41,426-31. 
Staff, Imporj;ance of,Quirke (137). 
Tourmg: 

Abandoned as expensive and unsuited to local conditions, Quirke 
(138). 

Formerly, Milne (202). 
None in district, Shi'IJ De'IJ Singh (387). 
not Required, Sir Mehdi Shah (741). 
Result of work not heard of, Fad Ali (838). 
not very Satisfactory, and system abandoned, Milne (202). 
should ·be Stopped, Sampwran Singh (797). 
full Use not made of, Wilson (813). 

Touring by men in charge of, occasionally, Milne (202). 
full Use made of, Sir Mehdi Shah (741). 
full Use not made of, by agriculturists, Shi'IJ De'IJ Singh (387); Sdm

puran Singh (797); Wi/81m (813); Fad Ali (838). 

LAHORIII COLLIIIGB: 
Admission: 

Applications, Taylor 44,327-8, 44,370-2. 
Criticism .and proposal, Sampuran Singh (797). 
Standard, proposed raising of, Taylor 44,275-6, 44,315-8, 

44,321-9, 44,349-54, 44,389. 
<Jourse, Taylor 44,314. 
Curriculum, good, but students not capable of dealing with, Taylor 

44)274. 
EqUIpment, Taylor 44,273. 
Fees paid, and double fees by students from Indian States, Taylor 

44,373-4. 
Instruction given in English, advantages and disadvantages of; 

44,383-5. . 
Principal, should deal direct~with Financial Oommissioner, Taylor 

(541), 44,268-72, 44,330-5, 44,340-5. 
Researchl small amount only, Taylor 44,277-8, 44,379-82 . 

..staff and qualifications of, Taylor 44,355-60, 44,396-401. 
Students: 

After Careers, T&ylor 44,375-8. 
Source of, Taylor 441361-3. 
Willingness of, to hve in small villages, question of, Taylor 
44,386-8. 

Teaching facilities, comparison with Europe, Tayr.or 44.319-21. 
Officer with Government of ifndia, appointment .advocated, and ad

vantages anticipated, Quirke (135). 

PRIllVENTIVE INOCULATION: 
Oompulsory advocated, Sir Mehdi Shah (741). 
no Fee charged, Milne (203). 
no Fee charged, but agriculturists still ignOl'ant of benefits of, Sir 

Mehdi Shah (741). 
no Fee dharged officially, Wilson (813). 
no Fee charged and should not be charged, Fazl Ali (839). 
Holding of lambardars and zailadars responsible for, proposal, 

Quirke (138). 
Obstacles in way of, Braune (69); Quirke (138); Milne (203). 
PopUlarity of, Shi'IJ De'IJ Singh (387), 43,053-4. 
Popularity increasing, Fazl Ali (839). 
Simultaneous method: 

possible Danger of, Taylo7' 44,304-8. 
General application, question of possibility, Taylor 44,309-13. 
Instruction given at Lahore College and graduates capable of 

carrying out, Taylor 44,296-300. 
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Veterinary-rontd. 
PR.EVENTIVE INOCULATloN-contd. 

Simultaneous method-contd. 
Risks. in connection with, and results in other provinces awaited 

QUirke 41,809-14. ' 
Private pl'acti('e~ little scope f?r, Qu!rk.e 41,336; Taylo·r 44,376. 
PropagaJ1d~ work. by co-op~ratlve SOCIetIes, Quirke 41,339-4l. 
ProphylactIC "accmes, makmg of, should continue in hands of l\lluktesar 

Taylor 44,284. ' 

REsE,mcH: Quirke 41,345-7. 
Advantages of Department being under charge of Direelor of Agri

c~ltur~ from point of view of, Milne (196-7). 
Antl-r~blc,treatmen~ of dogs, Milne (203). 
~ordmatlOn, appOintment of Veterinary Adviser to Gm'ernment 

of, ~~dia would assist, Bmn/ord (118), 41,081-2. 
Faclhtles: 

Extension desirable, Bran/ord (118); Quirke (138); Slliv Dev 
Singh (387) j Taylor (.541), 44,279-81; Fad Ali (839). 

Scope for in('rease. -'Iilne (203). 
Foot and Mouth disease Milne (203). 
Government of India, Lo;;al Governments, &c., lack of interest in, 

Taylor 44,390-6. 
proposed Lines of, Brayne (61); Milne (203); Wilson (804); Quirke 

41,421-5. 
Muktesar Institute: 

Extension advocated, Bran/ord (118). 
Pl'orision of officers by, for employment in prm'inccs under 

('ontrol of Lo('al Government would be apprm'ed, Milne (204), 
41,621-2. 

Special investigation should be conducted by offi<'Crs of, as far 
lIS possible, Qui1'ke (138). 

Strengthening of, would not be objected to, Milne (204). 
Unsuitable for in~tigation of surra, Taylor 44,285-8, 44,336-9. 
Veterinary Adviser to Government of India should be in ad-

ministrative charge of, Bran/ord (118), 41,075-6. 
Pl'orinoial Institutions: 

Advocated, Shiv Dev Singh (387) j Taylo-r (541), 44,282-92, 
44,336-9, 44,346-8; Sir Mehdi Shah (741). 

Advo('a.ted in addition to Imper.ioal Institution, Quirke (138). 
Better than expanding. CentraJ Institution, lVilsoll (814). 
Extension advocated, Bmn/ord (1I8) j Milne (203-4). 

Sohawa Laboratory: 
to he Pln('ed under Principal of Punjab Vete-rinary Oollege, 

Milne (203). 
110 Surra specialist, Wilson (814). 
Work done at, Wilson (803-4). 

Specinl invest.igations: 
should be Conducted either hv offieers of Mukteosar Institute or 

provincinl officers or both, Bran/or.! (118). 
should be {londucted by Research Office-rs in Prm·in('e-. Shiv Dev 

Singh (387). 
Surra: 

more Adequnte im'estigation of, advocated, lfil""1 46,471-2, 
46.49:3. 

Work of :\11'. Cross re, Milne (203); lVil .• on (803-4). 

SEBUM: _ 
sometimes Difficulty in securing, Sir Mehdi Sh"h (741), 4;'5,920. 
Effe-ctivencss of, likely to be increased as result of propaganda, 

.Vi/ne (203). '. 
)Ionev prorided for, from 1921-22 to 1925-26, MIlne (203). 
Often' ('omes late and dispensaries run short, Wilson (813). 
Short.a~e of: Braynl' 40,843. 

no C.omplaints, Milne (202). 
Supply: .'. 

often Insuffi('ient, Sht1l Df'v S'91![h (387), ~3,054. 
Sufficil"nt if ndequnte funds aVlUlable, QUII'ke (138), 41.374-7. 
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Veterinary--cond. 
SUPERIOR VETERINARY OFFICER with Government of India, 

Appointment of , 
Advocated, Taylen' (541), 44,345. 
Advocated and advantages to be derived, Branford (118), 

41,075-6, 41,081-2, 41,178,82. 
not Advocated, Wilson (814). 
not Advocated if separate from Director of Agriculture Milne 

(204) 41,611-2. • ' 
should not he Attached to Muktesar, Taylor (541), 44,293-.5, 44,364. 
Benefits anticipated from appointment of, Taylor (541), 44,365-9. 
not Considered Necessary, Ski1J De1J Singh (387). 
Question of; Milne (204). 

WALTON, Colonel C., R.E., D.S.O., Agent, North Western Railway: 
44,880-45,009. 

GRAIN ELEVATORS: 
Attitude of memberF of Punjab Government and Collector of 

Karachi, 44,922. 
,Bulk carri:"ge of wheat, question of starting at once by railway, and 

not considered necessary, 44,~2. 
should ,be Considered if cultivator would be assisted by, (640). 
Detailed enquiry into question; proposal, (641), 44,885-6, 44,941. 
Export trade, spreading out or, effect on railway traffic, 44,939-40. 
Grading system, proposals, (641), 44,952-5. 
Heavy expenditure would be entailed on railway in adapting 

wagons, etc., (639). 
Internal trade, effect on railway, 44,942 
Investigation into question by Major Gordon, railway attitude re, 

(639). 
Major Gordon's scheme, (641). 
Karachi Port Trust, ,attitude of, 44,921. 
Lyallpur, practically no increase in wheat production since starting 

of, 44,947. 
Port and terminal elevators not advocated in first stage of scheme, 

(640-]), 44,889, 44,892-7. 
Private enterprise might deal with, (640). 
Railway could not decline to carry wheat in bags, 44,920. 
Railway not prepared to accept responsibility for construction and 

working of, without detailed examination, (640). , 
Railway wagons, question of continuation of pooling system, 

44,98S-9. 
RAILWAYS: 

Gauge, 44,932. 
Motor transport competition, and steps taken to meet, 44,93.5-8, 

44,990-4. 
Motor transport development as feeder to, welcomed, but not to be 

undertaken by railway, 44,933-4. 
RoADS, development of radial roads to stations advocated before de

velopment of roads parallel to railways, 44,931-8, 44,956-60. 

Water power: 
Development so far completed or under construction, Battyc (553-5). 
Hydro-electric power, particulars of scheme and possibilities of distribu

tion in towns and villages, Battys 44,422c51, 44,465-19, 44,499-518. 
Manufacture of ammonium SUlphate by means of off-peak power from 

Mandi scheme, investigation advocated, Arnall (564); Battys 44,420-1. 
Officer responsible to Government of India for hydro-electric develop

ment, desirable, Battye 44,412-4. 
Resources of the Punjab, Battye (551-3). 
SCHEMES: 

Policy, Battye 44,406-1. 
Relations with other Provinces, and Indian States, Battye 

44,40S-1I. 
and Surveys, history of, Battys (549-51). 

Uhl river hydro-electric project and possibilities of use in manufacture 
of ammonium sulphate, Arnall (559-61). 
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Weights and Measures, see under Marketing. 

Welfare of Rural Population: 
.Aid of Co-operative Societies should be enlisted, Wilson (819) . 
.Arbitration -Societies formerly in Gutgaon, but stopping of, Brayne 

40,554-9.' -
Director of Local uplift, advocated, Brayne t5!), (60). 
District physical training superVlsors, training of men as, Anderson 

(350). • 
Drift of educated people to the towns, causes of, and question of means 

of preventing, Anderson 42,720-9. 
Economic position of cultivators, etc., in canal colonies, Sir Mehdi Shah 

45,940-7, 45,951-7. 
EOONOMIC SURVEY OF TYPICAL VD,LAGES: 

.Advocated and approved, Brayne (75); Shiv Dev Singh (388); 
Wilson (819); Fazl Ali (841). 

Board m Economic Inquiry, see that title. 
by Non-official agency advocated, King (472), 43,681-7, 43,688. 
by a Rural man, advocated Wilson (819), 46,408-10. 
Trained investigators, need for, Darling (588), 44;862-6. 

Ex-soldiers, outlook of, Brayne 40,596-600. 
Government should construct model village, Shiv Dev Singh (388). 
Government should give grant to villages putting down simple drainage 

system, Wilson (819). 
Health conditions, proposed means for inducing improvement of, 

Brayne (72); Milne (214); Strickland (296)/:' Shiv Dev Singh (387); 
Wilson (816); Fazl Ali (839); Mohammad A zal Hussain (865). 

Improved sanitation, influence of retired soldiers and pensioners, Wilson 
46,370-1. 

Improvement of, suggestion, Fazl Ali (841). 
Lack of will to live better, and doubt as to desirability of attempts to 

alter, Darling 44,776-82. 
Literature for villageTs, shortage of, and proposal re increasing supply, 

Brayne 40,849-52. 
Litigation .... excessive expenditure on, and question of measures to 

reduce, Jjrayne 40,526-7, 40,553-60. 
Measures should.be taken against village ponds and manure heaps, Shiv 

Dev Singh (388). 
Menial castes, problem of, and bcheme for, Brayne (60-1), 40,551-2, 

40,800. 
Pressure of population on the land, question whether excessive, Darling 

44,870. 
Propaganda in form of lectures, lantern views, cinema films, useful, 

Milne (221). . 
Propaganda work in Gurgaon and results, Brayne (58-9), (63-4), 40,529-

50, 40,590-606, 40,633-7, 40,693-723, 40,782-800
i 

40,816-20, (101-2). 
Rural classes, little represented among official c asses, Brayne 40,561-2. 
RURAL SAKITATION: 

and Health of the village .. proposals for improving, Fazl Ali (841). 
Improvement in, requirea, Forster (510). 
Sympathy of retired Indian Officers should be enlisted in, Wilson 

Social ~;~~ities of villagers should be encouraged, Shiv Dev Singh (388). 
STANDARD OF LIVING: 

Improvement, Milne 41,755; Townsend 45,.I74-5. 
Wa8teful expenditure, and measures against, in Gurgaon, Brayne 

40,524-8. 
Uplift campaign, necessity for! in connection with efforts at improve

ment of agriculture and BCheme, Brayne (57), 40,524, 40,607-11, 
40,693-739, 40,711-28, 40,782-814. 

Village libraries, Anderson (349), 42,634, 42,638-41, 42,651; Darling (601); 
Fazl Ali (841). 

Women, importance of elevation of, Bmyne (57-8, 59), 40,723-8. 

Wells, see under Irrigation. 

Wheat, see under Crops. 
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WH ITE, Mr., Chief Engineer of Southern Canals, and Secretary of Irriga
tion Branch: 43,266-43,672. 

ENGINE&lLING CONGRESS, nature of, and value of work, etc., 43,642-7, 
43,651-2, 43,648-50, 43,653-61, 43,661, 43,662. 

IBJUGATION : 
All-India. Irriation Boa.rd, opinion re proposal, 43,417. 
Canals : 

Lining of, scope for, 43,283. 
Replacement by tube wells, difficulty of persuading individual 

cultivators, 43,285-8. 
Supplementing of, by ordinary zamindari wells in some cases, 

43,289. 
Volumetric basis: 

Advantages of, 43,297, 43,326. 
Impracticability of, -at present, except in case of large 

owners, 43,293, 43,324. 
Technical appliances, satisfactory, 43,305-6. 

,Water rates: 
Fixing, assessing and collecting: 

Complaints by Colonel Cole against ,patwaris in connec
tion with, reply to, 43,355-65. 

Removal from Irrigation Department, Proposal not 
approved, 43,354. 

Remission if crop does not ripen, 43,321-3. 
Department, co-operation with Revenue Department, 43,315. 
Research station, 43,2715-6. 
Waterlogging and distribution of water the most important points, 

43,271, 43,272-4. -

SOILS: 
Chakanwali Reclamation Farm, experimental work at, 43,275-6. 
Waterlogged : 

Drainage schemes, 43,291. 
Drainage and pumping experiment at Chakanwali Reclamation 

Farm, 43,275-6. 
Expenditure required will be enormous, but will be gradual, 

43,292. 
Problem, 43,272-4. 
Remedy, 43,284-9. 

Wild animals, damage to crops by, lee under Crops. 

WILSDON, B. H., Scientific Researoh Officer attached to Irrigation Research 
Laboratory, Punjab: (407-11), 43,266-43,672. 

Experience of, 43,384-6. 
EDUCATION, Agricultural: 

College, limitation of teaching to three years' course for B.Sc., to be 
followed 'by research degree in sciences applied to agricult,ure, pro
posal, (408-9), 43,509-10. 

of Practical farmers, proposal (408), 43,426. 
Proposals, (408-9). 
Scientific workers, question of, (407-8), 43,425-6. 

FERTILISERH, water rate reduction for green manure, 43,442. 

FODDl!B. CRops, water rate reduction for, 43,437-41. 

IBJUGATION : 
Canals: 

Lining of: 
Effects, 43,281. -
Investigation of rproblem, work re, 43,281. 
Scope for, 43,282,.43,283. 

Loss by absorption, extent, (410). • 
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WILSDON, B. H.-colltd. 
IlUUGATloN-contd. 

Canals-con td. 
Return .on capital outlay, 43,443-8. 

• proportion of Water put on surface that reaches subsoil, 43,552. 
"ater rates: 

~du~tion of rate for fodder, and green manure, 43,437-42. 
"\\ Ol'klllg, charge per acre irrigatea, 43 439-40. . 

progressive Desiccation of certain districts ~nd causes (410) 
Etvo's torsion balance, use of, 43,626-30. " 
Hydrodynamic work, need for, 43,373. 
Khan! channel taking Beas water, proposal, (410). 
Research Laboratory: 43,374-5. 

C~pe!ation wIth United Provinces, question of, 43,419-21. 
SCIentific Research Officer attached to, relationship to Irrigation 

and Revenne Departments, 43,403-4, 43,409. 
Sub-stations, scheme for, 43,631-3. 

Sub-.... oil water, 43,422-4, 43,605-12. 
Water requirements of different crops: 

Experimen~s, land set aside {or, at Lyallpur, 43,315-7. 
Research, Importance of, and carrying ont of, in provinces 

necessary" 43,410-3. 
Waterlogging: . 

Depth of water-table obtainable, and suitable for agriculture, 
43,467-71. 

Drainage operations to be carried out, 43,633-41. 
Problem of, (410). 

Well, depletion of water-table in certain districts owing to demand 
made by, on sub-soil water, (410). 

R.EsEAlLCH : 
Agricultural meteorology, attention needed, (408). 
Applicative work, organisation on provincial basis, ne(:essary, (407). 
Co-ordina.tion of efforts of local and central governments, Board on 

lines of ~partment of Scientific and Industrial Research, scheme 
for, (409), 43,370-1, 43,398, 43,502-.5. 

Fundamental, central organiswtion, danger of theory, (407). 
Government physical laboratory, will be necessary, (409), 43,427-8. 
Irrigation,. field station for, scheme under cO'llsiderlbtion, (408). 
Lines on which required, (408). 
Provincial, encouragement desirBiole, 43,503. 
Pusa Institute : 

Affiliation to'. university, advantages to be deri\'ed, 43,402. 
De\'elopment as provincial research station, proposal, 43,399-401. 
Sitna.tion not satisfactory, 43,391, 43,397. 
no Volunta.ry research workers, (408). 

Soil phvsics: 
ImportallC6 of work and need for appointment of special oflic.?r, 

(408), 43,621-2. 
Land earmarked for, 43,393-6. 
Work ('.arried out, (408). 

Stnff, provincial, rl'Cruitment difficulty, (409), 43.376, 43,429-30. 
Statistical matthematics, de\'eIOJ>'lllent needed, (408). 
in Universities, desirable and soheme fm' enrouragE'meut, (407-8), 

43,369-72, 43,387-90, 43.402, 43,506-8, 4:3,613,20. 4a.623-5, 43,631. 

Sons: 
Alkaline: 

Reclamation, expel'imental work n~, but lIo11-f,)lIuwing up of, 
(411), 43,414-6. 

Use of ~psum on, results, (411). . 
BaM, imprm'ement by USI'! of g,vpsum and green mauurmg/ (411). 
Chakanwali Reclamation Fa.rm, experimental work at, (.dO, 411), 

43,276-81, 43,377: . ' _1.. l' 
Waterlogged, drmnnge and pmnplllg experiment. at Oh_anw8 I 

Reclamation Farm, (410), 43,276-81. 
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WILSON, W. R., l.e.S., Deputy Commissioner, Jh<J!um: (803-B19), 
46,300-496. 

ADMINISTRATION: 
Judicial: 

Civil Courts, criticism and recruitment of staff of, from agri
('ultural population, would be advanta.geous (SOS) , 46,436-41. 

J-irga system in Dera Ghazi Khan, 46,441-4. • 
Meteorological department, of no practical service, (S07). 
Posts, usefulness of, (S07). 
Railways, cheaper freight rates for fodder and machinery would be 

greatly appreciated, (S06). . 
noads: 

Conditions in Dera and J·helum districts, (806-7). 
Expenditure on, in Jhelum distriM, .nnd inadequacy of, and 

need fOT better engineering staff, (S()6..7), 46,330-2, 46,401-3. 
lIaintenance and repairs, drawbacks of contract system, (S07) , 

46,330. 
AGRICUJ,TUR.\L DEPARTMENT: 

little Attention paid to barwni land, hut beginning, 46,306. 
should Keep head of district informed about work, (806). 

AGRlCUlJTURAL INDEBTEDNESS: 
Agriculturist m~neylenders, few, known, 43,~77. . . 
BIn for protectIOn of borrowers under consIderatIon of the Punjaib 

Government, (809) .. 
Causes of, (808), 46,365-6. 
(Jredit, sources of, (808). 
IWpayment, reasons preventing, (808). 
LSUTious Loans Act, application should be made more stringent, 

(S08). 
AGRICULTURAL bonus'rRIEs: • 

(\)al and salt mines, subsidiary employment in, (816). 
Cultivator, work done by during year, (S15-6). 
Egret farming in Dera Ghazi Khan, 46,425-35. 
Fruit growing, (B16). 
Intensi¥o study, extent of scope for, (816). 
Lac cultivation, prospects, (S16), 46,346-7. 
Obstacles preventing expansion of, (816). 
Olives. attempt to grow, buL discouragement hy forest officials, (816), 

46,367, 46,417-24. 
Poultry rearing, and prospects, (S16), 46,349-52, 46. .. 494-6. 
Suh,idiary industrie~, no suggestions for adoption of, in Jihelum, 

(S16). 
Trade in cattle carried on during slack months, (S16). 
Utilization of rice straw for paper should ha¥e a future, (S16) . 

• AGRICULTI'RAL LABOUR: 
no Measures to attract agricultural labour fI~m areas in which there 

is a surplus should be taken, (816). 
Shortage, and reasons, (816). 

Ar,IENATJON OF LAND ACT: 
Consolidation of large estates as result of, and drawback of, (809), 

46,339-41. 
lLilJor defecis, (809), 46,338-9. 
Stands in way of capital being put into land, (819). 

ANIMAL HUSBANDRY: 
Camels, gradual elimination of, by extension of canals, (814), 46,471, 

46,472. 
Castration, recommendation, (814). 
Causes of mjury to cattle, (815). 
Condition of cattle and need for improvement, (812). 
Cro.~s-breeding, suggestion, (814). 
Dajil breed, description, 46,473. 
Dairying, experimenting necessary, (814). 
Fodder: 

Improvement of supplies, Deed for, in barani tracts, (815). 
Silos, need for, in Jhelum, (815), 46.387. 
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WILSON, W. R., I.C.S.-contd. 
ANIMAL HUSBANDRY-Contd. 

Fodder-contd. 
Sh~rtage and means of improving sup,ply, (815), 46,398-9. 

Improvemnent of breeds: 
Contrast between sire and dam too great as a rule, (814), 

46,474-5, 46,489-91. 
Dajil herdbook on skirts on Dhundi estate proposal, (814). 
Dhanni breed, steps taken Te, 46,383..6. ' 
Dhanni pedigree herdbook in Cbakwal, suggestion for starting 

of (814). 
Shee.p breeding: 

Future for, in Jhelum 46,396-7, 46,477-8. 
Merinos in Jhelum district, proposal, (814-5). 

CAPITAL, land should be given to practical horticulturists engineers, 
(819). ' 

Co-OPEILATION : 
Better-living societies, opinion Te, (818), 46,38~. 
Cattle-breeding societies: 

Jhelum, (818), 46,395, 46,476. 
Proposals, (818). 

Co-operative credit, value of, (807). 
Credit societies, the more financed the better, (818). 
Encour~ement of growth of : 

. 'by Government, proposals for, (817). 
by Non-official agencIes, 'proposal for, (818). 

Legislation should not be mtrOduced to compel minority to join 
for the common benefit, opinion, (818). 

Pooling Of resources in building bunds, etc., Dera and J,helum, (818). 
Results, (818). 
Societies for co-operative use of agricultural machinery, little or no 

opening for Dera and Jhelum, (818). 
SocIety for sale of mules in Chakwal worth considering, (818). 

CB.oP8 : 
Damage by pigs, (811). 
Distribution of seeds, systems, (811). 
Dry gmm cultivation in sandy soils, (811), 46,372-3. 
Improvement of existing, suggestions (811). 
Introduction of Japanese sarson and long eared Australian bajrn, 

proposals, (811). 
Pests: . 

Locusts, (812). • 
Poli weed, effective method of eradication needed, (806), (812). 
Rats and mice, damage by, and campaign against, advocated, 

(811), (812). 
Protection, work '1'6 and proposals, (812). 
Wheat, mixing of, in Dera, (811). 

CuLTIVAlTION: 
Draught cattle, improvement required, (812). 
Improvement in rotation of crops not necessary, (812). 
Mixing of crops, (812). 

DBlIION8TMTION AND Pl!.oPAGANDA: 
Association of voluntary workers, proposal, (803), 46,313-7. 
Ohakwal Zamindar, good work by, (805). 
Dera, work, (805). 
Dhundi estate, (BOS). 
Erperts must be enthusiasts, (806). 
Farmers' Association, suggested meeting of, at Demonstratiol] 

Farm at suitable season of year, (805-6). 
Farms, as experimental farms also, proposal, (803), 46,479-80. 
Jhelum, work, (805). 
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INDEX. 

WILSON, W. R., I.C.S.--contd. 
DISTRICT BOARDS: 

Chairman, 46,343-.'>. 
Engineers, bad quality of, and regular service under Ministry of 

Local Self-Government would be preferable, 46,363-4, 46,469-70. 
Jhelum, keenness on cattle breeding, 46,385. 

EDUCATION: 
Adult night schools, Co-operative: 

Others usually frauds, (805), 46,324-9. 
Satisfactory, and extension desirable, (805), 46,329. 

Agrioultural : . 
Cultivation of small patch at home, by boys; suggestion, (805). 
Incentive, (804). . 
Lyallpur attracts good attendances, (804). 
Pupils mainly drawn from Agricultural classes, (804). 

in English, drawback of, (818), 46,484. 
Nature Study: 

Instruction in, being given to teachers, (804). 
should be Welcomed as relief from monotony of the class rooms, 

(804). 
Teachers: 

should be Drawn as far as possible from the agricultural' 
classes, (804). 

Supply not sufficient, (804). 
in Vernacular middle SOOool in Jhelum district, but results 

disappointing, (804), 46,318-23. 
Methods by which rural education may improve the ability of agri

culturists,. (819). 
Primary: 

Compulsory, not yet introduced into Jhelum, (819). 
Proportion of boys who pass through fourth class, (819). 

Rural subjects should be more taught, (818), 46,481-3. . 
School Plots, despised by parents and boys, (804). 
School Farms, if properly equipped, should have a future, (804). 

FERTILISERS: 
Cowdung, means of preventing use of, as fuel, (811). 
Investigation of manures not sufficient in local districts, (811). 
Natural manure: 

Advice needed on method of preservation and storage, (811). 
Waste of, (811). 

Popularisation of lmproved, suggestion for price, (811). 

FINANCE: 
Long-term oredit, instalments, recommendation re period, (807), 

46,485-6. 
Short-term credits better than long, (807). 
Tacca'Vi: 

Failure of, and reasons, (807-8). 
Improvement of system, proposals for, (807-8). 
Issue through, or on recommendation of, co-operative societies, 

advocated, (808). 
Supervision over use of loans needed, (807), 46,333. 
Well-boring, proposal (808) 46,464-5. 

FORESTS: 
Deterioration from browsing in Dera, (817). 
Firewood and fodder, means for increasing supply of, (817). 
Grass-cutting facilities, extension, no objection to, in Jhelum rakhs, 

(817). 
Grass, freer facilities for cutting advocated,. (815). 
Gra21ing and browsing, position re, in Jhelum and Dera, (816-7). 
Grazing facilities in, granted to extent compatible with the proper 

preservation of forest areas, (816). 
no Opening for schemes of afforestation in Jhelum, (817). 
Rakhs classification of, Jhelum (817). 
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WILSON, W. R., I.C.S.-cont.t1. 
BOLDIl'GS: 

Consolidation: 
Difficulties of, in Dera and Jhelum, (809). 
Propaganda needl'd to start, in till' ChakwaI" plateau lS09). 
Success of, in Central Punjab, (809). ' 

Legislation, not needed, (809). 
SoC'ieties for redistribution of fl'ngmented holdings, opening for, 

(818). 
Sub-di"ision inevitahle under l\I,llllommedan Law, (809). 46,3";"8. 

IMPLE.llE~TS: 
Steps to' hasten adoption of new implements, (8121-
no Suggestions for, (812). 

IMPROVElIENTS, lack of eduC'ation and means prevents carrying out of, 
(819). 

IRRIGATION: 
Canals: 

Dera inundation canals, distribntion of water, conditions, (810). 
People would be willing to pay for, 46.407, 46,455-•. 
Revenue might be inC'reased if Jalalpur canal constructed, 

46,458-60. 
Conditions in Jhelum, and services of engineer would be welooml'd, 

46,413-6. . 
from Hil.l torrents, Sy~t ... IU, nnd professionnl guidanl'e needed, (810). 
InuudatlOn cannls, (810). 46,451-4. 
Perennial streams, engineer should be put on to explore possibilities, 

(810). 
Wells: 

Artesian, possibility of, in Jhelum, (810). 
Boring of present wells desired in Jhelum district, aud question 

of possibility, 46,308-12. 
Conditions in JllPlum, (810), 46,334-7, 46,44.3-9. 
Enhanced assl'ssment, none for about 20 yenrs after sinking,' 
practice, 46,404-6. 
~one with bore or tube in Jhelum, (SI0). 
Sinking of, farrar; advnnl'es for, proposal (808), 46.464-5. 

JHEL~ A~D DERA: 
Animal husbandry, conditions, (814-5). 
Characteristics and conditions in, 46,304-12, 46,392-4. 
WE'lIs, condition Te, 46,334-7. 

I •. ~~D REvE~rE: 
Bam11; and ckahl, 46,466-•. 
Deputy Commissioners: 

Monthly or quarterly conferences with Agri('ultural, Vl'terinary 
. and Co-operative Departments, proposal, 46,374-5. 

IWsponsibility for eC'onomic advancement of the people, 46,344. 

LY.H.LPl'R CoI.LEGE. reputation and prestige high among C'ultivators, 
46,801-2. 

MARKETING: 
Communications, improvemE'nt needed, (81.). 
DesC'ription of existing system, (817). 
Information as to market ('ondition overseas, no neressity for, 

JhelulU and Dera, (817). 
Jhelum market, conditions, (SI7), 46,353-62. 
Measures: 

of Capacity, should Ill' standardisl'd, (817). 
:',[Illtiplicity of, drawbaC'k of, (817). 

MIDDLE CLASS YOUTHS, suggestion for making agricultllrl' attractive to, 
(804-5), 

PUBLIC HEALTH, wntl'r &IlP\lI~ .. eifo><'t of infiltration of salt, Pind Dad,m 
Khan (810). 
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INDEX. 

WILSON, W. R., -I.C.S.-eontd. 
RESBARCH: 

on Uemonstration farms and by individual farmers proposal for, 
(803). ' 

PU6a Institute, value of, to provinces, question of, 46,301. -
RURAL COHMUNlTY CoUNCILS: 

Adult education through, proposal. (805). 
Benefit hoped for from, (819), 46,368-9. 

SOILS: 
Deterioration owing b salt perennial streams, (811). 
Katlar, belief tlhat sat\l.1'ation of, and growing rice, will diminish, 

(811). 
Terracing .. work in Jhelum, 46,462-3. 
Redaplatlon an.d recolonisation, 'Government measures necessary, 

(411). 
STATISTICS: 

Enumeration of live stock, too casually done at present, (819). 
Estimation of yield of agricultural produce, information available 

in ac('ount books of landlords, and proposals, (819), 46,411-2. 
Records of areas under cultivation and crops satisfactory, (819). 

VBTERIN.~RY : 
CiVIl Veterinary Department: 

Control by Director of Agriculture, advocated, (812-3), 
46,379-82, 46,487-8. 

"ertain Opposition between Agricultural Department and, 
46,3;9-80. 

Contagious diseases: _ 
Ditliculties in dealing with, (SI3). 
Legislation not advocated at present, (813). 

Dispensaries: 
under Control of -Local (District) Boards, (813). 
Expansion of, (813). ~ 
Free use should be made of indigenous drugs, (813). 
Transfer of control to provincial authority not advocated, (813) . 

. full Use not made of, by agriculturists, (813). 
InQCulation, no fee charged officially, (813). 
Provincial Research Institutions better than expanding a Central 

Institution, (814). 
Reseaa-ch: 

Lines on which required (804). 
Sohawa Laboratory, work done at, (803-4). 
_Surra: 

more Adequate investigation of, advocated, (814), 46,471-2, 
46,493. 

Cure discovered by Major Crosse, (803-4). 
l>ernm, often comes late and dispensaries run short, (813). 
Superior Veterinary officer, appointment of, not advocated, (814). 

WELFARE OP RURAL POPULATION: 
Aid of CJo.operative Societies should be enlisted, (819). 
Government should give grant to villages putting down simple 

drainage system, (819). 
Improved sanitation, influence of retired soldiers and pensioners, 

46,370-1. _ 
Improvement of health conditions, s1Jggestion to induce people to 

devote sl?are time to, (816). 
Inquiries lllto economic position of cultivators, proposal, (819), 

46,408-10. 
Inquiry by Economic Board in Jhelum, (819), 46,408. . 
Sanitation, sympathy of retired Indian Officers should be enhsted 

in, (819). 

Wireless, see under Administration. 

Zamindars, see Landowners. 
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ANADI .. . 
ARIANA .. . 
AHIR 

.. ALU 
ANNA 

GLOSSARY. 

. .. Village site, inhabited area. 
. .. Water rate. 
... A tribe of CUltivators, mostly Hindus, renowned for care-

ful husbandry. . 
Potato. 
One-sixteenth of a rupee; equivalent to l!d. at exchange 
. rate of one and sixpence to the rupee, 

ARAIN A tribe of market gardeners, mostly Muslim. 
ARHAR ... .... ... Pigeon pea (cajanus indicus). 
ARTI (ARHTI) (ADTYA) An agent or broker. 

(ARTYA) 

BABU ... 
BABUL .. , 
BAJRA ... 
BAKSHEESH 
BANIA ... 

BARA (soil) 

BAR .. . 
BARANI .. . 
BARu .. . 
BATAI .. . 

BELDAR 
BEN AMI 

BER ... 
BERSEEM 
BUANGI 
BHISRTI 
BHUBA .. . 
BIGHA .. . 

BUND (BAND) ... 

. .. A title of respect. 
... A widely-distributed small tree (acacia arabica). 
. .. A small millet (pennisetum typhoideum). 
... A gift, tip. 

A Hindu grain trader who is generally also a money
lender. 

Hard, arid soil, highly charged with alkali salts; also 
highly manured land close to the village site. 

Upland between confluent rivers; formerly waste. 
Umrrigated land depending on rain for its water supply. 
A tall perennial grass (sorghum halepense). 
Payment of rent in kind by division of produce between 

landlord and tenant. 
... A labourer. 

Purchasing or holding under a false name; Benamidar, 
the man in whose name such a transaction is done. 

. .. A moderate sized deciduous tree (zizyphus iuiuba). 

... Egyptian clover (trifolium alexandrinum). 
... A low caste employed as sweepers and menials. 
... A water carrier. 
. .. The husk or chaff of grain; the straw . 
... A measure of land; the standard or pucca bigha is 3,025 

square yards or jths of an acre; a kutcha bigha is in 
Borne places one-third and in others one-fourth of a 
standard bigha. 

A dam, a field embankment. 

CHABI ... . .. (Land) irrigated from wells. 
CHAK ... ... . .. A block or portion of land. 
CHARAGAR (CHIRAGA) Grazing ground. 
CHARI ... ... . .. J uar grown for fodder. 
CHAR8A ... A leather bag used as a water lift. 
CHAUKIDAR (CROWKI- A watchman. 

DAR) 
CHITTANK 
CHO ... 
CHULAH (CRUBLA) 
CHUMOR 
CHURA .. . 
CRORE .. . 

DALAL ... 
DAREKH ..• 
DESI (DESHI) ... 
DHAK ... 

... A measure; one-sixteenth of a seer. 

... Land damaged by a hill torrent. 

... A fire-place. 

... A worker in leather, a low caste of Hindus. 

... A low caste of menials. 
Ten millions. 

An agent or broker. 
The bastard cedar (melia azedarach). 

. .. Native to the countrYj indigenous. 

. .. A moderate-sized deClduous tree with a brilliant red 
flower (butea !rolldosa). 
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DRANWAt 

DROTI .. . 
DRUB .. . 
DOAB .. . 

F ASAL (F AU) ..• 

GHAtB HUHnN 
GHI 
GOBADEH 
GOWALA 
GOWABA 
GBAH ... 

I GUAB (GUABA) 
GUIAB ... 
GUB 
GUBGAON plough 

GLOSSARY. 

... A man connected with the selling, or threshing, of rice; 
DHABWAI, a man who weighs grain. 

... A loin cloth worn by men. 

. .. Couch grass (cynodon dactylon). 

. .. A tract of land lying between two confluent rivers. 

... Crop or harvest. 

... Lit. not possible. Waste; land not capable of cultivation. 

... Clarified butter. 
... Land immediately in the vicinity of a village. 
... A herdsman or milkman. 
... See Guar. 
. .. Chick pea (cicer arietinum). 
... Cluster bean (cyamopsis psoralioides). 
. .. A numerous class chiefly engaged in agriculture. 
... Unrefined Indian sugar, jaggery. 
... An inversion plough recently introduced in Gurgaon 

district. 

HAXUHAT Authority. 
HOOKAH \HuQQA) ... A pipe, a smoking tube. 
HINDU8TAN plough .... A light inversion plough. 
HISAB ... ... ... An account, a bill. 

ILAXA (ILAQA) ... A tract, neighbourhood. 
IsLAHI RA8UHAT ... A society formed with the object of reforming social 

society customs . 

JAGIB ... 
JAGIBDAB 
JAIN 
JAL 
JAHABANDI 

JANGLI (JUNGLI) 
JAT .. . 
JHEEL .. . 
JIBGA .. . 
JOWAB (JUAB) 

KABBADI 
KALLAB (KALAB) 
KAMIN ... 
KANAL ... 

KANKAB 
KAPAa ... 
KASHT ... 
KAZI ... 

KESHABI 
KHANSAMA 
KHABABA 

KHASBA 

KHABIP 

KHATI ... 

62160 

... An assignment of the revenue of a given area of land. 

... The holder of any assignment of revenue. 

... A follower of JAINISM-a religious sect. 

... Water . 

... The essential portion of the record of rights in land 
wherein is entered the detail as to ownership, the 
revenue assessed, area, etc . 

... Wild, waste, savage, belonging to the forest. 

... The chief cultivating tribe in North-West India. 

... A shallow lake, a swamp. 

... A council of the village elders. 

. .. The large millet (sorghum 1Iulgare). 

... A game. 

... Saline efflorescence. 

... A menial. . 

... A measure of land which varies in different localities; 
generally ith of an acre . 

... Nodules of limestone found in the soil. .. 

... Cotton with the seed still adhering (unginned cotton). 

... Cultivation . 

... Originally a law officer, now a title assumed by certain 
families . 

... The chickling-vetch (lathyrus sati1lus). 

... A house servant. 

... (From kharab, bad). A remission of Government dues, 
granted when crops are below a certain standard . 

... A record of the village lands in which the fields are 
numbered . 

... The autumn harvest; crops sown at the beginning of 
the rains and reaped in October-December. 

. .. A grain pit. 
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KHATRI 

KHATTA 
KURI ... 
KIKAR (KIKER) 
KITAB .. . 
KOR .. . 
KUTCHA 

LAKH ... 
LAlIlBARDAB 

LANA .. . 
LASSAN .. . 
LATIFUNDIA 
LOHAR ... 

l\fA BAP ••• 
MAHAJAN 
MAHAB .. . 
MAINA .. . 
MAmA .. . 
MANDl ..• 
MANGO ... 
MARLA: .. 
MASH ..• 
MASUR ... 
MAULVI 

MAUND ... 

MAURUSI 

MAZARA 
l\hGASSB 
l\ho ... 
l\hSTON (plough) 
MOHWA (MOHUA) 

GLOSSARY. 

A Hindu caste or tribe chiefly engaged in trade, money 
lending, etc., usually literate. 

... The sour lime (ci tr'us acida). 

... A field, surrounded by a bani or bUM. 

... See Babul • 
... A book. 
. .• A watering. 
... Inferior or bad. [Lit." not solid."] 

One hundred thousand. 
A village headman who collects and pays the Government 

dues of the village and has other duties. . 
. .. A saltwort (salsola /oetida) . 
... Garlic (alliuln sativum). 
. .. Large estates. 

A worker in iron. a blacksmith. 

· •. [Lit. father and mother.] A protector. 
. .. A merchant. 
•.. A low castel generally .village servants. 
. .. A small mil et (paapalum. acorbiculatum). 
... See BARANI. 
. .. A market. 
. ... An evergreen fruit tree \mangi/era indica). 
. .. A measure of land. 
• .. A pulse (phaseolus mungo). 
. .. Lentil (lens esculenta). 
.., Originally a learned Muslim, a teacher; now used as a 

term of respect . 
..• A weight of 8:!'28 lb. (pucca maund); has different values 

for differt'nt commodities, and for the same commo
dity in different localities. 

... Hereditary; a maurusi (or occupancy), tenant retains a 
permanent lien on his land • 

... A tenant. 

... Residue of sugarcane after the juice has been expressed. 

.. , A class of cultivators. 

. .• A very light type of inversion plough. 
.•• A deciduous forest tree (bassia lati/olia) whose drit'd 

flowers are eaten as food or distilled into liquor. 
MOTH (l\IOTB) .•. The kidnt>y bean (phaseolus aconiti/olius). 
MUKADDAH (MuQAI)o. A skilled labourer. 

DAlIl) 
MULBERRY ... A moderate-sized deciduous tree (moTUS illdica); in the 

silk districts it is reared on the bush system. 
MUNG (MONG) (MUNJ) Green grain (phaseolus radiatus). 
MUNSHI ..• ... A writer, clerK:, teacher. 
MYROBALAN •.• . .. Tanning fruit obtained from trees of the genua fer-

NAHRI .. . 
NALI .. . 
NAWAB 
NAZRANA 
NILGAI 
NULLAH 

PAHAB ... 
PANCHAYAT 

• PANDIT 

millalia • 

... Irrigated (land). 

. .. A tube, a seed drill. 
' ... A title of honour. 
... A gift; a contribution in excess of the usual payment. 
.,. Blue buck (boselaphus tragocamelus). 
..• A water course. 

... A mountain] hill. 
• .• Lit. a commlttee of five. USt'd to describe an association 

of any number of persons, instituted for objects of an 
administrative or Judicial nature. 

Originally a learned Brahmin, a teacher; now a term of 
respect applied to Brahmins. 
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PATII.ur 

PATWABI 
PIIAL .•. 
PI. 
POLl 
PUBD.uI 

RADI 

RAl8 ... . .. 
RAlA(II) plough 
RAKII .. . 
RAul'o""l .. . 
RODKOHI •.. 
RoSA BHATLA 
ROIEUK 

SADZI ... 
SAlII plant 

SAlLAD (SAILABI) 
SANAD (SUNNUD) 
SANN ... 

SABKANDA 
SABOPA PAINA 

SARBHAI' 
SABION 
SAWAI .. . 

SAWAK .. . 

SUB 
SENII ... 
SElAH. (SESAHUN) 
BIIAI'TAL 
BIIAHILAT 
SIIIKABI 
SIIIIIIAH 
SIIBOFF 
SIBI8 ..• 
SIBKAB 
SUBBA .•. 
SYED .•. 

GLOSSARY • 

•.. A Muslim tribe found chiefly in the frontier districts and 
West Punjab. -

... "A village accountant or registrar. 

... Fruit. 

... One-twefth of an anna. 

. .. Wild safllower (carthamus ozyacantha). 

... A veil, screen; the practice of keeping women secluded. 

... The spring harvest; crops sown in autumn and reaped 
at the end of the cold weather . 

... A gentleman of standing. 

. .. A type of inversion plough. 

... Waste woodland. 

. .. A watering. 

. .. Irrigation from hill torrents. 

. .. An improved type of deshi cotton. 

... A coarse short staple cotton (gossypium neglectum 
roseum). 

... Vegetables. 

. .. One of the saltworts which thrive on alkali soil (Sajji, 
sodium carbonate) . 

..• Land irrigated by floods or percolation from a river. 

... A charter, certificate of honour. 

.. , Bombay hemp, a leguminous fibre crop (crotalaria ;uncea); 
also used as a green manure • 

... A grass (saccharum arundinaceum). 
... A system of irrigation from a hill torrent wherein those 

irrigating above have prior right to the water, those 
lower down getting what is left . 

... A kind of mustard. 

... An oilseed (brassica campestris). . 

... An excess of one-fourth; interest at the rate of 25 per 
cent . 

... An annual fodder grass (panicum /rumentaceum); also 
cultivated for its grain. 

... A weight (2'057 lb.) 

... A fodder crop (melilotus par",ijlora). 

. .• An oilseed (til)(sesamum indicum). 

... A fodder crop (trifolium resu,pinatum). 

... Village common, usually used for grazing. 

... A hunter. 

... A deciduous tree (dalbergia sissu). 

... A moneychanger, a banker. 
•.. A forest tree (albizzia lebbek). 
. .. The Government, the supreme authority. 
... A disease affecting horses and camels especially. 
. .. A Muslim tribe from which the Prophet's son-in-law was 

drawn; usually regarded as the highest tribe among 
Muslims. 

TAcAVI (TAKKAVI) ... An advance made by Government to cultivators for 
agricultural purposes. 

TAIISIL (TEHSIL) A local revenue division of a district. 
TAII8ILDAB A revenue officer in charge of a tahsil. 

(TEII8ILDAB) 
TAKLIF ... . .. Trouble, difficulty. 
TABAHIBA •.. An oilseed (eruca sati",a). 
TABKABI ... Vegetables. 
TIIAL ... ... A desert tract. 
THANEDAB ... A sub-Inspector of police, in charge of a police-station 

or thana. 
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TIL 
TONGAWALA •• , 
TOBIA 

USAB 

VAL 

WALLAR 
WABABANDI 

ZAIL ••• 
ZAILDAB 

ZAMINDAB 
ZILLADAR 
ZIBA 

... 

GLOSSARY • 

... An oilseed (sesamum indicum). 

... The driver of a horse or bullock carriage. 

... Rape (brassica campestris). 

' ... Land impregnated with sodium saIts and thereby 
rendered barren . 

... A pulse (dolichos lablab). 

... A person. 

... Distribution of water in rotation . 

... A group of villages in a tahsil. 

. .. A rural notable appointed hy Government, the head of a 
, ZaiZ. ' 

... A landowner, a peasant proprietor. 

... ' A canal officer. 

... Caraway (carum bulbocastanum). 
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