
iiiiniii'in?i! 
GIPE-PUNE 0 11/, I 

- 70038 ! 

I 

,. 

PROCEEDINGS 

of the 

! Meeting of th~ ltdvisory Boar~ 

Qf the 

Imperial Council of ltgricultural 

Research 

Held at Simla on the 18th, 19th, 20th, 21st, 22nd and 23rd July 

~. . 
\:. ':'),' / . 

I;'-'~ 

. 1932. 

SIMLA 
GOVERNMENT OF INDIA PRESS 

1933 

, 

II . . 
C. ::::::.:=========================:'" J . 



i 

8cL'.e of paper' circulated to Member, of the Advisory Board of the Imperial 
'Vouncil of Agricultural Research fO'1' its meeting held at Simla on the 18th, 

,/ 19th, 20th, 21st, 22nd and 23rd July 1932. 

Notes on subjects 1 to 41 of Agenda. 

Proceedings of the 
o:f the Impe ri al C au 
held at Simla from 

------
Corr1ge! 

Page 18, line 

the word 'flower'. 

Page 165, c olu! 

'Kanred' • 

Page 198, fir~ 

Pae;e 402, unde 

mangoes from India t 

read 'storage'. 

Page 409, line' 

word 'EXP.er1ments r • 

Page 443, und er 
6. for 'Export' ntqd 

.", ..... 



i 

8cL'.e of papm circulated to Member8 of the Advisory Board of the Imperial 
>Vouncil of Agricultural Re8earch for its meeting held at Simla on the 18th. 

/ 19th, 20th, 21st, 22nd and 23rd July 1932. . . 

Notes on subjects 1 to 41 of Agenda. 

R • 



ii 

AGENDA FOR THE MEETING OF THE ADVISORY BOARD OF THE 
IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH, HELD AT 
SIMLA, FROM T~ 18TH TO 23RD JULY 1932. 

1. Decisions of the Governing Body on the recommendations of the Advis­
ory Board in January 1932. 

2. Appointment of the following committees :-

(i) ..4.d /iGC Con.mittee on Tla(;tor 0Ielating Costings. 

(ii) Committee to examine fruit schemes. 

(iii) Committees to examine Prcgless Reports on:­

(a) Dacca University Scheme j 

(b) Dr. Bhatnagar's Scheme; 

(c) Prof. Mahalanobis' Scheme j and 

(d) Dr. Puri's investigation. 

(ill) Committee in connection with the framing of anAIl-India Legisla­
tion for the control flf .An.im.al Disea6es. 

(11) Committee to consider the question as to the holding of thenext 
meeting of the Animal Husbandry Wing of the Board of Agricul­
ture and Animal Husbandry. 

(vi) Committee to considtr the improvement of curriculum for veter­
inary education in the veterwary colleges in India. 

3. An application from Dr. S. Higginbottom, Principal, Agricultural 
Institute, Alla.llabad,}or a grant of Rs. ts,lIIJU spread over a period of ~ years for 
research on the composition of milk. 

4. (a) Application from the Government of Madras for a grant of 
Rs. 1,39,010 spread over a period of five years for a dry farming sC.lleme for 
the Ceded Districts of Madras Presidency . 

. (b) Application from the Government of the Punjab for a grant of 
Rs. 1,65,4av spread over a period of five years for a dry farmmg research scheme 
for the South-Eallt Punjab. 

(c) Application from the Government of His Exalted Highness the 
. Nizam for a grant of Rs. 59,383 spread over a period of five years for a dry 

farming research scheme. 

5. Proposal by the Bombay Government for the importation of certain 
insects from. Australia for the aestruction of Prickly Pear. 

6. Application from Prof. J. B. Seth, M.A., I.E.S., Professor of Physics, 
Government College, Lahore, for a grant of Rs. 1,800 per annum, for a period 
of 2 years for investigating an electric meth,od of Hygrometry. 

7. Application from Dr. A. N. Purl, PH.D., D.Se., A.I.C., Physical 
. ·Chemist, .1rrigation Research Laboratory, Lahore, for a grantof Rs. la,ooo 

spread over five years, to continue his worK on ,. The standarwzation of PhY81ClO­
Chemical Single Value Mtasurements .. most suitable for Indian soils. 
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8. Cheapening' the cost of wire fencing nsed for the protection of cropa 
against wild animals. 

9. Application from the Government of the Punjab for a grant of 
Rs. 6,60,000 spread over a period of five years for a scheme for the development 
of scientific research in the Irrigation Branch, Publio Work. Department 
~. ' 

10. Application from the Government of Bihar and Ori&;a for a grant of 
Rs. 78,680 spread over a period of five 'years for a scheme of research on the 
economics of irrigation from tube wells. 

11. Investigation of the traJlic of livestock through the Province of Bihar 
and Orissa. 

12. Recommendations of the Indian Oil-Crushing Industry C<lmmittee, 
2nd Meeting, December 1931:--

(a) Cultivation of Mahua, and introduction of new varieties of oil-&eOOa 
and the question of improved storage. 

(b) Import duty on oil-mill machinery and spare parta. 

(c) nelping village presses and larger scale oil factoriea_ 

(el) Organisation and development of the manufacture of lOap., candles, 
lubricants and edible products, etc., luch as ghee and vegetable 
substitutes for which there ia a demand, also Stepl to increase the 
demand lor edible oil. 

13. Application from the Annamalai University fora grant to investigate 
~¥ problema of the marketing of the ground-nut crop of the South Arcot 
District. 

: 14. Application from Professor J. C. Ghosh, D.Sc., Chemiatry Department, 
~cca University, Dacca, for a grant of Rs. 11,200 spread over a period of five 
years for the investigation of the otganic constituent. of Indian soils. 

" 15. Application from the Dacca University for a grant of R .. 2,000 on 
,account of apparatus, etc_, for the year 1932-33 in connection with the scheme for 
agricultural research already sanctioned by the Council. 

16. Application from the Madras University for a grant of Rs. 25,830 
Mprea4 over three years for a scheme of research in the cytological study of lniliaD 
crop plants. 

17. Recommendations of the Committee appointed to euminethe Report 
on Hemp Marketing in India prepared by Mr. T. 8. Sabnia. 

18. A scheme for the continuance of investigations on diiIerent aspects of 
the Cereal rust problem and the recommendation of the Special Committee ()f 
Mycologiats thereoll.. 

19. Application from the Government of Bombay for a grant of £500 
'(:Rs. 6,667) on account of Deputation of Dr. B. N. Uppal, Plant Pathologist to 
'Gov~ent, \0 foreign countries to study virus diseases of plants. 

20. Question of compilation by the Imperial Council 01 .Agricultural 
Reaearch annually for &:in:~tion to all concerned, of. list of resean:h work 



completed or under investigation in the Agriculture and Veterinary Departments 
or in the Universities of India. 

21. Participation of India in the Congress of the Far Eastern Association 
of Tropical Medicine. 

22. Application from Dr. B. K. Singh, Professor of Chemistry, Ravenshaw 
College, Cut tack, for a grant of Rs. 8,2GO spread over three years for research 
work on the nature of organic compounds present in the rice soils of India and 
the factors influencing their decomposition with special reference to Bihar and 
Orissa soils. 

23. Application from the Government of Madras for a grant for research 
work on potatoes. 

24. The Punjab Veterinary Department scheme for investigation into the 
most suitable and economic methods of combating different types of parasitic 
infection in ruminants in the field, concurrently with experiments to determine 
whether certain mineral deficiencies tend to lower animal resistance to parasitic 
infection. 

25. Scheme for research on sugarcane in the Madras Presidency. 

26. (a) Scheme for the establishment of a sugarcane research station in the 
Punjab .. 

(b) Application from the Government of the United Provinces for a grant 
for investigation into various problems of sugar industry in the United 
Provinces. 

(c) Scheme for a Research and Testing Station for the indigenous system of 
gur and sugar manufacture, drawn up by the Sugar Technologist, Imperial 
Council of Agricultural Research. 

27. Application from the Government of Assam for a grant of Rs. 48,000 
spread over five years for the proposed extension of sugarcane work at the 
Jorhat Experiment Station, Assam. 

28. Application of Mr. A. R. Srinivasa Rao for a grant for conducting 
certain experiments in sugarcane. 

29. Tractor operating cosgings.-Forms prepared by the Burmah Shell 
Oil Storage and Distributing Co. of India, Ltd., Bombay. 

29 (a) Report on the results of Tractor work conducted during the last 
session (lH31-32) by the Burmah Shell Oil Storage and Distributing Co. of 
India, Ltd., Bombay. . 

30. Progress Reports on Research Schemes;-

(a) Scheme for research into properties of colloid soil constituents by 
Dr. J. N. Mukherjee, Khaira, Professor of Chemistry, University 
of Calcutta. 

(b) Scheme for statistical investigations on experimental error in field 
trials, by Mr. P. C. Mahalanobis. Professor, Presidency College, 
Calcutta. 
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(c) Report for the year 1931-32 on the • Effect of Ions on the Growth 01 
Plants' by Dr. S. S. Bhatnagar. 

(d) Report for the period 1st July 1931 to 31st March 1932, in respect 
of the scheme for investigation of the' Wither Tip' of Citrua 
trees by Dr. H. C. Chowdhury. 

(e) Report on the work done in the Agricultural Reaearch Section of 
the Department of Chemistry, Dacca University, Dacca, during 
1930-31 and 1931-32, in connection with the scheme for agricul­
tural research sanctioned by the Imperial Council of Agricultural 
Research. 

(f) Report of the investigations carried out by Dr. A. N. Puri, on the 
standardization of Physico-Chemical Single Value Measurements 
most suitable for Indian soils. 

31. Participation of India in the Fifth World Poultry Congresa, Rome, 
1933. 

32. Application from the Government of the Punjab for a grant of 
Rs. 38,800 spread over a period of five years for a scheme for the improvement of 
the tea industry in the Punjab. 

33. Report of the Fruits Sub-Committee; 

34. Marketing of Agricultural Produce. 

35. Application from Lt.-Col. R. N. Chopra of the School of Tropical 
Medicine, Calcutta, for a grant for research in systematic cultivation of medi­
cinal plants /!ond study of food poisons in India. 

36. Classification of Research Schemes. 

37. Election of two members of the Advisory Board to the Governing 
Body of the Imperial Council of Agricultural Research. 

38. Assistance to be given by the Indian Railway Central Publicity 
Bw:eau in the promotion of agricultural and veterinary development. 

39. Scheme for carrying on research work at the Anand Creamery in the 
manufacture of products and bye-products of milk. 

40. Recommendation of the Committee appointed to consider the improve­
ment of curriculum for veterinary education in the Veterinary Colleges in 
India. 

41. Application from the Government of the Punjab for an additional grant 
of Rs. 5,000 for conducting experiments on designing a small power sugarcane 
crushing mill. 

42. Mr. Carpenter's resolution. 



PROCEEDINGS OF THE MEETING OF THE ADVISORY BOARD OF 
THE IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH HELD 
AT SIMLA ON !l{ONDAY, THE 18TH JULy 1932. 

The following were present:- " 
1. Diwan Bahadur Sir T. VIJAYAllAGHAVACHARYA, Chai,maft. 

2. Mr. R. G. ALLAN. 

S. Rao Bahadur BHIMBHAJ R. NAJx. 

4. Mr. A. G. BIRT. 

5. Mr. A. D. BLASCHECX. 

6. Mr. G. K. DEVADHAR. 

7. Mr. E. S. FARBROTHER. 

8. Professor J. C. GHOSH. 

9. Dr. G. P. Hector. 

10. Dr. L. K. HYDER. 

11. Mr. NIUMUDDIN HYDER. 

12. Mr. P. J. KERR. 

IS. Mr. T. F. MAIN. 

14. Dr. W. McRAE. 
15. Mr. D. MILNE. 

16. Col. A. OLVER. 

17. Captain Nawab RAJS JUNG BAHADuR. 

18. Mr. S. V. RAMAMURTY. 

19. Major P. B. RILEY. 

20. Mr. P. T. SAUNDERS. 

21. Mr. D. R. SETHI • 

. 22. Mr. F. J. F. SHAw. 

23. Mr. G. T. TAIT. 

24. Mr. W. TAYLOR. 

25. Mr. F. WARE. 

26. Brigadier A: J. WILLIAMs. 

Rai Sahib Malik CBARAN DA~,. S~etary. 
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The following attended as visitors :-

1. Mr. Z. R. KOTHAWALA. 

2. Dr. V. N. Lnmm:. 
3. Dr. K. C. MEHTA. 

4. Mr. C. V. SANE. 
O. Mr: W. SAYER. 

6. Mr. C. P. G. WADE. 

The meeting lasted from 11 A.H. to 1-20 P.H. and adjourned till 10-30 UI. 
on the 19th July to allow the Sub-Committee on the Tractor Operating Costings 
to meet in the afternoon. 

2. Before taking up the subjects on the agenda the ChairmAn welcomed 
all the members present and specially welcomed to the meeting :&1e88l'8. Sane and 
Likhite, representatives from the Baroda State who had come to the meeting 
for the first time and announced that, following the excellent lead given by the 
Hyderabad and Mysore States, Baroda State had also decided to join the 
Council as a constituent State. He also welcomed Rao BahadurBhimbhai 
Ranehodji Naik representative of the Indian Central Cotton Committee who 
had also attended the meeting for the first time. The Chairman added that in 
accordance with the wishes of the Advisory Board eiprell8ed at ita meeting in 
June 1931 this meeting of the Board was held about a month laUr than pre­
viously. 

3. Mr. Allan suggested that if the financial position of the Council were ex­
plained it would be convenient to the Board in considering various schemes that 
had been placed on the agenda. The Chairman, in reply, laid that, in hia 
opinion, it would be better if the Board examined the schemes on their merita 
from the scientific point of view on the assumption that funds would be available 
and that the question of funds might be considered when the subject of claasi­
fication of research schemes came up for consideration. 

4. Decisions of tM Governing Bodyon the recommendati0n8 of the Adviamy 
Board in January 1932 (Subject No.1 of tM Agenda). (Append~ 1).-10 
answer to Rao Bahadur Bhimbhai Ranchodji Naik, the Chairman explained 
that the Joint Committee of the Indian Central Cotton Committee and the 
Imperial Council of Agricultural Research had been appoin~ for the purpose of 
instructing the Chief Economist. When the Chief Economist is appointed and 
after he had abouta fortnight'll look round he will come up to this Committee 
which will give instructions. The appointment had been made by the Publio 
Service Commission and the Chief Economist was expected to join shortly. 
The Chairman also informed the members of the Board that the meeting of the 
Joint Committee would very probably be held about the end of August. Rao 
Bahadur Bhimbhai Naik hoped that the enquiry would be exhaustive and 
thorough. 

5. Appuintment of Committees (Subject No.2 of 1M A~end4)·-{4ppend~ 
II).-The Chairman announced the personnel of the followmg ComInltteea :-

(I) . Committee on Tractor Operating Coatings. 
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(2)' Fruits ConUitlttee~ 

(3) Committee to examine Progress Reports. 

He also referred to the informal meetings of the Veterinary Members'ofthe 
Board to discuss. 

(4) The improvement of curriculum in veterinary colleges'in India.' 

(5) Holding of the next'i:neetingof the Animal Husbandry Wing'ofthe 
Board of Agriculture and Animal Husbandry, and 

(6) All-India Legislation for the Control of Animal diseases. 

The' Board added the Director 'of Agriculture, Madras, to the Committee 
on Traotor:Operating Costings and Directors of Agriculture, Punjab, and Bihar 
and Orissa and Mr, G. T. Tait to the Fruits Committee. 

6. Application from Dr; Sam Higginbottom, Principal, Agriculturallnsti-' 
tute, Allahabad, for' a grant of Rs. 8,600 spread over 'a period of 2 yeats for researcn 
on the' Composition of Milk' (Subject No.3 of the Agenda). (Appendix III).-::.. 
Colonel Olver; in introducing the scheme; said that he had satisfied himself that 
the necessary facilities for carrying'out the proposed research were' availahle 'at 
the AgriCUltural Institute, Allahabad, and commended the scheme to the favoUr­
able consideration of thE! Board. Mr. Milne expresiled the view that as nutri~ 
tion'played a large partin the scheme, it had to be considered whether'the' 
Military Dairies 'of Bangalore would not be more suitable for the proposed' 
research: He doubted whether two' years was a sufficient period tb show satiB~­
factory results' in as it waS important to have general lactation periods'to 
discover the quantities and qualities of milk, and variations in those' 
quantities and qualities among the different breeds of cattle which werakept" 
for mille iIi India: , Hethought that the object of this enquiry was to proVide' 
information: 'which would help people in laying down standards of qu:i.lities' 
of pure milk and lead to the improvement of milk supplies in large towlis. 
He thOught' that investigations should be conducted only on breeds of cattle 
which' contributed largely- to the supply of milk in India and did not see why' 
Swiss' BroWn' cattle should be in the investigation. Mr. Allan, in support­
ing the scheme; said that Dr. Higginbottom had only asked for two' meIi: 
to conduct the scheme, the Institute intended to employ two more men fronC 
its oWn staff. The scheme was passed for two years; but the Institute 'under." 
took, to extend it beyond this if necessary' at their own expense, if further· 
funds were l10t available from the Council. Mr. Devadha:t asked whether'the' 
results of the investigations would be made available to the bre3der as well as· 
the consumet and the 'Gowalas also by propaga.nda. He enquire:! also"in 
what respects the present applica.tion deserved better treatroC':lt'than the' 
application of the Dayalbagh . Dairy Farm which was discussed by the Board' 
at its meeting in June 1931. Colonel Olver, in reply to the secan:! queseiorr' 
said:that'theDayalba:gh scheme only dealt with the transp'ortation of m.ilk" 
from the viIIage to Agra which was a purely local problem., while the preseii't! 
application dealt With a problerIi.' of interest to the whole country'. . In replY) 
to the first question the Chairman stated that as a 'matter offactanybodt who' 
accepted lI. grant ftoltl the Council agteed to the condition that the resUlts were" 
to be supplied to the CoUncil which' 'WaS 'at liberty-to publish' tli~m-!:Io that tA:!teL 
M1231CAB. 0 



was no question of the results not being available to anybody. Mr. Kothawala 
sUfportir:g the scheme said that information on the subject of the compollition 
of Indian milks was scanty and more was wanted. Referring to Mr. Milne's 
point rE:garding the suitability of Allahabad for the research he said that the 
Institute at Allahabad was suitable for such work so far as equipment and other 
facilities were concerned. He, therefore, saw no reason why Allahabad should 
not be allowed to begin this sort of work when it was the first to ask for a grant 
of this kind. Mr. Taylor also supported the scheme. 

In the result the Board recommended the scheme for sanction. 

7 . .A.pplicatioo from the Government of Madras for a grant of R •. 1,39,510 
spread ot'er a period of five years for a dry farming lchems for tM Ceded Du­
tricts of the Madras Pre81.·dtncy. (Subject No. 4(a) of tM Agenda). (Appendiz 
lV).-Mr. Ramamurty in introducing the scheme, stated that some work of a 
tentative character had been done already in Madras and that what they now 
wanted was an experienced and well-trained officer at the head knowing 
exactly what to include and what to eliminate in the course of experimental 
work. Conditions of soil and crop were different in Manjri and Hagari and the 
Madras scheme could rightly be regarded as complementary to the Bombay 
Dry Farming scheme which the Board has already recommended for sanction. 
The Government of Madras were alrt'ady spending about Rs. 1,20,700 per 
annum on this work: but to develop it the Government needed the extra 
assistance now applied for. .AB regards the question of quarters, for staff, 
Mr. Ramamurty pointed out that the quarters were purely temporary and 
would not last beyond the duration of the scheme and were therefore a legiti­
mate charge on t.he funds of the Council. Mr. Main supported the scheme: 
but had certain points of criticism. Regarding the structure of the scheme he 
felt that the ultimate technical head of the scheme should not be a Deputy 
Director of Agriculture who was generally a touring officer but should rather 
be a resident research officer who should take charge of the work and be 
responsible for its proper conduct. He, therefore, preferred that the gazetted 
Superintendent provided for in the scheme on Rs. 250-750 should be the 
Chief Officer, with a considerably Jllgher starting pay, say, not less than Rs. 500 
per mensem. .AB regards the detailed estimates of cost he thought that some 
economy should be possible under the head .. Non-recurring". He also 
wanted that a definite assurance should be given that the Hagari Station would 
be handed over for the research scheme and not ke~. t on as a general depart­
mental farm. Mr. Devadhar raised the question whether the Council would 
be in order in recommending Rs. 48,510 for non-recurrring expenditure. Mr. 
Allan thought that it was a good enough scheme, but wou~d personally prefer 
some better form of co-ordination; one aspect of the work could be carried 
out in Bombay, another in Madras and quite a different one in Hyderabad. 
He also hoped that it would be possible to effect a reduction in the cost of the 
scheme Proretsor Ghosh wondered at the necesdty for a separate and inde­
pendent scheme when th~ results at ~anjri should be app~icable to the com­
paratively more ~a.s:r .sOlI at Hagarl. Mr. Raman;turty, m replyng to t~~ 
various points of crltlc:sm, stated that there were dIfferences between Man]n 
and Hagari in s~il and other conditions necessitating experiments not only on 
plant-breeding but on such important questions as deep-ploughing, size of bunda, 



etc. It was only by carrying out work in both stations that one could decide 
what was purely accidental and eliminate it. On the question of scales of pay 
for sta:ff, Mr. Ramamurty thought that it would be a very g)od thing' if the 
CouncIl in sanctioning schemes, while keeping in view the differing scaleg of 
Provincial pay, tried to obtain a certain measure of uniformity and explained 
that the reason why a scale of Rs. 250-750 has been propose:! wag that this 
was the grade for the gazetted Superintendents in Ma:lras and that the man 
the Local Government had in view was getting just over Rs. 250. AB rega.r 1s 
non-recurring expenditure he stated that the Local Government ha:l alreaiy 
spent something like Rs. 75,000 to Rs. 1,00,000 on this scheme. Answering 
Mr. Main, Mr. Ramamurty stated that the Hagari farm would practically be 
a dry farming station barring certain small exceptions. 

On being put to vote, the Board recommended the scheme for sanction. 

8. A pplicatioo from the Government of the Punj lb for a grant of Rs. 1,65,430 
spread over a period of 5 years for a dry farming research scheme for the South­
East Punjab [Subject No.4 (b) of the Agend.l]. (Appendix V).-Mr. Milne 
introduced the scheme and stated that while a large part of the Punjab was 
secure, a still larger part was insecure. He explained that the special sub­
committee of the Advisory Board which met in June 1931 to examine 
the Bombay dry farming scheme had stated that conditions in -the 
Punjab were so different in character that the Punjab scheme could not be 
linked with the Bombay scheme, but that that should not prevent the Punjab 
putting up a dry farming scheme to suit Nothern Indian conditions. It was 
precisely in accordance with this that the Punjab had submitted its present 
scheme. It was proposed to open the dry farming station at Rohtak. He 
stated that the receipts from sale of surplus produce which he estima.ted at 
Rs. 10,000 over five years, the equivalent of which would be credited. to the 
Council, would reduce the cost of the scheme to roughly over a lakh and a half. 
Mr. Main supported the scheme but added that one of the three officers 
provided for in the scheme should act as the chief officer apart from the 
Director of Agriculture who would have the general responsibility for the scheme 
and that the Rohtak farm should be wholly given over to the scheme. Mr. 
Ramamurty pointed out that the Local Government had not made any con­
tribution on account of recurring staff. After Messrs. Allan and Kerr and Dr. 
Hyder had spoken, the Chairman put the following alternative propositions 
to vote:-

(1) that the scheme be sanctioned subject to negotiations with the 
Punjab Government as to the proportion of recurring expendi- . 
ture that they would meet, 

(2) that the scheme be sanctioned on condition that the local Govern­
ment bear 331/3 per cent. of the recurring expenditure, 

(3) that the scheme be sanctioned on condition that the local Govern­
ment bear 50 per cent. of the recurring expenditure, and 

(4) that the scheme be sanctioned unconditionally. 

On a vote being taken the first proposition was carried and the scheme, as 
thus amended, was recommended for sanction. 
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~9.,ApplicationfromtM Gouemment of H .. B. H.-tM Nimm (or fJ 'grtznC of 
RBI 59,3h3 'p"ead 0tJef' a ,period o( five year. far a dry farming f't8etzrcA BcJamne 
[Subject No. 4(c) o(the Agendtz]. (A1pendi.z V I).-Mr. Nizamuddin Hyder 
in introduoing the scheme explained that it was framed practically on the basis 
that the Hyderabad Station would be a sub-atation to the Bombay main 
atation at Manjri.Messrs. Main, Ramamurty and llilne supported the Bcheme. 
lIn view of the fact that the results obtained at the Hyderabad Station would 
.be of use to Bombay as well, Dr. MoRae considered that it should be possible 
to omit one sub-station from the Bombay dry farming Bcheme alre&1y recom­
lme.nded by the Advisory Board. lIr. Main accepted. this proposal . 

. The Board recommended the scheme for sanction. 

10. The Chairman thp.n read out a letter (not printe:l) from the Govern-
ment of H. E. H. the Nizam recommending the appointment of a Joint Com­

imittee to make out a programme of work for Madras, Bombay and Hyderaba I 
.with a view to avoid unnecessary duplication of work .. After !lome discussion 
.in.Jihich Messrs. Nizamuddin Hyder, :Main and Ramamurty and Dr. lIehta 
.participated, the Board decided that the question should be left over for the 
. .consideration of the Chairman when the schemes had actually started. 

11. Proposal by the Bombay Government far the importalwn of the in8ed 
: CactoblaBt~ Cactorum from A ustralia far the destruction of prickl!1 pear (Suhjec.l 
,No.6 of the Agenda). ,(Appendix VIl).-Mr.lIain in initiatin~ the diHcuasion 
• on· the. subject stated that the species. of prickly pear with wlach they were 
·concerned in Bombay·was the Opuntia elatWr. It was not first realised that 
,the Australian species (Opuntia inermis) on which the insect fOlrished was 
:different, he did not, therefore;. particularly wish to press his proposal to import 
,the insect. MrdRamamurty explained that in Madras the Cochineal insett 
, (Dactylopius Tomentos1H) had been introduced and that it was very efIective in 
getting. rid, of the Jocal variety of prickly pear (Op,lfttia D;Uenii) while at the 
same time it was harmless to .crops and other useful vegetation. Messrs. Milne, 
Allan, Sethi and'Sane and.Rao Babadur . Bhimbhai Ranchodji Naik said that 

.prickly pear was not considered a nuisance in NorthernIndia : rather it was of 
,value for,hedges. Mr. Milne stated that one large farmer in the Punjab had 

· .asked his advice regardiTlg the introduction of an in!IeCt from Australia to destroy 
:the prickly pear. lIr. lIilne had warned him : that.it might possibly exter' 
minate.the prickly pear and attack other economic plants .. 1Ie reminded }IUn 
of the case of rabbits in Australia. Mr. Blascheck was against the import· 
ation of the insect as after destroying the prickly pear it might destroy the 
forests in India. Dr. McRae pointed out that in Australia it has been observ· 
ed that heat waves before the summer rains having commenced, kill thE 
cocoons of Cactoblastis cactorum in large numbers and moths may live for onl, 
a few hOlU'aand die before depositing eggs a.nd the eggs themselves may sufIel 
desiccation. In In!lia. therefore, with .. hot dry weather before the mon80011 

· ~t ..m.ight possibly .be difficult to establish. the, insect. ,Again. in. Australia 2 

rigorous. aeries of tests,with other plants that grow. there was conducted beforE 
the insect was released. Similar tests would have to be conducted in India tc 
make sure tha~ the insect could not feed and complete its life-history C?n an., 

,'Othei-.planfl,than·pricklypear.To .. test. crop plants·and.forest trees m thu 
way would lead to very considuable~xpenae.:It·would really.be.betterJol 
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the·present flo·be'eontent·with such insects 8S destroy-prickly peareompara­
,tivcly slowly in Madras. .The Chairman summarised the . discussion .in.two 
propositions, viz.-

(I) that while prickly pear was considered to be a nuisance in Madras, 
South Bombay and Hyderabad it was held to be useful in Gujerat, 
. Baroda and Northern India ; and 

(2) .that the importation of the insect CactoblaBtis cactorum frolll 
,Australia was attended with risks to crops. and forests in. India, 
and that .Bombay which made the proposal was now. willing. to 

.drop it. 
The Board agreed to the above remarks being co~unicated to "the 

. Government. of. India. 
12. Application from Professor .J. B. Seth, lIf.A., I.B.S., :Professorof 

"Physic!!, Gavemment Col~e, .Lahore, for a grant of Rs. 1,800 per,atnnumIor a 
1Jeriod of two years for investigating an electric method of Hygrometry (Subject 
No.6 of It he Agenda). {Appendix VlIl).-Mr. Milne explained ,the scheme, 

Amd dreW' attention, to authorities in. cold storage, <lffruits,IEntomologists, 'etc., 
who had given their opinion that it would be of use in their work. ,Dr. MoRae 
read out a note* from Dr. Normand in which he stated that the investi­
gation proposed by Professor Seth would certainly be of scientific interest but 
it had yet to· be established that if an instrument based on the investigation were 
perfected it could be successfully applied to the determination of soilmGisture. 
Continuing he said that the investigation was certainly of interest and might 
lead to the development of an instrument that would be of great use in a variety 
of ways as in fruit and food preservation in obtaining standard conditions for 
cold storage, in entomological work in rearing insects to discover the re-action 
to atomosphere and soil humidity and in mycological work in studying the 
conditions of longevity, germination and penetration of spores of parasitic 
fungi. Mr. Devadhar and Rao Bahadur Naik enquired how this instrument 
would be of use to the average agriculturist. ]':Ir. Ramamurty said that this 
instrument would be very useful to them in Madras in research work and that 
the agriculturist would have the benefit of the results obtained by the research. 
Professor Ghosh considered the scheme very important as a piece of research 
work so far as the humidity of air was concerned but as regards soil moisture 
he had his own doubts. Dr. Shaw, in stating that the scheme would be very 
useful to the agriculturists, explained that the instrument would be useful in 
determining the conditions under which the seeds could be stored and would 
also be helpful in the case of tobacco curing. He added that the instrument 
would be of use to the agriculturist in the same way as microscopes and the 
other complicated things which are to be found in scientific laboratories and 
which while by themselves were not of use to the agriculturist, the things 
discovered with their aid, were. 

The Board recommended the scheme for sanction. 

13. Application from Dr. A. N. Puri, Ph.D., D.Sc., A. 1. C., Physical 
Chemist, Irrigation Research Laboratory, Lahore,for a grant of Rs. 13,500, spread 
over five years, to continue ltis tcork on " The Standardisation of Physico-Chemical 
, Single Value' Measurements most suitable for Indian soils." (Subject No.7 of 

• Not prio.ted. 
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the ..4.gmda). (..4.pperuliz lX).-Mr. lIilne introduced the echeme. Dr. McRa. 
stated that with a distinguished Soil Chemist like Dr. Purl working the scheme 
himself he would have unhesitatingly recommended it for sanction, but the pity 
was that Dr. Purl was not available and he proposed to carry out the investi· 
gations through his assistants. He did not therefore feel inclined to support 
the scheme. Professor Ghosh stated that the Purl Method needed to be re­
vised by assistantd, it was not time consuming but it waa still. point whether 
it was exact. He therefore, supported the proposal for an assistant to ascer­
tain the scientific importance of the method. After the Chairman had summed 
up the position, the Board decided that it was not in • position to recommend 
the scheme nntilsuch time as Dr. Puri was in a position to devote Ilia whole 
time to the work. 

14. Clieapening the oost of wil'e fencing wed for the protection of cropI agai"" 
wild animals (Subjecl No.8 of the ..4.genda). (A.ppendiz X}.-The Chairman 
explained the action that was taken on the Board'. recommendations on the 
subject made at its meeting held in June 1931. Dr. Hyder said that the further 
progress of the matter should be watched, though in present financial circum­
stances they could not ask for total removal of the duty on wire fencing. The 
Board agreed. 

SDILA. 
TluJ 18tA JuJ.y1932. 

CHA.RAN DAB. 
&erda,y. 



.9 

PROCEEDINGS OF THE MEETING OF THE ADVISORY BOARD OF 
THE IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH HELD 
AT SIMLA ON TUESDAY, THE 19TH JULY 1932. 

The following were present :-

1. Diwan Bahadur Sir T. VIJAYARAGHAVAClIARYA., Chairman. 

2. Mr. R. G. ALLA.N. 

3~ Rao Bahadur BHlMBHAI R. NAIK. 

4. Mr. A. G. BmT. 

5. Mr. A. D. BLASCHECK. 

6. Mr. P. H. CARPENTER. 

7. Mr. G. K. DEVADHAR,. 

B. Mr. E. S. FARBROTHER. 

9. Professor J. C. GHOSH. 

10. Dr. G. P. HECTOR. 

11. Dr. L. K. HYDER. 

12. Mr. NIZAMUDDIN HYDER. 

13. Mr. P. J. KERR. 

14. Mr. T. F. MAIN. 

15. Dr. W. McRAE. 

16. Mr. D. Mn.m:. 

17. Colonel A. OLVER. 

lB. Captain Nawab Rais JONG BAHADUR. 

19. Mr. S. V. RAMAMURTY. 

20. Major P. B. RILEY. 

21. Mr. P. T. SAUNDERS. 

22. Mr. D. R. SETHI. 

23. Mr. F. J. F. SHAw. 

24. Mr. G. T. TAIT. 

25. Mr: W. TAYLOR. 

26. Mr. F. WARE. 

Rai Sahib Malik CHARAN DAS, Secretary. 
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me: following' attended aa visitor8':--

1. Mr'. RP:'lUDow. 

2. Mr. Z. R KOTHA.WALA.. 

3. Dr. V. 1\1. LIKHITE. 

4.Dl'. K-. C. ,MEtiTA., 

5. :Mr. C. V. SANE. 

6. :Mr. W. SAYER. 

7. :Mr. C. P. G. WADE. 

The meeting lastp,d from 10-30 A.M. to 12-45 P. x.and a'.ljournecl till 
10-30 A.M. on the 20th July to allow the Fruita Sub-Connnittee to meet in the 
afternoon. 

2. A pplicativn from the Government of the Punjab for II grant of R,. 6,60,O'JO 
spread over a period of tit'e years, for a schemejor the development. of scientifio 
research in the Irrigativn Branch; PublicJVorks Department, Punjlb. (Subjl!Ct 
No.9 of the Agenda). (Appendix XI}.-Mr; R P. Uadow, Chief Engineer, 
Public Works Department, Punjab, whQ attended,the meeting,of the Board, 
on invitation, as a representative of the Central Board of Irrigation, introduced 
the scheme. The Irrigation Department were' interested in canal water a8 
applied to land. The proposed investigations, namely, solution.' of lIuch 
problems as prevention or cure of progressive salinity of soils with a rising 
water table, or the treatment of unproductive alkaline Boils so as to render 
and Inaintain them fertile, were of enormous importance to the Punjab, eco­
nomically and socially. :Mr. Hadow then traced the history of the develo~ 
lllent of scientific research in the Irrigation Branch·and 'pointed out that the 
problems they had to tackle were to find out what happened when canal water 
was put on soil and what evil results happen and how we ought to overcome 
them especially water-logging which was unfortlDlAtely the usual result 01 
irrigation. The proposed scheme would be of practical advantage also to the 
.united Provinces, Bind and a few other places. It was an extraordinarily 
complicated problem and the -staff which they had .waS not 8ufficient to cope 
with the vastly enlarged scope of work contemplated in the scheme. Referring 
to the relation of the Agriculture Department to 'the scheme ·Mr. Hadow ex­
plained that the problem of the Agriculture Departmentwaa one 01 rain water 
crop while they, in the Irr:gation Department, were concerned with canal 
water soils. The Government of hdia had not so far devoted ,enough atten­
tion to this question: The Institute proposed was already in being, as it 
were, in skeleton. It was now only required to fill in the gaps to Inake it a 
suitable research institute. The estiInates were very modestlrframed ani in 
view of the fact that the Government of the Punjab.were already spending a 
not inconsiderable amount on this Institute and as the grant applied for o.:1ly 
represented about one-hall of the' anticipated increase:! expen:liture, he h lpd 
that the Board would see its way to rec()mu~:ll th~ a:h~lI.) III n11~iolof 
funds. In a~wer toa query {r.lm Ra'l Bah~lutNa.ik, l\Ir: H,d)",a~~~el 
that the total budg~t of tha Ia:g&tion n"'p:utmnt in th~ P.1.lja') wn a'))l~ 
4 crores of rupees receipts as against an expenditure of roug1l1y Ba. 2 croras. 
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Mr. Ramamurty stated that Madras came next to the Punjab in the matter of 
canal irrigation. The problem was of an all-India importance; but if it was 
dealt with in one province the results obtained would only be applicable there. 
The task of the Council should be to evolve a co-ordinated scheme as had been 
done in the case of rice, sugar and fruits. Soil surveys conducted in the Punjab 
would be only useful to the Punjab as soil and climatic conditions differed 
widely from place to place. The problems of water-logging and salinity of 
soils were so important that he suggested that the Board should refer the 
scheme to a special committee of Directors of Agriculture and Chief Engineers 
of the various provinces with instructions to amend it on a more modest scale 
and make it useful to all provinces. Rao Bahadur Naik did not like to make 
any subsidy whatever in view of the favourable financial returns obtained by 
the Irrigation Department in the Punjab. The Punjab Government is spending 
large sums on Irrigation and it can spend six lacs more. If, however, the 
scheme was recommended, it should be made to include the Bombay Presi­
dency as well. Professor Ghosh read with approval paragraph 288* of the 
Report of the Royal Commission on Agriculture in India and emphasised 
that it was necessary that research into irrigation J?roblems should be carried 
out by Provincial Governments in all provinces fu which irrigation was of 
importance ; but the Council should only concern itself with the question of 
establishing a Central Bureau of information. Canal irrigation was not so 
much of a paying proposition in Madras or Bombay; but it gave a profit of 
about 15·8% in the Punjab. The demand on the Council was therefore 
untenable and the Council would not be well advised to finance the scheme. 
Mr. Devadhar referred to paragraph 6 of the Local Government's letter 
(Appendix XI) and enquired which other. parts of the British Empire the 
scheme would benefit. Mr Hadow replied that it would benefit Egypt, Soudan, 
Austz:alia and Canada. Mr. Allan thought that there was overlapping between 
the Punjab Water Requirements scheme approved at the last meeting of the 
Board and the present one. Dr. Hyder approved of the idea underlying 
the scheme but felt that it was conceived on much too generous a scale.. He 
wanted to have information regarding the total area which was water-logged 
and whether it showed any tendency to increase. Mr. Devadhar enquired to 
what extent the scheme would benefit the poor agriculturists. ~:Ir. Hadow 
replying to the various points of criticism made it clear that the proposed 
institute was not intended to be the only one of its kind in India. There 
were more facilities available in the Punjab for the location of such a station 
than elsewhere. There appeared to be some misconception regarding the 
yield of profit. The figure was swelled by taking into account the land revenue 
also. As a matter of fact they got only 1·3% last year, though this year as a 
result of heavy economies-they hoped to get 3%. In answer to a question 
as to why the Institute should not be in Bombay, Mr Hadow said that the 
Punjab had already an Institute and considerable ambitions; the whole weight 
of Government was behind the scheme and there was a large variety of different 
kinds of irrigatk>n whereas Sind had only one. There was no question of 
overlapping with Agriculture Department as they in the Irrigation Department 
did not propose to deal with crops but only on the effect of canal water on solls. 
Mr. Milne laid stress on the necessity for investigations on water-Ioggng prob­
lemsand stated that close collaboration between the Irrigation and Agriculture 

ZUQi(!4."" _J.;;:J::C!!lJ$i' 

Ml231CAB, 
• Not printed. 
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Departments was 'nl'Y necessary J but he did not consider that the beat Vallll 

would be got from the money proposed to be spent on this echeme with the 
proposed organisation. They had already experience of this. lie had not in­
tended to speak on this subject but as Mr. Hadow had told the Board what he 
thought the functions of the Agricultural Department were and another 
member had called attention to the overlapping of work between tho Agricul­
tural and Irrigation departments he would make a very brief statement. lie laid 
the Irrigation Department is a department of engineers whose main businesa 
is to bring the irrigation water to the field; the application of water to the 
lawl is the business of the farmer and the Agriculture Department. 

He would give to the Agricultural Department aU soil work including 
.oil surveys. He would give to the Irrigation Department. (a) Hydraulica ; 
including works on modules, meters, weirs, outlets, falls, sluices, etc. (b) aU 
engineering works connected with water-logging. H. would then have II 

Committee including the Director of Agriculture and Chicf Engineer, Irriga­
tion, to draw up a programme of the special work required to be done and to 
lee that the work was properly carried out. 

There would then be no overlapping and there would be no difficulty in 
getting the heartiest co-operation between the members of the . special staB 
employed or between the Departments. His experience showed that such an 
organization was imperative to getting the best return for money spent on this 
scheme. At this stage Colonel Olver referred to the importance of prevention 
of water-logging from the point of view of controlling animal diseases. 
Dr. Hyder moved that the scheme be referred to a committee for detailed exa­
mination upon which Mr. Ramamurty withdrew his previous amendment as 
Dr. Hyder's motion was considered to be aU-embracing. On the scheme being 
put to vote, it was decided to refer it to a committee to be appointed for the 
purpose : the selection of the personnel of the Committee was left to the Chair­
man. 

3. Application from tM GOtJe1'1I,mem of Bihar aM OrUSfJ 101 G grant qf 
Rs. '18,680 spread 01Jef'1I period of fooe yea" lor II sclte'TM of researc1HYn thUClYMmia 
of Wrigationfrom tube wells. (Subject No. 10 ofth.e Agenda). (.Appendiz XII).­
Mr. Sethi introducing the scheme explained how very important it wall to 
ascertam-

(a) the cost per unit of water; 

(b) the prevention, as far as practicable, of wastage in distribution, 

(c) the optimum quantities of water to be allowed to difierent crops 
consistent with yield and profit ; and 

(d) the most profitable systems of farming that wiD fully utilise the 
available water. 

He then went through the various items of recurring and no~-~ 
expenditure and pointed out that the Local Governmentwere proVlding more 
than the usual 50% of the total expenditure and commended the scheme to the 
favourable copsideration of the Board. Dr. Hyder stated that it would be 
much better to refer this scheme also to the Committee which would be 
appointed in dlle (lourse to examine the Punjab scheme for scientific research 
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in Irrigation (Appendix XI). Mr. Allan pointed out that a great deal of the 
proposed work was already in progress in the United Provinces. Referring 
to paragraph 9 of the printed scheme (Appendi?c XII). he Mid that it would 
appear that the investigations were not restricted merely to tube-weIls. He 
doubted whether the problem required a special station but favoured the 
suggestion for referring the scheme to the Committee. Dr. Hector was of 
opinion that a major part of the work proposed would be of value to Western 
Bengal and agreed with Dr. Hyder. Mr. Hadow thought that the present 
scheme had no connection whatever with the Punjab Irrigation research 
scheme. Mr Milne approved the idea of referring the scheme to a committee. 
He. however, emphasised the importance of the scheme and incidentally 
observed that the Punjab Agricultural Engineer had invented a new strainer 
costing considerably less than those already on the market. Mr. Ramamurty 
Mid that Madras was interested in tube-well problems. Conditions of supply 
of water differed in the cases of tube-weIls and canals. He recommended that 
the Bihar and Orissa scheme should be referred to a Committee and would 
personally prefer. if possible, that the Punjab water requirements of crops 
scheme, Punjab Irrigation Research scheme and the present scheme should 
all be examined together by the said Committee. Mr. Milne explained that 
as the water requirements scheme had already been examined by a special 
committee and recommended by the Board, there was no question of any 
further reference to a committee. Mr. Carpenter considered that the proposed 
investigations would be of very great value to the ordinary soil-agriculturists. 
The results already obtained in the United Provinces should be available to 
Bihar and Orissa. He preferred a reference to the committee. Mr. Sethi, in 
reply, pointed out that the Royal Commission on Agriculture had recommended 
that each province should carry out such work and that the principle of the 
scheme had already been accepted by the Board when it recommended the 
Punjab Water Requirements scheme, to which the present one was only a 
complement. He was not in favour of referring the matter to the Committee 
as proposed. The Board, however, decided by a majority of votes that the 
scheme should first be examined by a Committee to be appointed for the 
purpose. 

4. Investigation of the Traffic of Livestock thr011gh the province of Bihar and 
Orissa. (Subject No. 11 of the Agenda). (Appendix XIII).-Mr. Sethi, in 
introducing the scheme, Mid that the original scheme, which involved a total 
expenditure of Rs. 31,720, was prepared by Mr. Henderson. The scheme had 
now been revised, as suggested by the Council Secretariat and the total expen­
diture had been reduced to Rs. 17,040 spread over a period of two years. He 
explained that there was a very large flow of cattle through Bihar and Orissa 
from West to East owing to fairs and markets. There was also believed to 
exist a good deal of export of animals bred or reared locally in the province. 
The main object of the scheme was to devise some means for the control of 
diseases imported into the province by these animals and for this purpose it 
was essential to collect data regarding the types or breeds, etc .• of cattle 
that passed through the province. The proposed investigation would not only 
benefit Bihar and Orissa but other neighbouring provinces as well. Colonel 
Olver. in supporting the scheme, explained that owing to financial stringency 
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it was not pOBBible for the Government of Bihar and Orissa to bear any portion 
of the expenditure. He said that the main value to be obtained from the 
original scheme, which woul4 be of benefit to other provinces, was information 
regarding the "JIlovements of cattle which was a big factor in the control of 
disease. In the revised scheme, this aspect Beemed to have been to some 
extent lost sight of and attention directed mainly to the breeding aspect which, 
though of undoubted value, had only been introduced to make the echeme 
more generally useful and to give more employment for the staff of lltock-men 
which it was proposed to employ. Rao Bahadur Naik was of opinion that the 
scheme was not of an all-India importance, but it was purely a provincial 
question. Mr. Ware, in agreeing withRao Bahadur Kaik, said that the Local­
Government should undertake this invel'tig~tion themselves. Major Riley, 
in supporting the principle of the scheme, said that the original scheme waa 
discussed with him by Mr. Henderson, but the revised scheme appeared to him 
to be quite a different thing altogether. He was quite prepared to give every 
help to the Livestock Expert when he was appointed but he thought that it waa 
essential that veterinary officers ought to be on the staff. Mr. Devadhar was 
also of opinion that the scheme was purely a provincial one and as such he 
thought that the Local Government should finance the scheme, if neceaaary 
by ,introducing legislation or by imposing some kind of new taxation. Mr. Sethi 
in replying to the various points raised during the discussion, said that in 
revising the scheme he had not changed the original idea of Mr. Henderson and 
that the scheme should be financed by the Council as the results obtained would 
be beneficial not only to Bihar and Orissa but also to other provinces. He 
explained that the Livestock Superintendent and the two Lh-estock Inspectors 
provided for, in the scheme would be veterinary officers specially selected for 
their knowledge of livestock. 

In the result the Board by a majority of votes recommended the scheme 
for sanction. 

5. A scheme for the continua'1lCe of investigationB on differem aBpecU of the 
cereal rust problem and the recommendation of the .pecial Commil.tee of Myco­
logists thereon. (Subject No. 18 of the Agenda). (Appendix XI V).-The Chairman 
at the outset requested Mr. Main to let the Board know with reference to para­
graph 10 of the Report of the Committee of Mycologists whether he intended 
to submit a revised estimate of expenditure on account of Dr. 'Uppal's scheme 
(Enclosure I to Appendix XIV). Mr. Main stated that he had since decided 
to accept and support Dr. Mehta's scheme. He would not presa the Bombay 
scheme at present for financial reasons. Dr. Mehta's reports only confirmed 
what Dr. Uppal suggested a few years ago. It was now clear to him that no 
wheat breeders could claim to have discovered a strain or strains resistant to 
physiologic forms of rusts. He personally preferred an intensive survey in 
each province as against the random survey proposed by Dr. Mehta and w.as 
sorry that the ConuiUttee which met a few days ago did not drive this point 
home. Sooner or later, sooner rather than later, the Council would have to 
take up intensive work. Dr. Mehta dwelt at some length on the necessity of 
continuance of the' work on which he was engaged and explained his future 
programme of "'ork. There was wind-borne infection ; and he W88 able to 
obtain spores 'several days before rusts actually appeared., He had devised 
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a simple and most inexpensive method of getting spores from aU: by kites. 
He proposed to expose aeroscope slides at 44 stations spread all over the wheat 
area in India. He had now evidence of over-summering of l'UBts in the Kumaun, 
Simla and other hills. There is evidence of oversummering in the South too, 
for example, in the Nilgiris. Oversummering is likey in the Palnis and possibly 
in the Western Ghats as well. He was satisfied as to the souree of infection. 
The problem in India was quite unique and he contrasted it with the conditions 
prevailing, for example, in America. He considered that the problem in 
India was to breed resistant varieties for cultivation in the hills alone. He 
shortly expected to be able to prepare a map of India showing the distribution 
of rusts, all over the wheat area. He did not particularly select standard 
types of wheat for his tests, because that would not solve the problem of the 
poor cultivators most of whom used only the ordinary desi wheat. Random 
samples showed striking resemblances. He was not sure that the time had 
come for de-centralisation of work. Keeping in view the distribution of 
Berberis the number of forms of black l'UBt in India is likely to be small. The 
area under wheat in the South of India was very small. It was therefore 
primarily a Northern India problem. The results of the preliminary tests 
were more than satisfactory and he now proposed to test some 130 to 150 
single spore cultures keeping in view the requirements of each province. He 
also proposed to continue the study of weather conditions at different alti­
tudes. The scope of his original scheme had now been extended so as to in­
clude dissemination and physiologic forms of l'UBts. In order to do justice 
to his duties to the Council and to the College, he desired that he should be 
relieved of a considerable part of his college duties. The Principal of the 
College had agreed to the proposal provided the Imperial Council met the 
expenditure involved. He summed up by saying that he had been trying his 
best to run his scheme as economically as possible consistent with efficiency. 
Mr. Milne congratulated Dr. Mehta on the work so far done. By means of 
aeroslides and other work Dr~ Mehta had shown how the rusts spread and that 
over-summering took place in the hills. Proper place for work was therefore 
on the hills and personally he wanted more information on the subject before 
recommending further study in Southern India. He had every sympathy 
with Dr. Uppal to whom the credit for first raising the question of investigations 
on physiologic forms of l'UBts was Que. Dr. McRae stressed on the excellence 
of work done by Dr. Mehta and stated that the only real point of difference was 
in regard to the time taken to get information on physiologic forms. In ac­
cordance with the desire of the Director of Agriculture, Bombay, not to press 
for an intensive survey of physiological forms, which would raise the cost of the 
scheme considerably, he thought it better policy at the present moment, as 
finance was scarce, to accept. that part of the scheme as propsed by Dr. Mehta. 
He accordingly supported the scheme as recommended by the Committee. 

The Board adopted the recommendation of the Special Committee of 
Mycologists. 

CHARAN DAB. 
The 19th July 1932. Secretary. 
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PROCEEDINGS OF TIlE MEETING OF TIlE ADVISORY BOARD OF 
THE IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH HELD 
AT SIMLA ON WEDNESDAY, THE 20m JULY 1932. 

The following were preeent :-

1. Diwan Bahadur Sir T. VUAY.AJU.GIUVA.CIlABY~ CAavmaft. 

2. lfr. R. G. ALLAN. 

3. Rao Bahadur BHIMBBAJ R. N4IJ[. 

4. Mr. A. G. BmT. 

5. Mr. A. D. BUBCBECL 

6. Mr. P. H. CARPENTER. 

7. Mr.G.K.DEVAD~ 
8. Mr. E. S. FARBROTHER. 

9. Professor J. C. GROBR. 

10. Dr. G. P. HECTOR. 

11. Dr. L. K. HYDER. 

12. Mr. NIZAMUDDIN HYDER. 

13. Mr. P. J. KERR. 

14. Mr. T. F •. MAIN. 

15. Dr. W. McRAE. 

16. Mr. D. MlLNB. 

1 t Colonel A. OLVER. 

18. Captain Nawab Rais JUliG BAJUDUR. 

19. }fr. S. V. R.AMAMUR:t'Y. 

20. Major P. B. RILEY. 

21. Mr. P. T. SAUNDEBS. 

22. Mr. D. R. SETHI. 

23. Mr. F. J. F. SHAW. 

24. Mr. G .. T. TAlT. 

25. Mr. W. TAYLOR. 

26. Mr. F. WAD. 

jRai Sahib Malik ClWWf DAB, &crela'1/. 
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The following attended as visitora;-

1. Mr. Z. R. KOTHAWALA. 

2. Dr. V. N. LnrHITE. 

3. Mr. C. V. SANE. 

4. Mr. W. SAYER. 

5. Mr. C. P. G. WADE. 

The meeting lasted from.lO-30 A.M. to 1 P.M. and adjourned till 10-30 A;M. 

on the 21st July to allow the informal Committee on the question of holding 
the next meeting of the Animal Husbandry Wing of the Boad of Agriculture 
and Animal Husbandry to meet in the afternoon_ 

2. The Chairman referred the Membera to subject No. 37 of the Agenda 
regarding the election of two membera from the Advisory Board to the Gov­
erning Body. He said that there were two vacancies vice Messrs. Hewlett 
and Carpenter. Mr. Carpenter, who ceased to he a member of the Council in 
May 1932 on the expiry of his three years term, had been ra-elected to the 
Council by his constituency. Mr. Hewlett, the other member, resigned his 
memberahip on leaving India. Mr. Carpenter was eligible for re-nomination. 
He requested the membera to send in by 1 o'clock on the 21st July 1932 two 
nominations from among the members of the Advisory Board, an up-to-date 
list of whom would be circulated to the members during the course of the 
day. On receipt of the nominations, ballot papers would be distributed to the 
members. Each member would then put a cross against the two names of 
his choice. 

3. ReoommendatioM of the India.,. OlL-Crusking I ndustf'y Committee, 2nd 
medillg, Det:ernbef' 1931. 

Cultivation of MakfMJ and intf'oduction of impruved tJMieties of oilseeds and 
the qtrestm of improved swage. [Item No. 12 (a) of tile AgendaJ. (Appendiz 
XV).-The Chairman drew attention to the four recommendations made by 
the Indian Oil Crushing Industry Committee under this head and stated that 
they might take them up one by one. Dr. McRae gave a synopsis of the 
information separately !eceived (not printed) from the local governments. 
Mahua trees were found naturally grown in the forests generally in Bombay, 
United Provinces. Bihar and Orissa and the Central Provinces. No accurate 
statistical information was available regarding the extent of the cultivation 
in any province at the present day. As regards utility, Mahua fruit was rich 
in oil-about 40 to 50%. This oil found use all over India in the manufacture 
of soaps and candles by virtue of its high melting point. It was generally used 
also as an adulterant of and as a substitute for ghee, as lamp oil for burning 
and for culinary purp08C8. The oil cake contained about 2· 5% of nitrogen but 
the nitrogen was neither ammonified nor nitrified to any appreciable extent. 
Hence it had little value as an organic xnanure. In the United Provinces the 
bulk of the cake was used as fuel in the miIIs crushing :Manua seed; while in 
Bombay it was used for feeding cattle in coantry p:l.rts and as a manure. 
Mahua flowers were mostly used in the manufacture of country liquor but in 
Bombay they were used to some extent fur feeding purposes as well. Mr. 
Niumuddin Hydez considered that there was a possibility of the extension of 
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Mahua but their Industries Department had not taken up the question as yet. 
Mr. Carpenter referred to the statement made by Mr. Burt that Mahua cake 
was a cheap manurial cake, and stated that that was not the case; it was, on 
the other hand, an expensive manurial cake as a large quantity had to be used 
on account of its low nitrogen conteDt. Rao Bahadur Naik thoroughly agreed 
with the recommendations of the Committee and added that Mahua was not 
only useful as food for cattle and as manure but it was also used by poor 
people in Kaira and Panchmahal for example, as food. Perhaps the Excise 
Department might come in the way of its extensy,n. The Board approved of 
the recommendation of the Committee in regard to the extension of the Mahua 
cultivation. 

Dr. Shaw explained the work that had been so far done in Pusa on linseed. 
They had isolated 123 different types and selected two high yielding varieties 
which had a highly satisfactory oil content. They were working on sesamum 
and had isolated thirty different types having high oil percentage and yielding 
power. Regarding diseases they knew which of the types were resistant. 
Work on mustard was also in progress for the last three years. Mr. 
Ramamurty wanted emphasis to be laid on evolving high yielding strains 
particularly in castor and ground-nut. There was scope for cross-breeding. Uao 
Bahadur Naik agreed with Mr. Ramamurty but stated that the vital question 
was how far the grower was benefited. He thought that in every scheme the 
interest of the grower should be mainly looked into. Mr. Milne said that in 
the Punjab they had taken up work on Toria SarBon, ground-nuts and 
sesamum. They were distributing improved strains of Toria and Sarson to 
different farms. His definition of an improved crop had throughout been one 
that would give farmers more profit than the crop which they were already 
growing. On the question of diseases he stated that their entomological 
section was collaborating with their oil-seeds Botanist. Mr. Allan considered 
that the fuiancial return obtained was really important. They had succeeded 
in getting higher-yielding and rust resista~t varieties of linseed and castor in 
the United Provinces. 

The recommendation of the Indian Oil Crushing Industry Committee on 
this subject was approved. 

Mr. Milne spoke on the question of improved storage of'oil-seeds and the 
damage caused by fermentation when seeds stored were damp but he was not 
sure as to what exactly the Committee wanted to be done. Professor Ghosh 
instanced the case of the Indian Turpentine and stated that the difficulty there 
was that in the course of transport the turpentine got oxidised and solidified. 
Mr. Duke, the Oil Expert in the United Provinces, might be asked to prepare 
a note on the subject. Dr. Shaw thought that all that was required was thai 
they should be kept in a dry place. The Chairman summed up by sayin!! 
that he would place the remarks made at the Board before the Committee fOl 
IJJ1Y further information that it might be able to furnish on the question. Th. 
Board agreed. 

4. Import duty on oi'Hnt1l machinery and 'p!Jr6 parlB. [SWJject No. 12 (b: 
of the Agenda]. (Appendiz XVI).-The .Cha~~ in. introducing t~e subjec1 

stated that in view of the present financial situation It was hardly likely tha' 
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the Government of India would be inclined, just at present, to remove the 
existing duty on oil-mill machinery; he therefore thought that nothing could 
be done immediately: but suggcsted that the position should be carefully 
watched with a view to taking action for removing the duty at the earliest 
possible moment_ Dr_ Hyder, and Mr. Devadhar supported the proposal. 
Rao Bahadur Naik stated that the Council should take up the matter at once. 
The Chairman stated that he would communicate the Board's recommendation 
to the Commerce Department of the Government of India with a statement 
to the effect that while the Board did not now wish to press the matter, the 
recommendation should be borne in mind at the time of revision. The Board 
agreed. 

5. Helping village presses and kLrge scale oil factories. rSubject No. 12 (c) 
of the Age'l1cla). (Appe'l1dix XVII}.-Mr. Milne, who initiated the discussion 
on the subject, stated that, personally speaking, he would like to have the 
enquiry into the Teli's business before attempts were· made by the Council to 
devise improved machinery, etc. The Chairman enquired whether a proposal 
that the Council should offer suitable prizes for all-India or for specific pro­
vinces in this connection would meet the purpose. Mr. Milne thought that 
the idea should be explored. Mr. Ramamurty said that their Industrial 
Engineer in Madras had devised some comparatively cheap presses. If only 
ground-nut oil could be deodorised there was more scope for the extension of 
its use in l\famas. The Board generally approved of the recommendation of 
the Committee. 

6. Organisation and development of the manufacture of soaps, candles, 
lubricants and edible products, etc., such as Ghee and Vegetable Substitutes fur 
which tlte1'e is a demand; question of kLying down 8tandards for imported and 
indigenous soaps and candles and for edible oils ; also 8teps to increase the demand 
for edible oil [Subject No. 12 (d) of the Agenda]. (A.ppendix XVIII).-The 
Chairman opened the discussion on the question of laying down standards for 
soaps and candles. In answer to Rao Bahadur Naik, the Chairman said 
standards could be adopted by the prescription of certain minima of consti­
tuent elements. Professor Ghosh wanted something to be done in this direc­
tion. Mr. Ramamurty thought that it would be better not to lay down any 
definite standards at the present time when the soap industry in the cowitry 
was in its infancy. He rather preferred to let things take care of themselves; 
he believed that in due course the good article would drive out the bad. Dr_ 
Hyder agreed with Mr. Ramamurty that it was still premature to attempt 
to set up any legal standards ; it was moreover difficult to enforce such stand­
ards in a vast sub-continent like India. Rao Bahadur Naik agreed with 
Dr. Hyder. It was decided that the views expressed by'the Board should 
be communicated to the Oil Crushing Industry Committee for further 
consideration. Mr. Milne thought that the concensus of opinion in the Board 
was that standards were desirable, but that it was hardly practicable to 
enforce them just now. He personally thought that standards were an 
urgent necessity and that the practicability of applying standards should be 
thoroughly looked into as early as possible. 

In regard to the recommendation on the subject of edible oil-products, 
Mr. Ramamurty observed that the importation of mineral oil with which such. 
)!l23ICAR • 
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produetA W'ett adulterated should be prohibited and tW h. wentood tb, 
this matter had already been referred by the Government of Madru to the 
Go~ernment of Indi&. Colonel Olver thougM that this wu important from 
the point of view of nutrition and wanted a strong r~endation to be made. 
lIe stressed the fact that no real improvement in the position wu l,ossible 
without an organisation and improvement of the dairy industrl. Mr. 
Kothawala thought that there 11'88 sufficient gila available in the country, but 
people were not able to race the competition of adulterated lite. i any encourage­
ment given to th6 Production of " Vegetable" ghee will do further harm to the 
ghee industry in this country. Rao Eahadur Naik doubted whether tbere wu 
shortage of ghee. Ghee was, however, dear. He wanted legislation pre­
'Ventirg adulteration of genuine ghee with vegetable gAa. There wu general 
agreement in the Board that it was desirable to introduce a separate nnme for 
'vegetable gku', which should not include the specifio word • gkee '. 

Dr. Hyder felt that there was genuine shortage of gila. Mr. Milne said 
that, vegetable -ghee has 8. definite food value and had it. place among food.. 
There was need for correct labelling .nd correct description. Mr. Tait said 
that there were three and not two kinds of gAa, namely, genuine. vttetaLle and 
adulterated g1tee. Mr. Carpenter said that the thing required 'Wu & knowlcge 
01 what C'Onstituted gAa and what constituted vegetable oil. Mr. Ware 
said that vegetable ghee had a food value but not the same food \"alue al 
genuine ghee. nr. lIydet said that the recommendation of the Committee did 
not solve the real problem. He agreed with Colonel Olver that only an 
extension of the dairy industry would solve that real problem. They require 
improvement of breeds of COWll And their milk yield. The Board decided that 
the matter should be referred back to the Oil-Crushing Industry Committee 
for further consideration and report. 

7. Application/rom the An1l4malai University Jor II gra:nllo t",1Je8tiga!.e thtJ 
problems /or the fMrketing oj the groondnut crop oj the Bot.dA AfYJOt Distrid 
(Subject No. 13 oj tlte Agenda). (Appendix XIX).~:Mr. Rarnamnrty intro­
duced the scheine. He explained that the scope of the work.. originaDy 
outlined by the 'l1nlversity had been curtailed by the Indian Oil-Crushing 
Industry Committee in order to confine it to a putely tnarketing investigation. 
South AIcot was one of the largest centre of groundnut culti't'ation in the 
Madras Presidency and was particularly snited fer the enquiry and the c0-

operation, of the Annamalai University would be very helpful. He referred 
to the bad marketing that was prevalent and was sure that the results of the 
proposed enquhy would throw considei'ab~e light on similar problems in other 
parts of India. Dr. Hyder . supported the scheme. The Board recom­
mended the scheme for sanction. 

S. Application Jrom ProJessor J. 'V.Ghosh. D.Sc., CIi.emMtry Department, 
1Jaccq, University. ~, Jor II grant oj Bs. 11,200 .pread m'el' a period oj five 
years fO'l eM investigation oj the orgarvi£ constituenU oj [rulian .lYiu. (Subject 
No. 14 of t"M Agenda). (Appendix XX). 

Application from Dr. B. K. Singh. ProfeslJ()'f oj ChemildJrg, RatmIMtI1 , 
OiJlU!ge, Cufiack, /0'1'0 tJra/nt oj R.. 8.}!60, .pread ooer tlru ,lea" for reM.aTM ft!OTl 
o1I'the MatUre of ~amc -"oimpound. pHM;1Il in tk rice wiJII y/ [fIIlia, aM 1M , 
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faotrYTI injftuencingthei .. deoomp08iticm with special refereTW8 to l3i/io,r ~n4 Orissa 
BOils. (Subject No. 22 of the Agenda). (Apperuii:l: .KXI).-Dr. Hector stated 
that subject No. 14 (Appendix XX) was not exactly a new scheme; it was 
part of the old scheme which the Council had already sanctio~ed and which 
had been in progress for the last two years. It was ~ fact thl\ Advisory 
Board which, at its meeting held in December 1929, CQ~ider~ that the in­
vestigation of the organio constituents of the soils was more important than 
the estimation of the organic matter in soils. It waf! a mo~est scheme and he 
strongly reoommended it to the favourable consideration of the Board. Mr. 
Carpenter was satisfied that the problem was of very great importance. 
Information was required as to the different substallces that constituted 
organic matter. It was well worth investigation. He, however, wanted if 
. possible, that the Board should consider the Dacca schellJe along with the 
application of Pf. B. K. Singh for a grant for work on the nature of organic 
compounds present in the rice soils of India and the factors influencing their 
decomposition with special reference to Bihar and Ori~ soil$ (subject No. 22 
of the agenda) (Appendix XXI). Professor Ghosh explained in reply to 
Mr. DevadJlar that the proposed investigation wOlJld not only cover Bengal 
soils but also soils from all parts of India. Soils of h~d regions where 
organic matteJ' was large would get first attention, while the soils of arid areas 
would come n\lxt. Mr. Milne agreed with Mr. Carpenter but had two points 
of criticism on details, namely, (1) that unless an experienced Research 
Assistant was taken, an initial pay of Rs. 120 instead of Rs. 150 would be 
sufficient for a fresh, ~. Sc. and (ii) that the University shoul~ be able to find 
money for the capital grant of Rs. 985 asked for laboratory apparatus and 
chemicals which included such small items as flasks, etc. (He thought 
Dr. Ghosh was a very capable man to take up the sort of work proposed. Pro­
,fessor Ghosh explained that they had a very experienced man in view and hence 
the pay proposed. As regards the capital grant, it was not possible for the 
University to find the money this year but it would he able to do so in the 
succeeding four years during which the scheme would be in progress. Mr. 
Sethi introduced the Bihar and Orissa scheme (No. 22 of the Agenda) (Appendix 
XXI) and pointed out that the Government of Bihar and Orissa had recom­
mended the scheme only for a period of three years in the first instance with a 
possibility of extension for another two yeaz:s if the results obtained justified 
it. He explained that a knowledge of the formation, nature and decomposition 
of the soil organic matter was the most important and most outstanding need 
of soil science to-day. Professor Ghosh, in answer to the Chairman's question 
as to which of the two schemes 14 and 22 should be preferred, stated that in 
his opinion schemes which were the natural growth of work already in progress 
should get preference over fresh schemes. In Bihar soils, so far as he was 
aware. organic matter never exceeded 6 or 7%. Mr. Carpellter was of the 
opinion that both Dr. Singh's scheme and Dr. Ghosh's scheme covered prac­
tically the same ground. He therefore recommended that Dr. Singh's scheme 
should lie over till such time as the results of Professor Ghosh's scheme ware 
available and they were in a position to allot a definite portion of th~ main 
work to Dr. Singh. This view was accepted by the Board. The Chairman 
then put PrQfessor Ghosh's scheme to vote and ijoard recom.mended the. scheme, 
'u fraJP.ed, for aaotioa .. 
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. 9. Applicti.timt from eM Dacca Univerrily fur G graN of R.. 2,()()O on tJCCOIlfIl 
of apparatuI, etc., fur eM yt4r 1932-33 in COf'uiedw.. witA 1M 8Chnne fur 
agricultural rest4rch already landim&ed by 1M CouflCil. (Subjtd No. 15 
of the Agenda). (AppeIUU:e XXII).-Dr. Hector explained that the grant 
asked for, was in connection with the scheme which was already in progre8L 
The only large item was the provision of Ra. 1,450 for the purchase of a Sharples 
Laboratory Super-centrifuge complete with electric motor; it was required in 
connection with the extensive study which had been undertaken on the col­
loidal behaviour of lateIitic clays. Dr. CarIenter took exception to the pro­
vision of Rs. 300 for two platinum crucibles when cheaper silica cruciLlea were 
available. Professor Ghosh exphasised the need for PlatinUID as opposed to 
silica crucibles. In the result the Board recommended the entire grant of 
Rs. 2,000 on account of apparatus for the year 1932-33. 

10. Application from !.he Madras Univer8ity for a grant af RI. 25,830 'prtlJll 
over three yt4T1 for a IChefM of research in the cytological ,tudy af Indian 
crap plants (Subject No. IS of the Agenda). (Appendi:eX lll).-Mr. Ramamurty, 
introducing the scheme, pointed out that the Univer8ity of Madru 
proposed to carry out the comparative chromosome studies of different 
varieties of crop plants and related wild species with a view (a) to determining 
whether chromosome variations numerical or otherwise, could be correlated 
with varietal variations; (b) to gathering the necessary cytological data for 
providing a basis for genetic analysis of orop plants such as was in progresa 
in the U. S. A .• and (c) to studying linkage groups. He, however, .uggested 
that the selection of crops for cytological study should be made with the 
approval of the Director of Agriculture, :Madras, and also that the work .hould 
be conducted throughout at Coimbatore where he would give the necessary 
facilities. Dr. Shaw supported the scheme as cytology was of great im­
portance. The programme of work was too wide as it covered the whole 
range of cytology: he would concentrate on some one crop which had been 
already a subject of close genetical analysis at Coimbatore, for example, the 
cytology of the cane and sorghum hybrids work on which was being done by 
the Imperial Sugarcane Expert. Mr. Ramamurty preferred intensive work 
on paddy but also work on some of the millets besides sugarcane. He would 
not like to limit the investigation to one crop. Dr. Hyder wanted concentra­
tion on one crop, sugarcane, at Coimbatore. Dr. Hector approved of the 
scheme but recommended concentration on two or three crops, in particular 
on rice. Dr. McRae uttered a word of caution against too diffuse an investi­
gation. Professor Ghosh was of opinion that the actual cytological laboratory 
work could not be better' done at Coimbatore than at Madras. Mr. Milne 
wanted the study confined to two crops of economical value on which 
Coimbatore had already done breeding work and pure strains of which were 
being grown. Dr. Shaw gave it as his personal opinion that no one man could 
possibly handle more than two crops. On a vote, the Board decided to recom­
mend the scheme with discretion to work up to 4 crops in preference to limiting 
it to two crops. 

11. Recom~ion of the Committes appointed to examine the Report 
on Hemp Marketing in India prepared by Jlr. T. 8. Sabni& (Subject No. 11 
oj the Agenda). (Appendi:e Xx/V).-Dr. McRae int.rod~~ _t.h~ ~eport .01 
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the special committee appointed to examin~ the Report on Hemp Marketing 
in India prepared by Mr. T. S. Sabnis and moved that .it be adopted. After 
Dr. Hyder had spoken in support, the report of the Committee was accepted. 

12. Application from the Government of Bombay for a grant of £500 
(Rs. 6,667) on account of the deputation' of Dr. B. N. Uppal, Plant 
Pathologist to Government to foreUjn countries to study virus 'diseases of 
plants (Subject No. 19 of the Agenda). (AppendixXXV).-Mr. Main explained 
how after the Virus Research Scheme had been sanctioned by the Council, 
its inauguration had to be postponed at the suggestion of the Council Secre­
tariat on account of financial stringency. After discussing the matter with 
Mr. Burt, he had come to the conclusion that advantage should be taken of 
the opportunity afforded by the postponement to depute abroad Dr. Uppal 
(who was to take charge of the scheme) to get himself acquainted with the 
latest additions to knowledge on the subject. Very little Virus work had been 
done in India and the proposed deputation would materially assist Dr. Uppal 
in the conduct of the main scheme. The cost was only about £500 and it 
included visits to England, U. S. A., and the continent. Mr. Devadhar whole­
heartedly supported the application. Mr. Ware wanted to know whether 
Dr. Uppal had done any virus w~rk himself. Mr. Main stated that some 
preliminary work had been done by Dr. Uppal. Dr. McRae strongly supported 
the proposal in view of the fact that virus disease was very common in India. 
Sugarcane and other crops suffered from that. It was most important that 
Dr. Uppal should be sent abroad on deputation to see what was being done 
in, the laboratories in the' countries specified. In the future, it was going to 
be a very widely developed subject. 

The Board recommended the application for sanction; 

13. Question of compilation liy the Imperial Oouncil of Agricultural Research 
annually for circulation to all concerned, of a list of research 'Work completed or 
under investigation in the Agricultural and Veterinary Departments or in the 
Universities in India (Subject No. 20 of the Agenda). (Appendix XXVI).­
The Chairman, in explaining the proposal, said that the publication of research 
programmes of the Imperial and Provincial Departments of Agriculture as a 
separate compilation was discontinued by the Government of India in 1922 
on the recommendation of the late Agricultural Adviser. The Local Govern­
ments were, however, allowed a free hand in regard to the printing of their 
programmes of research in their Annual Reports of Agricultural and Veterin­
ary Departments. As a result the Madras, Burma and Bihar a.nd Orissa 
Departments of Agriculture were publishing their research programmes while 
others did not. The question was whether the Board wanted the revival of 
the previous practice. Dr. MacRae favoured the proposal and suggested that 
a paragraph might be added in the Provincial Reports giving the programmes. 
This was agreed to. . 

14. Participation in the Oongress of the Far Eastern Association of Tro­
pical Medicine (Subject No. 21 of the Agenda). (~ppendix XXVII).­
Colonel Olver, in opening the discussion on the subject, stated that this Cong­
ress would give an opportunity to the veterinary workers in this country to 
discuss with. w~~~er8. of other .countries. important veterinary problems.. 11; 



~"cmld nOt b. praetioable to organise a purely Veterinary Congre.e in the Eut 
and it would be of great advantage to this country if veterinary WQrkere were 
enoo\lfaged to read papere at the Far Eastern Congresa which had a veterinary 
lection. Mr. Ware strongly supported the proposal and Mid that participa­
tiOl~ in this Congress was the only way to come in oontact with workere in other 
countries. ,'He himself attended the CongreBII held in 1927 in Calcutta and 
the veterinary subjects discussed therein wer~ very interesting indeed. lIe 
suggested that the Council should communicate in this matter with the Veter­
inary Depattments of other Governments in the Far East with a view to 
their supporting and joining the Association. The Board recommended the 
proposal for sanction. 

15. Application from the Gooemment of Madra8 for a granl for rutlJrcla 
work on potatoes (Subject No. 23 on the Agenda). (Appendix XXVlIl).­
Mr. Ramamurty pointed out that at its meeting held in May 1931 the Govern­
ing Body had rejected the Madras scheme for research work on potatoes for 
two'reasons, namely, (l) that the scheme should be located at a central place 
like Pusa so as to serve the needs of all provinces or that in the alternative 
help should be given for such rflsearch not only in Madras but also in other 
provinces such as the United Provinces and Bihar and (ii) that the crop Wall 

not of primary importance to India. He stated that all that he lVanted W8/J 

that potato breeding ~hould be done somewhere. Aa Mr. Burt had pointed 
out iIi his technical note (Enclosure V to Appendix XXVIII), pUIJa was defini­
tely not a suitable place either for breeding new varieties of potatoes or for the 
acclimatising and first testing of imported potatoes. The potato crop Wall 

the main crop in the Nilgiris and they,'in Madras, were already doing some 
important work. JIe, therefore, expressed the hope that the Board would 
again recommend the. scheme for sanction. Mr. Nizamuddin Hyder doubted 
whether varieties evolved in the hills would suit the plains. Some work on 
indigenous varieties, suited for the plains was also needed. Mr. Milne explain· 
ed the work done by him in the Punjab since 1909. Varieties imported from 
Scotland in 1909 and grown 'in the Simla Hills had given farmers consistent I, 
a. profit of Rs. 100-150 per acre more than the indigenous breeds. He h8(] 
in the Punjab a collection of the best Scotch varieties up-to-date and was all!( 
crossing indigenoua varieties as well as indigenous and Scotch varieties in th« 
attempt to get strains still more suitable for the Punjab. Work was at presen1 
being done near Simla but was being transfened to Kangra u it could be bet­
ter supervised there. It was being done in close collaboration with I.yallpur. 
Hill varieties, he said, lost their stamina very soon when grown in the plains 
owing to, he thought, to the plains climate not being oold enough to ripen 
the tubers properly. As Madras had not as cold a climate as the Simla Hilla 
he thought Madras could not give suitable potatoes for the Punjab. He 
thought it would be the other way round juat as England goes to Scotland 
periodically for mbre vigoroua strains. He saw no reason however why Madras 
should not have its own station although he was not satisfied with the site 
at present chosen. Mr. Sethi stated that the area under potatoes in.Bihar 
and Orissa was 60,000 acres and not 30,000 as originally mentioned by him. 
He was of the opinion that the north of India should have ita own potato 
tesearoh st&tiollJ ill due course. He, however. supported the Madraa acheme. 
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Mr. Allan considered that the Madrall scheme was entirely a l>rovineial one: 
each province should do some research work on its own account. Mr. Birt 
explained the position in Assam where they had been obliged to give up all 
desi varities and go in only for imported ones. Mr. Ramamurty stressed 
the fact that there was no reason why they should not evolve new varieties, 
themselves instead of always depending on imported varities. l\Ir. Carpenter 
did not see how he could support the scheme when it largely interested only 
Madras. It was therefore more or less provincial in character. 

The Board did not recommend the scheme for sanction. 

16. Participatiafl, .of India in the Fifth World Poultry Coogress, Rome, 
1933 (Subject No. 31 of the Agenda). (Appendix XXIX).-Colonel Olver, 
in introducing the subject, said that the Poultry Industry in India was still in 
its infancy but it was extending rapidly and in certain provinces a good deal of 
work had been done and very valuable results obtained. Figures prepared 
by the Statistician to the Council showed that in other countries the import 
of eggs was a very big business and there was no reason why this country 
should not deyelop a big export business of eggs in the shell or of egg powder 
or liquid eggs. The eggs produced by desi fowls were considerably bigger 
than Chinese or Egyptian eggs but the first thing to be done was to produce 
eggs, even bigger and more even in size to be more attractive for the English 
market. A good deal had already been done in various provinces in this 
direction largely by the use of imported birds but there was no doubt that a 
great deal more should be done in grading up Indian poultry by selection. 
Mr. Milne said that in the Punjab they had had a Poultry Expert for the last 
5 or 6 years. Their main object was to improve the desi fowl. They had 
collected the best fowls seen in villages in the province and by means of trap 
nesting lists had now desi fowls' which were laying about double the number 
of eggs laid by the ordinary deb";' fowl. The work had shown that very great 
improvements could be made in desi fowls which were far better suited to the 
climate and other conditions of the country than most foreign breeds. There 
was a tendency to pay attention to foreign breeds in preference to Indian 
breeds as the former were more paying than the latter for certain purposes, 
in certain conditions but in his opinion the main work of Government as 
regards poultry should be the improvement of the desi fowl. Due to financial 
stringency the work in the Punjab was threatened with extinction. Fowls 
benefited the small farmer and the poorer classes in general and he favoured 
the idea of pushing this industry as quickly as possible. In reply to 
Mr. Devadhar, Colonel Olver said that it had been proposed to start a Central 
Poultry Institute, but the proposal was in abeyance for the present. 
Mr. Ware supported the proposal and stated that in considering the composition 
of the delegation those who 'had experienced of poultry diseases should be 
preferred. In answer to Major Riley, the Chairman said that the cost of the 
delegation, if one was to be sent, had not been estimated. Ordinarily, those 
who were on leave in Europe at the time of the Congress would be selected 
and in that case the cost would be very small. Mr. Sethi remarked that the 
poultry industry in India was not yet in an advanced condition, and it would 
be more appropriate to spend money on the improvement of poultry to begin 
with rather than on any delegation to participate in an International 



Conference. Mr. Ramamurty agreed with Mr. Bethi~ ·ColonelOlver explained 
that it was intended to send a student to .tudy poultry in England and he 
would benefit by attending the Conference. 

In the result the Board. by a majority of votes recommended the proposal 
for aanction. 

CHARAN DAS. 

SIMLA. Secretary. 

Tht 20lh July 1932. 
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11. Dr. L. K. HYDER. 
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14. Mr. r. F. MAIN. 

16. Dr. W.McRAE. 

16. Mr. D. MILNE. 
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lB. Captain Nawab RAJS JUNG ~AHADUR. 

19. Mr. S. V. RAMAMURTY. 
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27. Mr. F. WARE. 
2B. Brigadier A. J. WILLIAMS. 

Rai Sahib Malik CH~ DAS. S~elary. 
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The following attended as Visitors. 

1. Dr. G. S. CHEEMA. 

2. Lieutenant-Colonel R. N. CHoPRA. 

3. Mr. Z. R. KOTHAWALA. 

4. Dr. V. N. WHITE. 

5. Mr. C. V. SANE. 
6. Mr. R. C. SRIVASTAVA. 

7. Mr. w: SAYER. 

8. 1,&. C. P. G. WADE. 

The meeting lasted from 10-30 A.M. to 1 P.M. and adjourned till 10-30 A.M. 

on the 22nd July to allow the Eub-Committee appointed to examine 
the progress reports on the schemes sanctioned by the Council to meet in the 
afternoon. 

2. The Punjab Veterinary Department scheTM for investigation inro the most 
suitable and economic methods of combating different types of paras'ilie ;,,,fectian 
in ruminants in tll£ field, ooncurrently with experiment. ro determine w/ict/.(Jr 
certain mineral deficiencies tend ro Inwer animal resistance ro p<l1asilic infection. 
(Subject No. 24 of the Agenda). (Appendix XXX).-rrIr. Taylor, in introducing 
the subject stressed the importance of the investigation on parasitics and animal 
nutrition, as the economic loss from these was probably greater than from 
animal diseases. He said that the scheme was self-explanatory and that the 
only thing he wanted to add was that the work would be ~one by a team of 
workers. Colonel Olver supported the scheme and said that parasitic inrec­
tion was causing economic loss and the degeneration in stock an') that Vetp-f' 
mary Departments had not been able, up to the present, to check this infec­
tion. Messrs. Ware and Saunders, in supporting the scheme, said that the 
two scientific questions involved in the investigation i.e., parasitio infection 
and animal nutrition, were of equal importance and the scheme put forward 
was very modest as compared with the results expected from it. Mr. Kerr 
also supported the scheme very strongly and remarked that Bengal being a 
wet Province any investigation in these directions would be welcome. 

In the result, the Board unanimously recommended the scheme for sanc­
tion. 

3. Scheme for research an sugarcane in the Madras Presidency. (Subject 
No. 25 of the Agenda). (Appendix XXXi).-ltr. Ramamurty stated that the 
Sugar Committee had already examined the scheme at its meeting held in 
December last but that it wanted certain technical details to be completed. 
The scheme had been revised after discussion with Mr., Burt and was now for 
the Board's approval. Until two or three years ago Madras did not devote 
enough attention to sugarcane; opinion had now changed and they had come 
to the conclusion that there was need to some extent to displace paddy by 
commercial crops. Work on the sorghum hybridlt and medium canes had 
been in pro!IT~ss for some time and promised good results. The trouble in 
Madras was °the comparatively high cost 'of cultivation. of sugarcane, Ra. 400 
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per 'acre as againSt a return of, say, Rs. 600. They were therefore trying 
nEW var:eties and also findirg out means of cutting down the cost of cultiva­
ticn. He ~ant€d the position to be made clear that the Council should sanc­
tion the grant asked for, namely, Rs. 1,50,100 spread over a period of five years 
subject to the actual receipts from the two stations being maie over to the 
COl:ncil. The amount of the receipts would be credited to the Council after ' 
the close of the year. Mr. Srivastava supported the scheme. Apart from 
the importance of St garcane cultivation there was a great deal of interest now 
evinced in the Madras Presidency in production of sugn and in gur ma!lufac­
ture. The acreage in Madras was not large as yet; but it deserved e-very help 
that could be given as there were immense potentialities there. 

The Board recommended the scheme for sanction. 

4. (A) Scheme for the establishment of a sugarcane research station in the 
Punjab. 

(B) Applicationfrom the Government of the United Provinces for a grantfor 
in'L'estigation into various problems of sugar industry in the United Provinces. 

(0) Scheme for a Research and Testing station for the indigenous system of 
gur and sugar manufacture, drawn up by the Sugar Technologist, Imperial Council' 
of Agricultural Reserach (Subject No. 26 of the Agenda).-(Appendix XXXII). 
Mr.l\1ilne introduced the Punjab Scheme for a sugarcane research station. 
He explained the various items of the proposed programme of work and said 
that on the question of site he was persona.lly more than satisfied that Jullundur 
would not be suitable for the purpose. There was, first and foremost, the 
question of inadequate water supply. They m·g'.1t not therefore be able to do 
full justice to the work if it was to be carried on at Jullundur. Secondly, more 
money would be required for the construction of the necessary buildings and. 
laboratories. Thirdly, it would be rather difficult to exercise proper' super~ 
vision over the work of the young assistants who, as could be seen from the: 
estimates of pay proposed, were tQ be graduates of little experience of research: 
LyaI:pur District had more acreage under cane and Risaltwala farm had a 
better watEr supply than J ullundur Farm. Proper supervision could also be 
assured as, at Lyallpur, they had entomolcgical, mycolcg:cal and other technical 
officers necessary for the purpose. Mr. lYlilne then went through the various 
items of expenditure recommended for omission by the Srgu Committee and 
pleaded for the acceptance of the scheme, as or:g·.nally submitted by the, 
Government of the Punjab. In particular, he stated that the provision of 
Rs. 10,000 per annum made for' Machinery and equipment to be developed or 
purchased (manufacturirg) , was very necessary as gur was selling at a very 
low price and an important part of the scheme was to show the farmer how to: 
convert his cane into a commodity of more value, if the Board were inclined to 
agree with him in this respect, then, it naturally followed that the posts of. 
l'elhnical Chemist and one Chemical Assistant whbh were c)nsiderei unneces­
sary by the Sugu Committee should also be allowed to remain. Mr. Wynne 
Sayer wanted to know whether the acreag3 under cane at Lyallpur went up 
simply as a result of the drop in the price of cotton; or, was it due to the fact 
that the Coimbatore canes were morc payir g 1 He also enquired whether if 
the, price. of cO~~Q~.r9.!>~ at any .time, ~hEl.l:1.C.reage under ~an~. would ,gJ down. 
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lIt. ~Ine! il1 tepl~, stated thai thi! ~e in the acresg, na probably dlle to the 
cODlbmabon of cIrcumstances mentIoned by lItr. Sayer. Coimbatore canes 
had cErtainly made the 8rgn-cane crop in the Punjab a p"yirgconcern. n. 
said there were economic reasons why the Punjab peasants did not grow thick 
canes and he was not prepared to admit that they were ig:torant of the exis­
tence-, or the utility of thick canes. The thin grassy canes grew well in certain 
places 11 here thue was not enorgh water 8upply and made excellent fodder 
when there was fodder scarcity: thick canes required more water and manure 
to grow good quality canes, were less resistant to disease and their mrglSsi 
did not provide sufficient fuel for the old type of furnace to boil the juice etc., 
etc., etc. Mr. Sayer thereupon asked whether it was not alter all a question of 
irigation for the purposes of growirg canes. Mr. Dcvadhar asked (i) whether 
cott()n was grown in water-legged areas; (ii) to what extent had Coimbatore 
cant'S replaced the ind'genous varieties in the Punjab and the extent of the 
profit; and (iii) "hether the cultivation of srgarcane, as was bt'ing rarried on at 
present, was remunerative. Professor Ghosh said that the Punjab waa next 
only to the l'nited Provinces in the matter of cane acrefg~ in India, but.tood 
fif1h in the production of gur. He would like to be informed whether thia had 
anythirgtodowith climatic conditions in the Punjab. Mr.Milne laid that 
cotton could not stand water-legg·ng; tbat Coimbatore canes had replaced 
the indigenous varieties in about 100,000 acres and that the former waa com­
paratively Diore rEmunerative. He quoted f ,'Jres of profits from canes grown 
on the Ri6alEwala Farm. Answerirg ProfeL80r Ghosh, Mr. Milne said that the 
output of gu per acre for the whole province averllg:!d about a tou ; but in 
certain places as, for example, at the Lyallpur Farm, yields had been even aa 
h'gh as 120 maunds to the acre and 70 to 80 maunds of gur per 
ane was now the avenge yield; thEref()re there waa nothirg wrong 
with the climate of Lyallpur a8 far as cane growing was concerned. 
More attention must be paid to the cultivation of cane ; Punjab farme,. 
rf'quired improvement in the methods of cultivation and improvement 
of l"'arieti€8. In the opinion of Dr. Hyder the broad problema of work 
in the l'unjab and the United Provinces schemes were the testing of 
(cimhtore (anesand watEr-requirementa etc. It was very necessary to avoid 
Cl plication of wcrk, unless thEre were any differential agricultural facton. 
So far as he could see the soillras not very different; the cane plants were the 
snr .. e : and thEre were no special environmental features; no difference in 8e&5on 
or in the method of irrgation. In the circumstances was there any need for 
this dt"plication of 1Iuk! Mr. Srinstal"'a said that the problem was to find 
out "lat reLpoue CErtain cultural met hoes gave in various places. The need 
fer the lccal tutu g was as grEat as the need for the many experimental fa~ 
"rulh existEd within the 6&me province. ThEre was no overlapping in the 
."0 f,(hm:.es. 'I he revised l'nitedrrovinc('lachemeprovided for definite work 
at MeErut, GcraI.lpur and ~hahjahanpur. Mr. Milne said that they in the 
Punjab found Co. 205 VEry popular in certain localities, but it did not ~~n 
tlat it lrould prove to be the best everywhere. He stated that other varieties 
had. alrEady been found more suitable in certain localities and that from ex­
pErience wi1acanes and other crops the crying need lVaa for more stations than 
they could afIerd. Mr. Allan did. ~ot like to be tied down to one station. 
Mr. Main liaid that there was a proVlSlon of Ra.l0,ooo per annum or a total of 
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Rs. 50,000 over five years tot machinery and equipment to be developed ot 
purchased. This was practically, a scheme within a Echeme ; but there was no 
prods ion for an Engineer. Mr. Srivastava pointed out that this particular 
item had not rcen r€Commended by the Sugar Committee; rather, it had been 
redl.:crd to Rs. 2,000 per year. In anbwer Mr. Milne stated that the Rs. 10,000 
was for the provision of ,-acuum-pans etc., that they had a well qualified 
Engineer and well equipped Workshop. at Lyallpur and that the proposed 
machinery would be installed at Lyallpur. He said that it was proposed to 
devise an improved method of manufacturing sugar something beyond the 
open-pan method with the help of Professor Carter Speers of the Technical 
Department of the Foreman Christian College, Lahore. He drew attention 
to the fact that the grant of Rs. 8,1:00 for machinery and implements had been 
reduced by the Sugar Committee to Rs. 2,000 which was a sum required for 
agricultulal implements, therefore provision for installing the open pan system 
with centr;fligals had alEC been cut out and thus the scheme had been crippled 
in that very important direction. Mr. Ramamurty asked whether the work 
proposed in the Punjab would be original research or whether it would only be 
an extension of Mr. Srivastaya's work. Mr. Srivastava pointed out that the 
Rs. 2,000 per year recommended by the Sugar Committee was not for original 
research; it was only intended to make provision for some machinery to convert 
the crop into a saleable product. Some tests on crushers would also be made 
by the way. Professor Ghosh wanted the provision of Rs. 10,000 per annum 
to stand as also the post of Technical Chemist; otherwise the proposed Punjab 
Station could not be up to the mark. Mr. Carpenter considered that the pro­
posed machinery was not for the purpose of research; but for aemonstration. 
He therefore did not see why the Council should be asked to finance this item. 
The Chairman then put each individual recommendation of the Sugar Com­
mittee to vote and in the result the Punjab scheme, as modified by the Sugar 
Committee, was recommended for sanction. 

AB regards the question of the site of the proposed station the Board left 
it to the discretion of the Chairman to settle in consultation with the Punjab 
Government. 

At this stage the Chairman announced that in order to suit the con­
veniences of Colonels Chopra and Russell he proposed to take up subject No. 35 
of the agenda. 

5. Appl£cat£onfrom L!'eutenant-Colonel R. N. Chopra of the School of Tro­
pical Medicine, Calcutta, for a grant for research in systematic cultitmion of 
mediciool plants and study offood po£sonsin India (Subject No. 35 of the Agenda). 
(Append!'x XXXIII}.-Coionel Chopra, in introducing the scheme, said that 

. the object of his scheme was firstly to investigate the food poisons and allied 
conditions. It was well mown that there -were a number of food poisons, 
afiecting both man and animal in this country about which very little was 
known. He proposed to work out some of the allied groups of cereal poisons 
and allergic conditions prcduced in men and animals by pollens of grasses and 
plants. Poisoning of the nature of ergotism had frequently been reported from 
different parts of Ind:a by consumption of such food-stuffs as barley, oats, 
wheat. The investigation of the conditions which afi(cted both men and 
animals was a field incompletely explored in this country and ,deserved the 

. - ~ ,. " 
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attention cif those" responsible for the direction of medical, agricultural and 
veterinary research. The second part of his scheme was concerned with the 
investigation of medicinal plants growing in India and the encouragement of 
their cultivation. On account of the variety of climatio conditions every 
drug could be grown in India. In spite of this India imported not only large 
quantities of prepared medicines, but also crude drugs. Drugs which could 
be easily grown in India were not grown because it was not known where many 
of them could be advantageously grown and which particular drug could be 
profitably grown. At present, persons interested in drugs had no means of 
getting their products tested to know if they were up to standard and etIective. 
Colonel Chopra pointed out that if his scheme were sanctioned it would es­
tablish the nucleus of an advisory organisation which would be able to help 
people interested in drug culture with advice. In addition to the one chemist 
asked for by him, he had a large team of trained chemists now working in the 
School and the new man would be able to cope for the time being with the 
extra work that would fall on the existing organisation. The third part of his 
scheme was to carry out a systematic study of the prp.8el1t distribution of 
medicinal plants which were natives of India and of exotics which had become 
naturalised. He also wanted to make it clear that it was never his intention 
to carry out a general survey of medicinal plants in India; he thought that 
such a survey was not necessary. What he proposed to do was to bring the 
information regarding the distribution of medicinal plants up-to-date and 
rectify inaccuracies which had been detected. Many facts in connection with 
the distribution etc., of plants lile Ephedra, ArtEmesia, Digitalis, neeued 
investigation and his main difficulty with the indigenous drugs and food 
poison work was on the botanical side which he hoped to overcome with the 
assistance of a whole-time Botanist who was to be appointed for the purpose. 
The work, when completed, would be published in the form of an up-ta-date 
glossary of Indian medicinal plants giving infolmation regarding their habits, 
distribution, uses, active principles and refelences to all the late8t work. In 
conclusion, he assured the Board that if his scheme were sanctioned and he had 
a whole-time Botanist, the work on the indiE;enous drugs would be consider­
ably facilitated and accelerated, and the Board would be getting advantage 
of collaboration of a large and efficient organisation at present working in 
the School of Tropical Medicine. Colonel Russell was definite that Colonel 
Chopra was the best man to undertake the proposed work. He however, 
would like the scheme to be referred to a small Committee representative of the 
difIerent interests involved to secure proper co-ordination and collaboration 
between the Agricultural, Veterinary, Medical and Forest Departments. 
Mr. Allan said that some work had been done in the United Provinces. A 
committee including agricultural, ..university and medical representatives, was 
to meet in July and devise a scheme for intended work in the examination of 
indigenous drugs and their cultivation under plain and hill conditions, which 
would be put before" the Board. Mr. Kerr promised the support of the Veteri­
nary Department in Bengal. In answer to R&o Bahadur Naik,Colonel 
Chopra said that no systematic attempta; had 80 far been made to grow in­
digenous plants in In~ though" the .Forest and the :Agricultural Dep~me~t:s 
were doing soule work m that direction. In Kashmir they were growmg dib'l­
talis on a fairly large" scale. There 'Was J1(f adVisOrybOdy'-tO help the people: 



Mr. Devadhar, in supporting the scheme: stated that it was necessary to StOp the 
drain of about 70 lakhs of rupees at present being spent on foreign drugs. 
Colonel Chopra was the best man for the proposed investigation and his Insti­
tute was the most suitable. Mr. Sehti promised all facilities in the plains of 
Bihar and Orissa. Mr. Ramamurty referred to the work carried out in Madras 
and assured Colonel Chopra of his co-operation. Mr. Saunders supported the 
scheme and favoured the idea of referring the scheme to a Committee. Mr. 
Milne referred to the work done in the Punjab in order to extend the trade in 
indigenous drugs and referred to a Himalayan Institute in Kulu run by Pro­
fessor Roerich a Russian American. He wanted Colonel Chopra, if possible, 
to get into touch with that institution as Professor Roerich was also working 
on drugs. Mr. BlaScheck welcomed the scheme as he thought that it would 
increase the forest resources of India. The chief difficulty was botanical identi­
fication. He preferred to have a systematic Botanist with an Indian and 
European reputation. He wanted the scheme to go before a Committee. 
Rao Bahadur Naik supported the scheme. Brigadier Williams wanted the 
work to be done in close collaboration with the Madras Toxicology scheme. 
Mr. Ware and Colonel Olver wanted a Committee to go into the whole question, 
to secure the necessary co-ordination and to reduce· the scheme to proper 
proportions with a view to avoid needless waste of efforts .. After Colonel 
Chopra's reply, the Board decided to refer the scheme to a Committee, in 
order to devise means of co-ordination and co-operation between the Agricul­
tural, Veterinary, Medical and Forest Departments in the working of the 
scheme. The personnel was left to the Chairman to decide. On Dr. Hyder's 
suggestion, which was seconded by Mr. Devadhar, it was also decided that the 
Committee should meet as soon as possible and report to the Board before the 
present session came to a close. 

Simla, the 21st July 1932. 

36 

CHARAN DAS, 

Secretary. 

I' 
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The ~ollowfug 'ttended as visiton-

1. Dr. G. S. CHEEMA. 

2. Lieutenant-Colonel R. N. CHOPRA.. 

s. Mr. Z. R. KOTHAWALA. 

4. Dr. Y. N. LIKHlTE. 

5. Mr. C. V. SANE. 
6. Mr. R. C. SRIVASTAVA. 

7. Mr. W. SAYER. 

8. Mr. C. P. G. WADE. 

The meeting lasted from 10-30 A.M. to 1 P.M. and adjourned till)0-30 A.M. 
on the 23rd July to allow the Special General Meeting of the whole Council to 
be held in the afternoon. 

2. Before the regular business on the Agenda was taken 'up, Mr. Milne 
referred to an application from the Government of the punjab for an addi­
tional grant of Rs. 5,000 for conducting experiments on designing a small 
power sugarcane crushing mill which:ttad been submitted to the 'Council's 
Secretariat and requested that, in view of the urgency of the question, it might 
be brought forward for consideration at the present meeting of the, Advisory 
Board. The Chairman, in reply, said that he would try his best to have the 
rpapers distributed to the members of the Board in the course of the day so that 
the subject might be discussed at the meeting of the Board on Saturday, the 
2SrdJuly. 

3. The Ballot papers (not printed) for the election of two representatives 
of the Advisory 'Board to serve on the Governing Body olthe Council (Subject 
No. 37 of the Agenda) were then distributed and the Chairman requested the 
members to return the same, duly filled in, to the Secretary before the meeting 
'terminated. 

4. Application from the GOtJe'fnment of the United Prcwinces for a grant for 
investigation into various problems of sugar industry in the United Provinces 
[Subject No. 26 (b) of the-Agenda]. (Appendix XXXII).-Mr. Allan introduced 
the scheme. So far as he could see there appeared first and foremost to be a 
,latent feeling in the Board, when it discussed the original scheme in January 
last. that the United Provinces Government were endeavouring to divest 
themselves of their responsibility for encouraging research. It was not the 
fact at all. There had been no reduction and there never was any mtention of 
reducing the staff at Shahjahanpur. The staff asked for from the Council was 
in addition to that already maintained by the local Government, for purpose 
of research and not in substitution of any member of the existing staff. Second­
ly. the original scheme did not probably meet with the approval of the Board 
because it did not coincide with Mr. Clarke's earlier proposals. According 
to the present revised scheme, all chemical work had been concentrated at 
Shahjahanpur. all, entomological work at Meerut and all mycological work at 
Gorakhpur. ,He then went through' the various items of the 'proposed pro­
gramme of work. In his opinion the physiological work was better done at 
lU23ICAR G 
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Shahjahanpur as they had the necessary laboratory facilities there. The 
technical programme was quite a simple one. The cost Was trivial .. 
the Local Government had to purchase it after a year or two for 76 
per cent. of the original cost. The Economic side of the scheme waa 
withdrawn as the Imperial Council had already taken up the question 
in connection with the economic enquiry into the cost of production of crop •• 
Mr. Sethi was against the Gorakhpur station as the results obtained at the 
Muzaffarpore sugarcane station in North Bihar would be equally applicable 
to Gorakhpur. Conditions in South Bihar were entirely different and a 
sub-station there would be more fruitful than one at Gorakhpur. The only 
additional work that was proposed to be done at Gorakhpur was the mosaio 
work but this was already being done at Pusa. The Mycologist, if necessary. 
might be stationed at Shahjahanpur. The technical programme was purely 
demonstration work and the Local Government should be able to find money 
for it. Mr. Ramamurty considered that two stations would be quite sufficient 
for the purpose of the proposed programme of work. Regarding the technical 
portion of the scheme he remarked that the work to be done under this head 
\\'as the same that the Punjab Government proposed to do. He wanted to 
know whether receipts would be credited to the Council and in this connec­
tion instanced the case of Madras, B~har and Orissa and the Punjab who had 
promised to give all receipts from sugar stations to the Council or a lump sum 
in lieu thereof. Mr. Wynne Sayer said that while work done at PU.8& on 
canes had benefited the United Provinces, the work done at Shahjahanpur 
had benefited only the Shahjahanpur area. The greatest enemy to sugar 
cane in India was the Borer and he wished that the Sugar Committee 
had considered this question. Some method of control of the Borer 
was required. He thought that there was no need or an enquiry .. 
to how a laJ ger, a biggcr or a better cane could be produced; the in­
quiry should be directed to the production of a cheaper cane suitable 
for factory requirements. He recommended the omission or the Gorakh­
pur station, if the Board wanted a further station it should be in 
South Bihar. Professor Ghosh thought that there was some apparent 
difference of opinion betweeen the Sugar Committee and the United 
Provinces Government which needed to be reconciled. The Committee 
emphasised the need for a detailed study of the variations in the composition 
of sugar cane juice from July to March under different manurial conditions; 
the local Government on the other hand, considered it not so important. 
Mr. Srivastava in supporting the scheme laid stress on the importance of the 
technical portion of the scheme. The cultivator of cane did not get adequate 
profit now. As cheap hydro-electric power was available in several districts 
in the United Provinces its use for !fUr and sugar manufacture should be 
encouraged. After Mr. Allan had replied to the various point. of criticism 
fevelledagainst certain aspects of the proposed scheme, the Board accepted 
the general principle of the scheme but voted against (1) the proposed sub­
station at Gorakhpur, and (2) the technological portion of the scheme. 
The' Economic' side of the scheme had already been withdrawn. Mr. Allan 
pl't!ssed that an Assistant Surgarcane Expert and a Research Assistant should 
be added to the staff provided in the scheme for the Meerut Station as there 
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was now to be no station at Gorakhpur. 1\&. Carpenter asked whether"the 
officer ,was not previously required at Meerut and why no provision. was 
made. Mr. Sayer wpuld only add the ~sistant Sugar Cane Expert but not 
the Research Assistant. The Board recommended the additional provision 
of an Assistant Sugarcane Expert to the Meerut Station. The revised United 
Provinces scheme, as amended, was then put to vote and carried. As rega.rds 
the question of handing over receipts from the proposed stations to the 
Council, the Board decided that the matter should be left to the Chairman 
to decide in consultation with the Ullited Provinces Government. 

5. Scheme for a Research and Testing Station for the indigenous system oj 
gur and sugar manufacture, draum up by the Sugar Technologist, Imperial 
Oouncil of Agricultural Research. [Subject No. 26 (c) of the Agenda]. Appen­
di:J; XXXII).-l\ir. Srivastava explained that his scheme aimed at providing 
an experimental station, properly staffed and equipped, and located in a suit­
able centre, for the purpose of testing existing processes and machinery used in 
manufacturing gur, rab and sugar by the indigenous systems, for conducting 
trials of new plant and processes, and for undertaking research work for intro­
ducing improvements. At the last meeting of the Board the scheme was 
practically supported by all the speakers, but it had to' be referred back 
because it was bracketted with the Punjab and the United Provinces schemes. 
He also answered certain comments made by Khan Bahadur Hadi on his 
scheme. In reply to a query from Mr. Devadhar, Mr. Srivastava mentioned 
that the instances of failure of the plant enumerated by Khan Bahadur Hadi 
were not due to the fact that they were worked by the Co-operative Depart­
ment, they were rather due to insufficient grasp of the subject. Professor 
Ghosh, in supporting the scheme, wanted more stress to be laid on devising 
new processes and better plant as no case had been made out for the testing 
of the existing plants, etc., in one Central Station. Mr. Allan felt th3.t the 
right place for the proposed station was Meerut. Messrs. Ramamurt,r. and 
Milne supported the scheme. Mr. Wynne Sayer enquired how the iniigen­
ous method of manufacturing sugar would stand in relation to white sugu 
manufacture. Mr. Srivastava in reply to the criticisms stated that in every 
respect the Rohilkhand Bel was more efficient than Hadi's. As reguls the 
location of the station we said that Meerut was as goo:! a station as any 
and that the station would be selected with the Council's approval. 24 white 
sugar factories were under construction this year: but, still, the indigenous 
method had its own advantages and would continue to exist for a generation 
though in the end it was bound to disappear and be replace:! by the factory. 
Cost of production of sugar by the indigenous method was cheap compare:! 
to that of the factories. Average cost of cultivation of cane was also in the 
vicinity of annas 4 a maund. 

The Board recommended the scheme for sanction subject to financial 
details being scrutinised by the Chairman. 

. 6. Application from the Government of Assam for a grant of Rs. 48,000 
spread over five years for the proposed extension of sugarcane work at the J orhaf 
Ezperiment Station, Assam. (Subject No. 27 of the Agenda). (Appendi:J; 
XXXIV).-Mr. Birt introduced the scheme. Two years ago the Government 



01 .Assa.In. put up & scheme whicb was eompa.rative~ ambitioWt ; the IOhelDao 
as now revised, was quite modest, costing B.s. 48,000 spread over &. period of 
five yea.rs. The question of the Local Government, takiJ?g over buiWinga o~ 
the termination of the scheme would require very serious consiceratioD'. 
In regard to Chaudhuri Mukhtar Singh's suggestion, Mr. Bitt stated that t.he 
Government of Assam were not in a position to spend any new money at the 
present moment. The importance of sugarcane work in Assam could not be 
measured sohlly with reference to the present acreage. There was need to 
have a second crop, for example, in the Nowgong district to replace jute. 
He commended the scheme to the favourable ::onsideration of the Board. 
:r.~r. Sethi referred to specific items of eXllenditure provided in t~e schtme and 
thought that there was clear over-estimation. Rs. 5,500 for fencing, 
R~. 3,000 for a cattle shed, Rs. 2,500 for a godown when there ought to have bt'en 
one already, in the Station; either they should not be given or, if given, 
shou,ld be considerably reduced, The Chemical Assistant, and t~e FaJ;ID 
J4~nager coul~ not be' fit for research work when the scale of pay proposed 
was so low. Mr; CarpenteJ; said that the scheme should be viewed not so 
much from the poip~ of view of existing acreage in Assam as from ita future 
possibilities. The idea of introducing a second crop was very sound. Assam 
differed. from the other parts of India in regard to climatic and rain­
fan conditions; it was therefore necessary to have a separate scheme. As 
regards the criticisms about under-payment for the staff and over-payment 
for fencing godown and buildings, Mr. Carpenter's laboratory adjoining the 
Assam Government's laboratory, he knew the existing staff and they were 
quite capable of directing the work of the new assistant I. The amount 
provided for fencing, etc., was reasonable. Mr. Wynne Sayer wondered 
whether tea planters would view the development of sugarcane kindly. 
He supported the scheme. Dr. Hyder also supported the scheme on the 
principle that help should be given where it was most needed. Assam waa 
a poor and backward province. Dr. McRae considered chemical test in, 
necessary and that the staff suggested was sufficient for the work required 
to be done. Mr. Ramamurty wanted, if possible, that better stat! should 
be provided. Mr. Birt said that the scheme ris only for the extension of the 
e~isting farm at Jorhat: they had already the senior staff required. The 
buildings, etc., Were necessary &.S the present accommodation W84 not ade­
quate. Dealing with the objection, regarding the high cost of fencing, he 
said that there was a good deal of trouble due to jackals and that in order 
to overcome this trouble they wanted to put up high and strong fencing. 
Mr. Srivastava wanted the scheme to be referred to the Sugar Committee for 
detailed consideration. The scheJ,lle had not been properly drafted. Dr. 
Hyder in a powerful speech pleaded for an immediate recommendation 01 
the scheme. Mess~s. Devadhar a~d Carpenter supported this proposaL 

The Board rejected the motion to refer the scheme to the Sugar Com­
mittee and recomm.ended the scheme for sanction subject to financial detaiJa 
being settled by the Vic&-Chairman ia consultation with the Government of. 
Assam. , 

7. Applicatilmf,om M,.4. R. Sirinivasa Raofur IJ grIJJttfur ~ 
, certain experi'11l8tiU .... Suga'CGne. (&hied No. 2IJ oj 1M Agenda). (~~. 



4i3i XXXY).-Mr. R4mamurty said that wh~le the scheme did not aim at 
what might be called fundamental research, it still proposed to carry out 
certain experiments which would be. of advantage to the general body of 
cultivators. This was the first scheme, where a cultivator who had spent a 
large sum of money on the work, came to the Council for financial assist­
ance : the sum asked for was only Rs. 7,500 spread over a period of five years. 
He recommended that the Board should view the scheme sympathetically. 
Mr. Ni2am-ud-Din Hyder opposed the scheme. Mr. Wynne Sayer thought 
that it· was a very deserving case: but if'sanctioned, would prove to be an 
embarrassing precedent, a view with which Mr. Milne thought it was not a 
deser ving case and that it would be an awkward precedent'if sanctioned 
thoroughly agreed. Mr. Allan also opposed the scheme. The Board re­
rejected the scheme by a very large majority. 

8. Tractor opeJl'ating costings. Forms prepared by the Burmah-Shell Oil 
Storage and Distributing Oompany of India, Ltd., BomlJay (Subject No. 29 
of the Agenda). (Appendix XXXVI).-The Board adopted the report of the 
Special ad hoc Committee appointed to go ~to the question. 

9. Report of the results of Tractor work corulucted during the last season 
(1931-32) by the. Burman-Shell Oil Storage and Distributing Oompany of 
India, Limited, BomlJay). [Subject No. 29 (a) of the Agenda]. (Appendix 
XXXVll.).-Mr. Wade first gave expresssion to the grateful appreciation 
of the Burmah-Shell Oil Storage and Distributing C~mpany of India, Limited, 
for the invitation to send a representative to attend the Board's Meeting. 
He pointed out that his Company's work last season was devoted chiefly 
to deep ploughing for weed eradication as recommended by the 1930 
Meeting' of the Advisory Board. His Company's chief object in carrying 
out this agricultUl'al work was to collect- data regarding the cost of work 
with various types of tractors and implements under varying conditions, 
to determine the practicability' and suitability of certain types of tractors 
and implements for this work and to carry out propaganda with a view to 
interesting both individual landlords in tractors and also firms and individuals 
in commercial contract ploughing. Mr. Wade said that his Company realised 
generally that it was not economical for tractors to be employed for dee'p 
ploughing only but that it was necessary to carry out all farm operations, 
and he referred to his Company's proposed co-operation with Mr. Rama­
murty in connection with a rural re-construction schemE:!- near Madura. 

The question of ploughs was next discussed by Mr. Wade, and he ex­
pressed the appreciation of the help and co-operation promised by 
Mr. Wynne Sayer. In conclusion Mr. Wade said he would like to know whether 
the Board considered his Company were working on the right lines and 
whether the work they were doing was of value and utility. . He also asked 
for suggestions and said he would be pleased to consider proposals from other 
areas. Mr. Wynne Sayer said that they were under an obligation to the 
Burmah-Shell. He wanted the economics of the subject to be further work­
ed out. It was a work altogether neglected in the past. Work was required 
to be done in every ,Province in India .owing to different soil conditions 
that prevailed. He stressed the need for special ploughs to be prepared 

" 



for pUl'poses of deep ploughing. Mr. Main endorsed the view of Mr. SaYef. 
Mr. Nizam-ud-Din Hyder stated that their own dt>partmental work, the 
year before last, on tractors in Hyderabad had not been satisfactory. It 
cost Rs. 38 per acre. Last year, the Burmah-Shell undertook the wor~ 
and did very well. The cost was Rs. 12 to Rs. 13 per acre. Their thaw 
were due to BUl'mBh-Shell and Mr. Wade. The Board decided that a co1-1 
of the discU88ions should be communicated to the Burmah-Shell. 

SIMLA, 

The 22nd July 1932. 

CHARA.'i DAB, 

Secretary. 
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PROCEEDINGS OF THE MEETING OF THE ADVISORY BOARD OF 
THE IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH 
HELD AT SUlLA, ON SATURDAY, THE 23RD JULY 1932. 
The following were present:-

1. Diwan Bahadur Sir T. VIJAYABAGHAVACHABYA, Ohairman. 
2. Mr. R. G. ALLAN. 
3. Rao Bahadur BHIMBBAI R. NAIJt. 
4. Mr. A. G. BmT. 
5. Mr. A. D. BLASCHECK. 
6. Mr. P. H. CARPENTER. 
7. Mr. G. K. DEVADBAR. 
B. Mr. E. S. FARBROTHER. 
9. Professor J. C. GHOSH. 

10. Dr. L. K. HYDER. 

11. Mr. NIZAMUDDIN HYDER. 
12. Mr. P. J. KERR. 
13. Mr. T. F. MAIN. 
14. Dr. W. McRAE. 
15. Mr. D. MILNE. 
16. Colonel A.' OLVER. 
17., Captain Nawab Rais JUNG BABADUR. 
lB. Mr. S. V. RAMAMURTY. 

19. Major P. B. RILEY. 
20. Mr. P. T. SAUNDERS. 
21. Mr. D. R. SETID. 
22. Dr. F. J. F. SHAw. 
23. Mr. G. T. TArT. 
24. Mr. W. TAYLOR. 
25 Mr. F. WARE. 

Rai Sahib Malik CHABAN DAS, Secretary. 
The following attended as Visitors :-

1. Dr. G. S. CHEEMA. 
2. Lieutenant-Colonel R. N. CHOPRA. 
3. Mr. M. S. A. HYDARI. 
4. Mr. Z. R. KOTBAWALA. 
5. Dr. V. N. LIKHITE. 
6. Mr. C. V. SANE. 
7. Mr. R. C. SRIVASTAVA. 
B. Mr. W. SAYER. 

9. Mr. C. P. G. WADE. 
The meeting lasted from 10-30 A.M. to 1-30 P.M. when it dispersed 

having completed all the items on the Agenda. 
2. The Chairman at the outset announced that, as a result of the ballot 

held on the previous day, Messrs. Carpenter and Kerr, who secured the 
highest number of votes, were elected as representatives of the Advisory 
Board to the Governing Body. 



3. A ppliCGho,. fro". 1M ao..".:.me'" oJ &Ail Punjab,/or fa ""'" oJ R.I. 3&,000 
qread Ollt'r fa period of fit.,. !Jf14" for • tcMme for tM I "'prow''''''''' of tM ,. 
industry in 1M Putijab (Subjed No. 32oftA4Agenda). (AppeRdia XXXVIll).­
Mr. Milne said that in the Punjab. they had an area round about 9,000 
to 10,000 acres under Tea. They had had the expert advice of Mr. Carpenter 
in accordance with whose reeommendationa the acheme had been prepared. 
The programme of work was definite and the cost in 80 far u the Council wu 
conoerned was only Rs.. 38,800 spread over five yean. The Local Government 
would provide the land costing about Ra. 50,000 and also make available 
the services of an Assistant whose training had cost the Punjab Government, 
say, Ra. 3,000. Professor Ghosh wanted to know whether the scheme would 
continue beyond the period of five years and, if 10, who would meet the cost. 
Mr. Milne stated that the Board would only commit itaeU to the 5 yean 
acheme under consideration. Mr. Ramamurty considered that the acheme 
was entirely provincial; the Council was not justified in rendering it any 
financial assistance. The area in the Punjab wu insignificant compared 
to the total area under tea in the whole of India and in the preaent state of 
the tea market, an extension of tea cultivation in tract. whirh offered no 
natural facilities was not desirable or economical. Mr. Carpt'nter spoke in 
support of the scheme. The soil of Kangra wu difJerent from the soil 01 
Assam and Bengal. Price of tea had gone down and u good tea and chl'.ap 
tea was needed in North and Central India far lrom Calcutta and u definite 
results could be got in the five-year period, and u the sum asked for was 
not much, he hoped that the scheme would be accepted.. In answer to Rao 
Bahadur Naik, Mr. Milne said that it was possible that, u a result of the 
proposed work, there might be some extension 01 tea cultivation but most 
of the tea exported went to Russia, Afghanistan and dON not compete 
with Indian tea. Dr. McRae also supported the scheme. Dr. lIyder 
said that tea was not an industry, strictly 10 called, in the Punjab u yet; 
private enterprise should first take up the question. On the scheme being 
put to vote, it resulted in a tie, ten voting for and ten against the scheme. 
On the well-known principle of maintaining the .tal"" fOO. the Chairman 
gave his casting vote against the scheme which wu therefore rejected.. 

. 4. &port of tA~ Frut.u Sub-CommiUee. (Subjtd No. JJ of 1M Ag,.,.44). 
(Appendiz XXXIX).-Mr. Allan, first, introduced the Unitld Provinces lIill. 
scheme. (Annexure II to Enclosure VI). He enlarged on the suitability 
of the Government orchard at Chaubattia for a research station and explained 
the various items of work proposed to be carried out. Mr. Ramamurty 
8upported the scheme but wanted that the receipt. from the 8tation 
should be credited to the Council. Mr. Allan explained that &8 he 
atated before the Sub-Committee. it was on the whole advantagl'01l8 
to the Council if . this point was not pressed. Professor Ghosh warnt"d 
a(Jainst sanction 'of funds for this schl'me as the Chaubattia station had 
~n a failure for the last 70 years. The climate of Kumaun Hilla was not 
probably suitable for the purpose. After Mr. Allan's reply the acheme. u 
amended by the Sub-Committee, waa recommended for sanction. 

Mr. Sethi'next introduced the Bihar and Orissa acheme. (Enclosure VII 
to Appendix XXXIX). He pointed out that the Committee had recommended 
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that the scientifio part of the United Provinces plains (Annexure VI to Enclo­
sure VI to Appendix XXXIX), and the Bihar and Orissa schemes should be com­
bined and that the work should be carried out in the latter province. By 
adopting this course unnecessary duplication would be avoided and a fairly 
large financial saving effected. The Government of Bihar and Orissa would 
provide the laboratory and chemical facilities and irrigation water free. The 
Board accepted the Committee's recommendation. 

Mr. l\1ain introduced the Bombay Cold Storage scheme (Enclosure III to 
Appendix XXXIX) and emphasized the importance of the overseas fresh fruit 
market. He also referred to the work that had been done in the Bombay 
Presidency in the matter of organisation of fruit growers and also in rega.rd to 
the improvement of marketing. Rao Bahadur Naik supported the scheme but 
asked why Poona had been selected in preference to Bombay for locating the 
proposed plant, etc. He also laid stress on the need for a reduction of the 
railway freight on fruits intended for export. Perhaps it was also necessary 
that a Canning Factory should be set up. Mr. Main replied that the question 
of location was gone into thoroughly by himself, Dr. Chee~ and Mr. Burt and 
it was decided that Poona was the better location chiefly because Dr. Cheema and 
the Agricultural Engineer wer e on the spot and accordingly the work would be 
carried on better and with more certainty at Ganeshkind than at Bombay. 
The scheme as amended by the Committee was recommended, subject to 
financial details being scrutinised by the Chairman. 

The Board agreed that, as recommended by the Committee, the Assam 
scheme (Enclosure VIn to Appendix XXXIX) should be referred back to the 
local Government with the request that a revised scheme might be put up. 

The Board then formally adopted the Report of the Fruits Sub-Committee. 
5. Marketing of Agricultural Produce (Subject No. 34 of the Agenda). 

(Appendix XL.}-The Chairman explained that this was only for information 
at this stage, the subject would come up again before the Board in due course. 
The Board agreed. - . 

6. Application from Lt.-Colonel R. N. Chopra of the School "of Tropical 
Medicine, Calcutta, for a grant for research in systematic cultivaticm of medicinal 
plants and study of food poisons in India (Subject No. 35 of the Agenda). 
(Appendix XXXI11.)-The report (Appendix XLI) of the Sub-Committee which 
was appointed by the Chairman in accordance with the Board's recommenda-

. tion on the previous day was adopted and the scheme was recommended for 
sanction. 

7. Assistance to be given by the Indian Railway Central Publicity· Bureau 
in the promaticm of agricultural and veterinary development (Subject No. 38 of 
the Agenda). (Appendix X~II.)-Mr. Tait recommended that consideration 
of the question of Demonstration Trains-all-India and Provinoial-should be 
postponed to the next meeting of the Board by which time they might also 
have the v~ews ot the Indian Railway Conference Association who were examin­
ing the subject at their meetmg in Bangalore just now. On account of retrench­
ment his film department had been entirely closed down; he would, however, 
be quite prepared to assist Agricultural Departments in whatever way possible 
with the films he already had with him. He proposed that there should be a 
conference between him and the provincial Directors of Agriculture and such 
~123IC~ R 
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other members of the Board aI might like to attend at the time of the nat 
meeting of the Advisory Board to conaider the whole matter. lIr. lfilne did 
not favour the idea of all-India Demonstration Traina and gave hi. reaaona. 
.As regards films, where the railways could help waa by making local films which 
too Agricultural Departments could either buy or hire. He thanked Mr. Tait 
for the assistance recently rendered by him in connection with the grant of 
Railway concession fares to farmers visiting Government farms during farmera 
weeks arranged for by the Punjab Agricultural Department. Messrs. Kerr and 
Main associated themselves with ?lIr. Milne'. remarks and thanked the Rail­
way Publicity Department. Mr. Yain sa~d that in Bombay Agricultural 
Officers were on the Railway Advisory Boards there. Mr. Ramamurty .upport­
ed the idea of a conference of Directors of Agriculture with AIr. Tait. In the 
end it was decided that a sub-committee consisting of all Directora of Agri­
culture and others interested in the subject should meet at the time of the next 
Advisory Board meeting and discuss the subject. 

B. Scheme for carrying on research work in the A nand Oreamery in tM manu­
facture of products ~ntl by-products of milk (Subject No. 39 of the Agenda). 
(Appendix XLIIl.)-Colonel Olver, in introducing the echeme, said that the 
proper development of the dairying industry in India, to enable it to compete 
with imported products, was a matter of considerable economic importance 
and great urgency. The scheme had to be prepared in a great hurry aa it waa 
considered that the present opportunity of making use on favourable terms of 
the plant and facilities provided by the Anand Creamery should not be missed. 
There was also a risk of the plant and buildings deteriorating considerably, 
were this scheme to be delayed. Mr. Main said that he was very interested in 
the scheme which aimed at solving the important problem of city milk supply. 
There was, however, one difficulty on the administrative side of the echeme. 
The only person whose name appeared in the papers regarding the echeme and 
who was responsible for the scheme was Mr. Kothawala. The Government 
of India had also taken a very cold attitude.' If Mr. ·Kothawala was going 
to work on the scheme it was important to remember that he was not a 
servant of the Council and the Council had no direct control over him. In that 
case if the post of Mr. Kothawala was abolished, as a measure of retrenchment, 
then who would take up the scheme 1 He therefore suggested that the 
Government of India should be pressed to accept responsibility for the 
scheme. Dr. Shaw said that this scheme was unique and differed from all 
the other schemes that had come before this meeting in that the scheme was 
the Council's own scheme and not that of the Imperial Department of 
Agriculture. He agreed that there was only one man, Mr. Kothawala, 
who had to work on this scheme, but he did not think that his post would be 
abolished. The only difficulty that he foUnd on the adminjstration aide 01 
the scheme waa that of Mr. Kothawala'a travelling allowance. Mr. 
Devadhar andRao Bahadur Naik supported the scheme. In answer to Dr. 
McRae, Colonel Olver said that the proposal was that the scheme should be 
worked by Mr. Kothawala through the Director of Pusa, though the latter waa 
not responsible for the scheme. With regard to the item .. transfer of 
machinery" Dr. McRae pointed out that when Anand Creamery had been closed 
last March thit machinery had been transferred from Anand to Kamal be­
r.&use it was absolutely necessary for tracting the dairy student.. He wished 
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to be assured that 500 rupees in item T. A. was enough and that the sum of 
500 rupees in the item upkeep of buildings was sufficient to meet the condi­
tion laid down in Enclosure I to Appendix XLIII that the plant and buildings 
will be kept in proper repair by the r. C. A. R. Mr. Kothawala said that the 
machinery had arrived very late at Karnal, so that there was no chance of the 
students getting advantage from its use. The present batch of students would 
not have the opportunity of using this machinery at all. But this difficulty 
could be overcpme by arranging the training of the students at Anand. Re­
garding his travelling allowance, he said that he did not think there would be 
any practical difficulty about that. He also said that from past experience 
500 rupees was enough for repair of buildings and plant. At this stage the 
Chairman told the members of the Board that if the administrative difficulties 
should prove insuperable the scneme would, doubtless, have to be stopped; 
but he hoped and felt sure that the difficulties could be overcome. The Board 
then recommended the scheme subject to the condition that the administrative 
difficulties were adjusted by the Chairman in consultation with the Education, 
Health and Lands Department. • 

9. I mprovernent of the standard of edu.cation in the existing Veterinary Col­
leges in India (Subject No. 40 of the Agenda). (Appendix XLIV.) 

Colonel Olver, in introducing the subject, explained that the Royal Commis­
sion on Agriculture had recommended that the flamingo£ a suitable cUrriculum . 
for the training of Assistant Veterinary Surgeons should be referred to a Body 
of Experts .. The question was discussed at an informal meeting of veterinay 
officers held at Simla in June 1931 and they suggested certain principles, e.g. 
the raising of the eIl.trance qualification in the Veterinary Colleges to F. Sc.­
Medical Group-Punjab or any equivalent standard and that the course of 
istruction should be of three years duration, English being the medium of 
instruction. The Government of India ascertained the views of the local 
Governments in regard to these principles and most of the local Govern­
ments had generally approved of them. The Government of India had now 
asked for the advice of the Council. The matter was discussed at an 
informal meeting of Veterinary Members of the Board and they suggested 
t}lat, as recommended by the Royal Commission, the curriculum should 
now be drafted by a Committee of Experts. Mr. Saunders suggested that 
·the recommendations of the Informal Commit1lee of Veterinary Members of 
the Board be adopted. He said that the Committee of Experts would be 
composed of Colonel Olver, Mr. Ware and the Principals of the Veterinary 
Colleges in India. Though there was no Director of the Civil Veterinary De­
partment on the Committee, he hoped that Mr. Ware, in whom all the 
Directors had full confidence, would look to their interests. 

The Board then adopted the recommendation of the Informal Committ~e. 
10. Progress Reports on Research Schemes.-

(a) Scheme for research into properties of colloid soil constituents by 
Dr. J. N. Mukherjee, Khaira Professor of Chemistry, University 
of Calcutta. 

(b) Scheme for statistical investigations on experimental errors in field 
trials, by Mr. P. C. Mahalanobis, Professor, Presidency College, 
Calcutta. 
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(e) Report for the year 1931-32 onthe' Effect of Ions on the Growth of 
Plants' by Dr. S. S. Bhatnagar. 

(d) Report for the period 1st July 1931 to 31st March 1932, in Wlpect 
of the scheme for investigation of the • Wither Tip' of Citrus 
trees by Dr. H. C. Chowdhury (Appendix XIV). 

(e) Report on the work done in the Agricultural Research Section of the 
Department of Chemistry, Dacca University, Dacca, during 1930-
31 and 1931-32, in connection with the scheme for agricultural 
research sanctioned by the Imperial Council of Agricultural 
Research. 

(f) Report of the investigations carried out by Dr. A. N. Puri, on the 
standardization of Physico-Chemical Single Value Measurement. 
most suitable for Indian soils. 

(Subject No. 30 oj the Agenda). [Item.t (a), (b), (e), (e) an~ (J) Appendix 
XLV.]-The report of the Committees- that ·examined the varioUl Progress 
Reports was adopted. • 

11. Application Jrom the Government oj the Punjab Jor an additional grant 
oj Rs. 5,000 for conducting experi'11let'lU on duigning a .mall power BUgarcaM 
crushing mill (Subject No. 41 of the Agenda). (Appendix XLVIl.) 

Withthe permission of the Chairman Mr. Milne explained the subject. He 
dwelt at length on the work that had been done and the need for further work on 
the design, construction and testing of mills. It was important that delay in 
continuing the work should be avoided. Mr. Sethi asked whether the Punjab 
Government were in order in spending money on the purchase of existing mills 
while the object of the grant was designing a new mill. Mr. Srivastava said 
that no new mill could be designed unless the existing one. were first tested. 
He testified to the good work already done in the Punjab. After Mr. Milne'. 
reply the· Board decided to recommend the grant now applied for. 

12. Classification oJ'Research Schemes (Subject No. 36 oj the Agenda). 
(Appendix XLVIII).--The Chairman, in opening the subject for discU88ion, 
asked for the views of the Board on the classification suggested by the Council'. 
Secretariat. Mr. Ramamurty suggested that the Fruit and other Horticultural 
schemes should be given preference to the schemes connected 'with the water. 
requirements of crops. Dr. Hyder suggested that in sanctioning schemes the 
Board should have some rough working formulre, namely, (I) some sort 
of limit to the annual charge, and (2) the duration of time which should not 
ordinarily exceed five years. The Chairman explained that the time limit was 
already observed, in that no scheme was sanctioned for more than five years; 
the question of limiting the annual charge was, however, for discussion. Mr. 
Milne stated that the vital problem before the Government of India and the 
local Governments at the present moment was the restoration of prosperity 
to the farmer. II the farmer could not pay his revenue, no Government could 
exist. He, therefore, suggested that, in classifying research schemes, the main 
principle should be to give preference to schemes which would give the earliest 
and most valuable results to practical farmers. Sugar schemes should be 
treated sepamtely and urgently. Dry farming and fruit schemes should also 

• For item (Ii) Bee AJlpendiJ: XIV, para. 11 and Appcmdiz XLVI. 
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stand in the forefront. In conclusion, he said that the subject of classification 
was a complicated one and to this end he suggested that a small committee of 
persons, who have no scheme under consideration, should be formed to go into 
the whole question. Mr. Allan endorsed the views of Mr. Milne. Mr. Car­
penter agreed with Dr. Hyder that there should 'be some money limit while 
sanctioning schemes. As for classification of schemes, he agreed. with Mr. 
Milne to some extent and said that the schemes should be divided into two 
main heads, i.e., schemes of primary importance and schemes. of secondary 
importance. In his opinion schemes pertaining to cattle, rice, sugar and the 
schemes coming from Universities were the schemes of primary importance. 
Regarding the secondary schemes, he thought that dry farming and fruit schemes 
were not of the same importance as rice, sugar, etc., and therefore belonged to 
the second category. To this statement Mr. Main objected. Mr. Devadhar 
and Rao Bahadur Naik agreed to the principle suggested by Mr. Milne in classi­
fying schemes. Rao Bahadur Naik emphasised the immediate necessity of 
sanctioning the Bombay Cold Storage Scheme. Professo:r Ghosh said that the 
schemes already in progress should not be stopped and that schemes of cold 
storage ought to receive the immediate attention of the Council. Colonel 
Olver stressed the importance of the scheme for carrying on research work 
at the Anand Creamery (Subject No. 39 of the Agendllo) (Appendix XLIII) 
for the reason that the machinery was lying idle and there was risk of its deterio­
rating if allowed to stand longer. Mr. Kerr supported Mr. Carpenter and said 
that there should be a Committee to go into the whole question of classification. 
Major Riley suggested that Dr. Hyder should be on such a Committee. 

In the result the Board, by a majority of votes, agreed-
(1) that preference should be given to schemes which would give the 

earliest and most valuable results to the practical farmer ; and 
(2) that till the prevailing financial stringency was over, each grant 

should be limited to a maximum of Rs. 1,25,000 spread over a 
period of five years. • 

The Board decided that as the above two principles were easy of applica­
tion, the classification could be made by the V. C. with the help of the Council's 
Secretariat subject to the decision of the Governing Body. No sub-committee 
was necessary. 

13. The Chairman then called upon Mr. Carpenter to·move his resolution 
(Subject No. 42 of the Agenda) of which he had given notice on the previous 
day. Mr. Carpenter thereupon moved the following resolution:-

" That in view of the increasing interest manifested by Provincial Gov­
ernments, Universities and private research workers in agricul­
tural research, and in view of the steadily increasing number of 
useful schemes that are coming up to the Council, this Board 
presses on the Government of India the need not only for 
making the annual grant of five lakhs to the Council in 1933-34 
but also for restoring the grant temporarily taken away in the 
current year ". 

Mr. Devadhar seconded the resolution. Mr. Milne, in supporting the 
resolution, read, with approval, the following from page 189 of the Appendices 



to the S1llDIIW1 of Proceedings of the Imperial Conference. 1930;-
II It is important that investigations, once begun, should not be 8tJ.bjeet to 

unreasonable interruptions because of financial stringency. There is & real 
danger in times of financial stress that Governments may be tempted to econo­
mise in expenditure on scientific services on the ground that the need for them 
is less urgent than for other forms of expenditure, and that research can well 
be put on one side until prosperous conditions return. In the opinion of the 
Committee, the need for the conduct of scientific enquiries, and the application 
of the knowledge gained thereby, is more urgent when industries are depressed 
than when they are flourishing. Research cannot be expected to yield fruitful 
results if it is pursued in fits and starts. The Committee have embodied these 
views in the following resolution:-

The Research Committee of the Imperial Conference, being convinced 
that progress will in the future be dependent to an increasing 
extent upon the growth and application of scientific knowledge, 
desire -to direct the attention of the various Governments of the 
British Commonwealth of Nations to the importance of making 
adequate provision from State funds for the steady pursuit of 
scientific research into the various problems affecting the material 
well-being of mankind. They also desire strongly to urge their 
view that the severe economic depression from which the British 
Empire in common with the rest of the world, is now suffering, 
should be regarded as a reason not for the curtailment but for an 
expansion of expenditure on research. The greater utilisation of 
the help which science can give will be & potent factor in the re­
habilitation of existing industries, including agriculture, no lesa 
than in the development of new ones". 

Continuing, Mr. Milne, said that the coming competition would be keener than 
had already been the case and it was impossible for anyone country to stand 
out of this battle. India must enter into the battle if she wanted to keep her 
place amongst Nationl. Mr. Ramamurty said that there was a strong leeling 
in the Board that the Government of India should restore the grant temporarily 
taken away for the current year. The Council of Research was one of the most 
beneficent activities of the Government of India and it had, during the last two 
or three years of its existence, helped the Provincial Governments to a great 
extent in furthering the cause of agricultural improvement in the country. 
Messrs. Main and Kerr, Rao Bahadur Naik, Dr. Hyder, Major Riley, and Cap­
tain Rais Jung and almost every member of the Board spoke in support of the 
resolution which was then carried unanimously. 

14:. After the Chairman had thanked all the members for the trouble they 
had taken in coming all the way to Simla and for helping in the successful 

. conduct of the proceedings of the Board, Mr. Devadhar proposed a vote of 
thanks to the Chairman which was carried unanimously. The meeting of the 
Board then terminated. 

SIm.A: 
The 25tA lu111 J.b3Z. 

CHARAN DAB, 
8emela'1l. 



.APPDDIX I. 

BUJIJEOT No.1. 

DECISIONS OF THE GOVERNING BODY ON THE RECOMMENDATIONS OF TH}t~ 
.ADVISORY BOARD IN JANUARY 1932. 

(1) Scllf:m.6Jor a'/l. economic enquiry into the OO8t oJIl'U{JOA"cane production in tilB Umte4 
Provinces, N arth Bihar, Brwnbay, the Punjab and M adrm. Reviaed proposalsJor the ca"1lina 

. out oj an enquiry into the OO8t oj production OJIl'U{JOA"ca1Ul, cotton and rotation crops. 

Chief Economist to draw up a detailed Bcheme. sanctioned fo~ one year in the first 
instance. 

(2) Extension oj the LocUst research schem&-Repart oj the 3rd meding oj the Locust 
Committee.-Sanctione<i. 

• (3) Experimental consignments oj mangoes to England--PropOBal Jrom the Brwnbay 
Department oj Agriculture.-Sanctioned. 

(4) Appointment oj Mr. K. P. Kartha Jor a period oJ six montkB to compile 'tatisticll 
showing the comparative efficiency oj the diJIerent feeding seales adopted in the military dairies 
and oj the effects oj disease and other 1It.CeBsary Jactors on dairying efficiency.-Sanctioned. 

(The remahling recommendations are under consideration.) 

'I'he 7th July 1932. 

CHARAN DAS, 
Secretary. 



APPElmlX Do 

S17lIJBC'1' No.2. 

APPOINTMENT OF COMMI'lTEES. 

The Chairman of the Advisory Board considers that it would be beat to have the Trao. 
tor Operating Coetinga-Forma prepared by the Burmah-Shell Oil Storage and Distributina 
Co~ of India, Ltd .• Bombay examined in detail by an ad Aoc Committee. H. hu acoord· 
ingly appointed the undermentioned committee for the purpoee :-

Diwan Bahadur Sir T. VUUABAOJUVAClUBYA, CAatrmatt (u-o,Oicio). 

Dr. W. MoRn. 

Mr.T.F.M.mJ. 

Mr. D. :Mn.lo. 

Mr. R. G. ALLu. 
Mr. D. R. SBTBI. 
Mr. WYlOflI Sun (Impwial AgricuUuri.9I. P_). 

Mr. C. P. G. WADB (BurmaA-BMll Oil Co.). 

Rai Sahib Malik.CJU.au DAB, Burda", (u-o,Oicio). 

The Committee will meet at 3 Uf. at Rock HoW18 (office of the Imperial Council of 
AgriCultural Research). on Monday. the 18th July 1932. . 

2. FruitB Committu.-In IIOClOI'danoe with the principle already aooepted the fruit 
achemes received from the United Provinces, Bihar and 0ri8aa, and Assam will firet b. 
examined by the undermentioned Committee :-

Diwan Bahadur Sir T. VUAYABAOJUVAClUBYA, ~tt (ez-officio). 

Dr. W.MoRn. 

Director of Agricultur.­
Madras. 
Bombay. 
Bengal. 
United Provinces. 
Central Provinces. 
Assam. 

Rai Sahib Malik CJU.au DAB, Becrda.rg (u-o,Oicio). 

This Committee will meet at Rock H01l88 at 3 Poll. on Tueeday, the 19th July 1932. 

3, Comm~ to ezamiM P~ Report..-A. it ~ ~ deeirable that all pro· 
gress reporte on the schemes sanctioned by the Imperial Council of Agricultural ~h 
&bould as far as possible be first examined in detail by. Technical Committee the Chairman 
of the Board has appointed the undermentioned Committee to examine :-

(i) the Dacca University Scheme. 

(ii) Dr. Bhatnagar'. Scheme. 

(iii) Prof. Mahalanobia' Scheme. 

(itl) Dr. Puri'. investigations :-

DiwanBahadur Sir T. VUATA&A.GJUV.mu.BT .... ~ (-Jido). 
DB. W. MoRn. 
Mr. T. F. MAm. 
Dr. G ••• HBcroa. 
Mr. D.:Mn.lo. 



Mr. D. R. Snm. 
Mr. A. G. BmT. 
Mr. P. H. CAlU'BNTBB. 

Dr. F. J. SHAW. 

Prof. J. C. GHOSH. 

Rai Sahib Malik CHABAN DAB, Secretary (u·oJlido). 

This Committee will meet at Rook House, at 3 P.M. on Thursday the 21st July 1932. 

4. As regards the Committees mentioned in items (ivH VI), it is proposed to hold an 
informal meeting of the Veterinary members of the Board at 3 P.III. on Monday, the 18th 
July in Col. Olver's room in Rock House, Simla. The three Committees in question will 
oonsist of all the veterinary members attending the meeting of the Board and will meet to 
disouss item (ill} on Tuesday the 19th, item (v) on Wednesday the 20th and item (vi) 
on Thursday tho 21st July 1932 at 3 P.III. in Rock House. 

CHARAN DAB. 

Tile rIA July 1932. 
Seorelary. 

M123ICAR r 
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APPENDIX m. 
SUlIJBC'r No.3. 

APPLICATION FROM DR. SAM HIGGINBOTTOM, PRINCIPAL. AGRIct'LreRAL 
INSTITUTE, ALLAHABAD, FOR A GRANT OF M. 8.6no SPREAD OVER 
A PERIOD OF 2 YEARS FOR RESEARCH ON THE" COMPOSITION OF MILK". 

Attention is invited to the attached application from the Principal, }.griculturaJ Insti. 
tute, Allahabad, for a grant of Ra. 8,600 spnad over a period 01 two yeai'll. The applica­
tion which haa been recommended by the Provinciallteeearch CA)mmittee and IUpported 
hy the United Provnices Government is 8ubmitted for ~e epll8ideratiOQ of the Adrieor'7 
Board. 

2. It hae been suggf'8ted to the Allahabad Agrioultural Inlltitute (Enc\OIIUre) that 
the breeding policy now adopted at the lnetitute should be simplified 10 as to eMUre the 
maintenance on the farm of a IlUffioient number 01 eo .. of pure Indian milch breed, kI be' 
tested and that the cr088·breeding should be confined to one European breed for the Ame 
reason. The reply from the Institute will be circula.ted to the memhel'll of the Adviaor'7 
Board as soon as it is received. 

SIMLA, 

The Cth July 1932. 

CHARA..~ DAS, 
8ecrd4,." 

Copy OJ' LBTTER FROM THlI SECRBTARY TO GoVBRlfMElfT, UNITED I'BOVIlH.·E9, AORK·tTl.­
TURE DEPARTMENT, TO THE SBCRBTARY, IMPBRIAL CoUNCIL OJ' AORlCULTURAL RB. 
"EARCH, SiMLA, No. 322·A./XII·A.183, DATBD THB IOTII JUNB 11132. 

I am directed to forward herewith the application of the Principal, Allahabad Agri. 
cultural Institute, Naini (Allahabad) for a grant of Ra. 8,600 lipread over a period of two 
years for research on composition of milk. 

2. The scheme was coneidered by the Provincial Agricultural Research Committee at 
itl! meeting held on May 3, 1932, and has been revised according to it. recommendationl. 
The Governor acting with his Ministers accordingly IUpporti the application for the grant. 
of Rs. 8,600 (aggregate). 

3. One hundred spare copiee of the scheme are being IIent. IIeparately. 

AN APPLICATION FROM DR. SAIl HIGGINBOTTOM, PaINCIPAL, AGRICULT1J1lAL IlI8TITUTl1, 
AU.AHABA», POll " GBAJn" FROM THlI IMPImlAL Corl'fClL OJ' AGRICULTURAL RUB.sCIl. 
Ol!' Rs. 8,600·0.0 RPBKAD OVO " PERIOD 01' 2 YUBS J'OB BUBARCH Olf THB .. COMPO­
ilITION OJ' ?tIn.K." 

Introduaiorl. 

In order to get competent outside opinion on the proposed application, the scheme 
was lubmitted for criticism and IUggEfltiOlll, to the following aothoritiee:-

(I) Director, Imperial Inetitute of Agricultural Reeearch, Pu.ea.. 
(2) Imperial Dairy Expert, Bangalore. 

(3) Director of Agriculture, Benga.L 

(4) Director of Agriculture, Punjab. 

(5) Principal. Agricultural College, Coimbatore. 

(6) Deputy Director, In-Cbarge of Agriculture, Chepauk. 

Copies of their replies are appended herewith for your infonnatioa. 
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In view of the eriticism and RUg!!('stions rceei,ed it hIlS been de<'med worthwhile to 
modify and amend the original propo8ed scheme so sa to make it wore comprehensive and of 
greater value. 

In support of the proposed scheme the Director, Imperial Institute of Agricultural 
Research, saya :-" Acourate information regarding the composition of milk of Indian 
breeds of oattle is really needed sa it is at present meagre". The note of thE' Officiating 
Imperial Agricultural Chemist submitted by the Direct~r also calls attention to the com­
plexitil'8 of the situation and states that further work would be welcome. The suggestioIUI 
of the Director have been incorporated in the proposed scheme. 

The Imperial Dairy Expert writes:-" I entirely agree with you that any authorita· 
tive information regarding the compo.'lition of milk of the Indian breeds of cattle is very 
meagre and I am of the opinion that a scheme on the lines outlined by you will yield very 
important and useful information". 

The Live·stock Expert to the Government of BengRl, through the Director of Agricul­
ture, sava, .. Mr. Worth has been doing ~lltter·fat and solids not-fat but has not done work of 
the nat"ure proposed". In a conversa.tion. the Live·stock Expert voiced his support of the 
proposed research scheme. 

The Director of Agriculture in reply to our enquiry advised us that money is scarce and 
that he did not think that the scheme would be approved in its original form. 

The Principal; Agricultural Collegt', Coimbatore, says, regarding the scheme, " A de. 
tailed study of the composition of Milk of Indian breeds of cows and buffaloes is of ,el'Y 
great importance with a view to educate the breeder and the consumer of milk, if not also the 
gowala. He further says that the attempt in making reeearches is laudable and the scheme, 
which is the first instalment, deserves some support. 

The Deputy Director of Agriculture. In.charge, Chepauk, points out that a certain 
amount of data hIlS been obtained, though more are welcome. He also points out that the 
estimated costof the origina1scheme is high. The scheme has been revised in this respect 
and should now meet with general approval. 

• "Many analysis of milk from various countries are reported in the literature of the 
composition of milk. In a large number of cases only milk·fat and solids not· fat have heen 
deternlined and rE'ported but numerous complete analysis are given. 

Unfortunately a study of these data frequently fails to disclose the nature of samples 
analyzed whether from single milkings of individual cows. Composite samples from 
IlE'Vl'ral milkings of individual oows, or from the mixed milk from a herd or from several 
herds of cows. In many c8ge8,alllO no attempt is made to differentiate between samples 
from the milk of the different breed" of dairy oows~' Also, it is often impossible to deter· 
mine whether the samples analyzed were representative and were of known purity." 

The /latttre 0/ the "-seard. project. 

It is proposed to secure data regarding the composition of milk from the following 
pure broads of Indian cows and bUlialoes. Scindi. Harriana, Kankrej, and Murrah. Suffi· 
oient animals are available in each group to make the study comprehensive, inasmuch as 
the Allahabad AJ!:ricuitural Institute herd comprises the following numbers of pure· bred 
animaIs: Scindi (25). Harriana (10). Murrah (13). 

It is further proposed that t.he ecope of the inl"estigation shall supply data n-garding 
the composition of milk of these breeds from the following points of view :-

1. The collection and classi6cation of accumulated data regMd1ng the composition of 
milk from existing laboratories such as the Public Health Department, the Chemist to Gov­
ernment;, laboratories of Municipalities, Agricultural Colleges, Military Dairies, etc. 

2. The composition of herd milk oftJie Sciridi. Harriana, Kankrej and Murrali. breeds of 
milch animals. 

·0. R. OvermlUi, Bulletin No. 325. UniVersity of IIlinoja; Al¢oultural Experiment 
S~tion. u. S. A. 
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3. The composition of milk of Bingle animala of the ScinJi, Harriana. KaDkreJ .Dd 
Murrah breeds of milch animalll, for complete lactation periods. 

(a) Milch animala on one time milking • day. 
(b) .. .. two .... .. 
(e) .. .. three.... .. 
(d) .. .. four.... .. 
(e) .. .. composite test once daily. 

4. The composition of milk within the breed aa .ffected by age, interval between milk. 
ings, environments, period of oestrus, stage of lactation, IIe&aon of the year, humidity, water 
consumption. concentrates and fodders, etc. To be done in conjUJlction with the whole 
project. 

5. The composition of milk from each qu&rterof the udder of lot leaat. ten milch ani. 
mala. 

6. The composition of fore milk, middle milk, and strippings, for complete lactations 
of the Scinlli, Harrian&, Kankrej and Murrah breeds of milch animala, of • tctal of at leaA 
ten animals. 

7. The statistical analysis of data. 

The metAod oj coruiuCti1l{l1M f'UearcA. 

In order to summarize the method of conducting the research. the propoeecl investiga-
tion may be said to fall into three main parts:-

(1) the survey of existing data, 

(2) the scope and method of the proposed research. 
(3) the statistical analysis of data and conclusions. 

It is proposed to collect all available data from the literature already publisbed and 
IovDable regarding the composition of milk of Indian breeds of milch animala by a tborough 
library study. It is further proposed to collect allava.ilable accumulated, but UJlpublisbed 
data from all existing organizations including Public Health laboraton., the Department of 
the Chemist to Governments, Agricultural Colleges in India, Military Dain., etc. It la 
also proposed to encourage existing organizations to investigate the lubject independentl.1 
10 that recent and more up-to.date data may become ava.ilable for publication. Thla 
_tion of the investigation may be eaIled .. The aurvey of existing data ". 

The tests to determine the oomposition of the herd milk will involve 8 oompoaite sampl. 
daily. The tests of the milk of lingle animaIa will involve (approximately) 58 composite 
eamples daily. The testing of the milk from each quarter of the udder will involve.t 1_, 
40 samples da.ily.. The testa on the composition of the for.middle and Itripping will in· 
volve at least 30 oomposite samples daily. 

The testing of the milk on one to four time milk in a day, with. minimum of three 
milch animals in each group, will involve 30 samples a day • 

.. What the Agricultural Institute, Allahabad. U. P. will contribute towarda thla 
ICheme:-

(1) All samplea of milk to be analyaed. Estimated minimum coat Ra. 1.000 annual. 
ly. 

(2) Alllabora.tory equipment required for the aua1ysis ... outlined. 

(3) Two Ph. D. part time workers on parte of the n.aroh ICheme ... out1ined. 

(4) AD our present facilities for giYing effect &0 thla ICheme". 

fie IJIdAorlI oj IJtIGlg.v. 

In order ~ aecure adequate samples of milk to aDow for aD determiDaticma, with 
checks, OD half-pound aamplea of milk in ground Slaea stoppered bottlea will be n_ 
eary. 



, The officia.l methods of chemical a.nalysia will be used. The following determinatioDi 
will be made as far as pra.cticable :-

{a) fat, 

(b) solids not·fat, 

(c) protein, 

(d) la.ctose, 

(e) ash, 

(J) specific gravity, 

(g) freezing point (very important). 

E8timated recu"ing expenditure. 

1st Year. 2nd Year. 
Its. 4. 1'. Its. 4. P. 

(1) Tabulatorat Rs. 60 per mensem.. 720 0 0 840 0 0 
Chemicals (a.cids, etc.) bottles, labels, ra- 1,000 0 0 1,000 0 0 

cord books, etc. 
(2) Laboratory Research Assistants at Its. 100 2,400 0 0 2,400 0 0 

permensem. 

Total 4,120 0 0 4,480 0 0 

Total recurring expenditure estimated for the 2 years period Its. 8,600. 

Respectfully submitted, 

W. J. HANSEN, B.S.A., M.Sc., 
Prof., Dairying and Animal HU8bandry, 

for Principal. 

No. 1623 01' 1932. 

IMPERIAL DEPARTMENT OF AGRICULTURE IN INDIA. 

From 

To 

W. McRu:, ESQ., M.A., D.Se., 
Director, Imperial Inatitute 01 Agricultural Be.earc1&, 

Allahabad. 

Tm: PROFESSOR OIl'DAIRYlNG AND ANIMA.L HUSBANDRY, 

Allahabad AgriculturalI1I8titute, Allahabad. 

Dated PU8a. tile 12th Marc1&, 1932. 

SU'BJBCT.-Propoaed application to the Imperial Counci' 01 Agricultural Reaearch for II 

gran' 10 oonduct reaearM on the oompOBi'ion of milk of Indian breed8 of cattle. 

With referenoe to your letter No. 2470, dated the 25th November 1931. regarding the 
BUbject mentioned above, I have the honour to enclose a note by the Imperial Agricultural 
Chemist embodying his views on the proposed scheme. 

2. Acourate information regarding the oomposition of milk of Indian breeda of oa~t1e 
is really needed as it it at present meagre. 



l would like to sugg_ for oOl18ideratioll that if the work in the proposed eclif'me is 
~onfined to cattle of pure Indian bnoeda, more useful and importan' information would 
accrue than in the cue of a more extenaive echeme embracing crou·breda. 

I bave the honour to Le, 

Sm, 

Your mc.st obedient servant, 

(Sd.) W. McRAE, 
])irt.dor. 

Fairly full notes on some work done on the milk of Indian oows and buffaloee are 
appended herewith. It is therefore here nf'Ce88&ry only to refer to the I&lif'.nt pointe 
observed during the courses of tbOlMl inVf'.stigations. 

Leather (1901) has pointed out that the Indian samples of cow's milk 1m' limilar to the 
European samples in certain eBBentiam but that there are certain dilI8imilarities too. H. 
has also studied the composition of the buffaloes milk. 

Meggitt and Mann's work (I911.1912) hal brought Out the important fact that there 
eDsts 8 great variation in the milk· of animals botb oow. and butJaloea, of one bref'd. This 
dominance of tbe indiYiduaIitv of the animal is noticeable in the herds of nell the recOlli' 
nised milking breeds and ia to be attributed to there having been DO .. lection for many 
generations. 

, I..eather and Dobbs (1914) have estimated the errore of experiment in recording the 
yield and quality of milk, and drew ROme intereBt~ conclu8ionl on the amount and rich~ 
of the milk Rooretions from the different parts of the ndder. 

Annett and Sen (1919) have drawn attention to certain indications that weatber 
conditions influence the composition of tho butter·fat. 

Plymen and Aiyer (1921) have found that determinatioll.l of the ulual physical and 
chemical ooDBt&nta cannot differentiate between the butter·fat produced by COWl or buffa.­
lOeB. A useful record of previous work done on the sut,ject will be found at page 187 of their 
first memoir. 

, In t,he AnilUal Reports of our Institute (from 1922·23 onwards) there will be found 
recorda of analysis of Pusa milk Ramplt"ll which hal been carried out for along lleriee of yesn. 
This work has demonstrated that each cow tends to keep up an individual character iD 
giving milk simiJa.lo fat content in her different lactations. 

I would now beg to make II few remark. on certain observations in the draft of the 
proposed application from the Allahabad Agricultural Institute for II grant from the Impe­
rial Council of Agricultural Research. While agreeing with them on the nec_ity for fur­
ther work on this important subject, I may be permittNl t.o point out that tht're do exist 
some useful records of work" as- to the oomposition of the milk of Indian cow. aDd bull .. 
loes and the normal variations due to age, period of lactation, etc." a knowledge of wbich 
.. is prerequisite in order to determine tbe purity or edent of adulteration, and to formulate 
standards for milk ordinance regulations". Taking .. an example the relationship be­
tween the progrel!8 of lactation and the composition of the milk, the weD known fact that the 
fat content shows a gradual rise with the period of lactation, hal been confirmed by the 
worke of Meggit and ManA at PooD&, of Annett and ~n at Cawnpore and of thia labor .. 
tory duri.ng a continuoUll period of the last many YearR. Again. on the question of formu­
lation of standards for milk ordinance regulations, it ebould be remembered that in many of 
the Municipal, Publio Health and other Laboratories in India there exiate II moet important 
collection of dat.., BOme of which is yet unpublished. It ia the exiatence of these ~da 
which eMble the local authorities to judge of the ql1ality of the aamples submitted for exa­
mination. I am personally aware that this ia the C8lle with the laboratory of the C ... lentt. 
Municipal Corporation, which has selected certain figures of analytical data aI allowable 
limits fot genuine sampleS, and that based on these, the Govffllment of Bengal have fiIfId 
u'pOIi legal standards of amalysill'--(viJe Notiftcaiion Nos. 735·138 P. B., dated the 20th­
March, 1928) • 
. ;' : WhaJt.l DA 'lfrittenJ abOvs181JieaD1t t<j dnwW' att~tion t6 i.Il eump1e of the compleD­

iies of U1e situation. As bas been already stated abovfil, I al&' of O,iaiOll &11M further work. 
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lD tbis subject would be welcome, Rnd the idea of oo-operation between the ScientiJia 
[)epartment of University of Allahahad and Dairy Department of the Allahabad Agricultu, 
'al Institute seeIDll to be worthy of support. 

As they have asked for suggestions on the proposal I heg to note the following points:-

FROM 

To 

(1) The composition of local samplE's of milk and butter differs and it has therefore 
occurred t,hat different countries have fixed different limits of standards, India 
is a vast country and the milch cattle a.~ well as the environments in which 
they are placed are widely different in the rlifferent localities. The ideal pro­
cedure would therefore be to experiment with !!Uch animals as may be taken 
to represent the milch eattle prevailing in the locality rather than with any 
animals which arc included in the study simply because they are handy. 

(2) It is incumbent to collect all local data. P'or this purpose likely laboratories 
mch as those of the Public Health Department of the Chemical Examiner to 
the Government, of Municipalities, etc., may be consulted. 

(3) It is important to include both single animals and herds in the investigation. The 
question of single animals is of significance because of two considprations. 
In the first place this would enable one to find out individual variations and 
Mpggitt and Mann's wOl'k as well as the Pusa investigations have proved how 
this aspect is of special signific,ance in the case of Indian cattle. Secondly it 
would be remembered that here a large portion of the milk and butter con­
sumed reprcsents products obtained hom single animals. 

(4) It is advi~ble to include cows and buffaloes in the study as c4iry products from 
both these animals are used. Moreover, although Plymen and Aiyer's experi­
ence were to the contrary, the composition of both the butter and the milk 
has been generally found to be different in these CaJ!es, and the Government 
of Bengal had to fix different legal standards. 

(5) Very often judgment about the adulteration or otherwise of a milk sample if 
guided by a consideration of its fat content. Fat iii easily and quickly deter­
mined. Moreover fat is about the most vahlable of all the constituents of 
milk. Unfortunately the amount of fat varies widely even in genuine samples. 
Moreover arguments bave been at times advanced on behalf of dealers 
supplying milk of presumable poor quality that the cow has foreign blood in 
her and that a lower standards should thercfore apply to her. In this connec­
tion the determination of lactose is of importance. The proposal of the 
Allahabad Agricultural Institute, to include 'other iteIDll b~ides the fat, 
seems to desirable. 

(6) The study should cover a nqmber of l.actations and the suggested period of five 
years seems to be good. 

(Sd.f J. SEN, 
OJ!i.ciating I mperioJ ,Agricultural Ohenlj8t. 

No. 138/2838 of 1931. 

IMPERIAL DEPARTMENT OF AGRICULTURE IN INDIA. 

ZEL R. KOTHA V ALA, ESQR., B. Ag., B. Sc., N. D. D., 
Ollg. Imperial Dairy Expert, Bangalore. 

W. J. HANSEN, ESQR., B. S. A., M. .Sc., 
Prof., ])airying a7lll Animal Huaba7lllry, 

AvnculturalIlI8titute A. P. Miarion, Allallabad. 

Alted Bangalure, the ·1$th December 193.1_ 
DBA.Sm, 

I regret the delay in replying to your letter of the 25th ultimo, which W$a ~cOlDpaniecl. 
by your soheme. 
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I entirely agree with you that any authoritative information reganIinR the composi. 
tion of milk of the Indian breeds of cattle ia very meagre and I am of opinion that a 80heme 011 
the lines outlined by you will yield very important and useful information. 

This aection receind several inquiriea on the luhject in the put and as them 11"&11 df.fi· 
nite information required about the milk of COWl and buffaloel by the Secretary of the Shri. 
Govardhan Sanstha, Gorakshan of Poona, in last Soptember, thil section _ prompted 
to take up the work, and a oomprehell8ive Bcheme on the lineI indicated in your paper _ 
drawn up, but it had to be deferred due to the exiating financial.tringenoy. For the same 
reason I am afraid it will not be poIIIible for you to get any financial help from the Imperial 
Council of Agrioultural Reaearch, at present. I ahall, however, be very pleaaed &0 
oo-operate with you in the matter in whatever way I can. 

To 

Yours faithfully, 

(SeL) ZEL R. KOTHAVALA. 
Ol!g. Imperial DAi,., Ezpm. 

No.20669.A. 

GOVERNMENTOFBENG~ 

OnICB OJ' TUB DxucrOB OJ' AORIOULTVBB, B •• oAL. 

THB DmBCTOB OJ' AOlUCULTtmB, B.lIfOAL. 

W. J. HA.NSJI:N, EsQa., B. S. A., M. So •• 
Pro/.. Dairying IJM .tnimal HruixI.""z",. 

-.tUa1aaba4 .tgrictdtwal I utitvle. .tllaAaba4. 

With reference to your letter No. 2668 of the 25th ultimo, encl08ing a draft of a pr0-
posed application fOl' a grant from the Imperial Council of Agricultural Research, I hay. 
the honour to forward herewith the remarks made thereon by the Liye·Stook Expert 
Bengal, for your information and De0888&ry action. • 

Daled 22114 Dectmbtfl'. 

I have the honour to be, 

SIB, 

Your man obedient ""ant, 

(8d.) 
for Diltdor oJ .tgricultu,.e. lkngal. 

Be"",r" made by 1M U,.8toci Ezperl, Bengal, 01& 1M applictJliora lur " gra'" 1,.-. 0.. 
Imperial CouMil o/.tgricultural ~. 

Mr. Warth has been doing Butter.pit and IOlids not-fat but hM not daDe "'OI'k of til. 
llature propoee~ I willliiscUBI this with Mr. Hansell and Dr. Higginbottom at Allahabad 
and re.{101't Iatel. . 



D.·O. No. 22i65. 
DEPARTMENT OF AGRICULT'ORE, Pt'Nj-~. 

LaIaorei 8tA Deamher 1931, 

DIARSJ" 

Regardlng your letter No. 2447, dated 25th November, 1931, . i Wish to My that 
moriey is very Scarce with the Imperial Council of Agricultural Reseal'lih at the moment and 
that I do not think that that body would be likel, to approve of this scheme in its p~ 
form. 

W. J. HANSEN, ESQR., B. S. A., M. So., 

Y 011111 sincerel,.;, 

(S<t.)' D: MttUR:. 

PBOFBSSOB OP DAIRYING .urn ANDlA.L HUSBANDRY, 

Allallabad AgrictdturtJI IMtiIvk; A 1IteriCiJn Pruliyteri4t& X.aHi01f; 
AUaAa&td. 

Note of the Prinoipal, Agricultural College, ri>imbatore~ oil the appIiilatibn' for' ,t, gf~nli 
from the Imperial Council of Agricultural Research projeot on the composition ofrtuui. 

A detailed studY-of the oompOsition of miJ.'k of Indian breeds of'cows aiufbu1falOeB is of 
wry great importance With a view to educate the Breeder and consumer of milk, if not 
also the Go_I. 

2. The qUflstion however of investigating this problem with the view, as is suggested 
in the draft, to determine the purity of extent of adulteration and to formulate standards 
for milk ordinance regulation is like putting the cart before the horse. 

3. The pre· requisite to such a study is the volution and maintenanoe of pure milk 
breeds, chflmical analysis being taken up at the same time as breeding starts and extet\.d6d 
through a whole pIIriod of, say, ten'to'15' ~ars by- Which time'a breed may fairly become 
established. This should for a long time to come, be solfllv with a- view to effect improve. 
monts in breeding and to help it, rathor than dhvising and'tiring standards for the benefit 
of the consumer or the inquisitorial subordinate. 

4. The results of chemical analysis undertaken whon' pure hroods and tYPes have not 
been evolved, arc likely to' be' diVeI'g(,'nt"oonflicting', at' best inconclusive. 

&.' Wo~ of this-natlure'c&II'therefo/"Ei bl, t8.ken up only in institutions where breeding of 
animals forl1lll'a regular feature of t.he programme and where facilities exist for conducting 
analysis, the requisite chemical staff and laboratory equipment. 

6. These conditions are to a very large extent satisfied in Agricnltural Colleges in IIl.di. 
whether affi.Iiated to UniwI'sities'or not, as Animal Husbandry and' cOnSequent1yD&irying 
fomts·.part of and an integral part ofthe'course of training forstudentin such Institu. 
tions., 

1. POssiblY'more t.han onfl typi<'al brct'd can btofound'ntairttained il1'thtlB4! instii'utioiitl 
IIhd'subh'breeds an,'litostIy representative of the breeds 'in the province. , 

8. In these Institutions cows and buffaloes are maintained' under' normaJ' o~dition, 
of health and care. Their hist.ory is kno~ and records, o.f their perform~ncear,e k~p~,with 
., fIili"amountof aocnraoyand can Ile reh6d upon, espeCIally when tackling the qtteatibn of 
variations due to age, lactations, diffurences in feed. 

D. Further analysis" of ...... , 

(a) samples from single milkings, or 

(b) oomposite samples from sflveral mill-jngs of individilat'cows WIli lieih "omplete . 
without the mixed milk'fror!i pll.nlor typical breed orhard'being a1soanalys­
ed at about the same time and to that extent render conclusions drawo 
lese acceptable or definite. 

M123ICAR. 
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10. Pr.ent holden of University d~ in Agriculture in India are trained for luoh: 
&DAIyaiI &Il investigation &Ild with lOme Pl'IICtice mould be eomJll'teo~ by th~m_ves to 
aooduct enquiriee into thie &Ild allied subjecta of eompositiOil of milk. far more ut.iafactory 
the acieoce men who have no agricultural training and on that ICOOUDt need the UBiat&oce 
of Agricultural men. At the Coimbatore Agricultural ColJ~ge analyaia which students 
make of milk it directed towarda -wning fat, eolida-not.-fat. protein, Iacto.e, eahapeciflc 
aranty moisture. 

II. b th_ cireumat&ocee it it considenod advisable, if not &lao economkal. that .... 
~h into thitlUbject it carried on in luch Agricultural ColJt1[tl8 .. are provided with. 
trained ,tall and equipment in the shape of cattlebreeda and wh""",,,er th_ t ... o OOIldi· 
tions do not exist. the cq-operation of Science Departments of UniversitJee and 01 the 
Local Agricultural Departmenta may be weured. 

12. There it one point in the scheme which may need alteration .. experience it pined 
but which d~ not &lJect the merits of the acheme .. propounded. Thia ia the IUggeat.ioa 
that studies be made of individual COWl for a complete lactation period. 

13. AdoptiOil of 8uggl'l8tion that analysis of milk of individual cow. and for a complete 
lactation period to three for a 00 .... l1li within five yean, the pN'iod fixed for the grant. under 
ordinary conditions obtaining in bdiA, the average number of ca1vinga would be three &Ild 
'Ver1 rarely four. 

14. b any event the attempt made by Prof.-or Dhar and Dr. Sam Hijq.-inbottom ill 
making fN8&FChes it laudable, and their acheme lI'hich it the firwt ioatalllllDt ~_ 
lOme .upport. 

To 

15. The pnt proposed in the ach~me however it in my opinion rather high. 

(Sd.) 

AGRICULTL'RAL DEP ARnIEl\"T. 

K. R. RY. RAO BAHADUR D. ANAl\1)A RAO. GARU. B. Be •• 
Beodqvarl68 Dtptllr Dinclol' 0/ .AgrictJlUI'f.i"~. CA,ptld. 

W. J. HA...~SE.~ EsQ •• B. S. A .• M. Be .• 
Pro/. Daityi.., -' .A"imal Bru6otuIrr • 

.AlIGAaW.A~ 1~.AlWaW. 

No. 1960031. dak4 4IA In.., 1931. 

YotU' letter reference No. 2467. dated the 2Sth November 1931. 

M_ t-ther &Ild Dobba investigated the yi .. ld &Ild comroaitioa of Kont,omery hd 
at Pusa and the erron that occur in carrying out millt tftIta. The yield and compoaitioa of 
the milk of the t ... o breeda .. Gir .. and .. Sind" in the Bombay Presidency 11'_ carried 
ou' by Messrs. Meggita &Ild Mann. A large number of anaIyaia of millt from individual 
OngoIe &Ild Kangayam co ... were carried out in thia Presidency .. &lao the buffaloe m.iIIt. 
These inveetigationa especially th~ of Meggit and ManD cover the following pointa l-

I. How the yil'ld &Ild compoaition of milk from a herd and from individual 00 .... are 
related to one &Iloiher. 

2. How the yield &Ild eompoeitioa of millt arelnflueoced b)"­
(0) Seaeoo. 
(b) Weather oondition&. 
(c:) Th: period ol1actation rNoched by &Il animaL 



(d) The food which an animal WB8 receiving. 

(e) The age of the animal wherever poeaible. 

3. A oertain amount of data h&8 been obtained, though many more are welcome. 
But in my opinion this need not be obtained at such a high cost as Rs. 25,000 &8 proposed 
in the scheme. 

ENCLOSURE. 

I have the honour to be, 

8m, 

Your most obedient servant, 

(Sd.) 
for Head Quarle1'/J Deputy 

Director 0/ Agriculture. 

CoPY 011" L'BTTBB lI"ROM TEll SBCRETARY, IMPERIAL CoUNCIL OJ!' AGBICUL'l'UBAL RESBARClb 
TO DB. SAlI HIGGINBOTTOM, PBrNCIPAL, AGRICULTURAL INsTITUTB, AU,ARAB.4-D, 

No. 256fVET., DATED TEll 6TB JULY 1932. 

1 am directed to say that your application for a grant of RH. 8,600 spread over two 
years for research on the composition of milk has been received through the Government 
of the United Provinces and will be placed before the Advisory Board of the Council for 
consideration at its next meeting to be held from the 18th to 22nd July 1932. It how­
ever appears that the breeding programme now being carried on at the Allahabad Agricul. 
turallnstitute is a complicated one and it is suggested that it should be simplified, so that 
sufficient numbers of cows, of the pure Indian milch breeds to be tested, would always 
be maintained in the herd. For the same reason the crOBS-breeding should be con· 
fined to one European breed. It is anticipated that unless the breeding system is simplified 
the results obtained from such research as is proposed in the scheme would be too UJll'&o 

liable to form a sound basis for arriving at definite conclusions; &8 the cattle now bred in the 
Institute are of a great variety. I am therefore, to request you kindly to furnish this 
Department with information on the following points :-

(1) Whether the breeding policy of the Institute can be simplified; 
(2) What numbers and exactly what breeds of cows it is proposed to use for this 

investigation and if the SBme number of animals of each breed will be available 
throughout the experimental period. 

As the information on the above points is required for circulation to the members 
of the Advisory Board, I am to request that your reply may kindly be sent as soon &8 p0s­
sible, so &8 to reach this Department noIlater than the 18th July 1932 when the Board 
meets. 

SUBJECT No.3. 

APPLICATION FROM DB. SAM HIGGINBOTTOM, PRINCIPAL, AGRICULTURAL 
INSTITUTE, ALLAHABAD, FOR A GR.M.o"T OF Rs. 8,600 SPREAD OVER A 
PERIOD OF 2 YEARS FOR RESEARCH ON THE COMPOSITIO~ OF MILK. 

In oontinuation of the note already circula.ted on the subjeot mentioned above, the 
attached letters of 9th and'11th July 1932 from the Principal, Allahabad Agrioultural 
Institute, are criculated to the members of the Advisory Board. 

CHAR.AX DAS, 
Secref4ry .. 

The 15tJa July, 193Z. 



Con O. A D.·O. ~ noll PaJIfCI"~~IWIA." AQ,lUctILTVUL lQTl'WU, .ALU •• 
AUD, TO RAJ &BU MALIK CIlABAIf DA8, S&CBJ:TABY, IMPBRJAl. COUJlCIL o,r,~Q~OVLo 
TUBAl. RES&ABCH, SDlLA, S. W., No. 3308, DUO):D TIm 9'fB JUl.!' 1931. 

}lA!fel'8l,lQe your eet8emed favoU&" of the flth, No. '256fVet. 

1.'here is no need to fear that the complexity of the cattle breeding progTamDle r4 ~ 
A. A. L will interfere with the proper fulfilment of the ICheme to COIII8 befOl'll tbe Advi80ry 
Board on ,Uie l8t.h. ' , 

We have on hand 25 Scindi (Purebred) COWl!, 8 Harriana, 10 Kanlaej and 13 Murrah 
Bullaloes, for the purPose of the proposed re_roh on the .. Composition of milk n. W. arw 
further IQIoking a' purchaae of 18 additional Scindi COWl! in the very near futurw. No 
flrOBabretl COW8 0/ any ducriplicm wiU come under tile purlw 0/ tAw ruearcA. '1'b8 above 
herds represent our .. foundation stock n in connection with which ""' have a definite 
.. breeding u,P" Pljlli,cy, 9.t¥: (ol\I1dation herds wiII be fully maintained up to .trength and 
greatly strengthened Dythe large number of Soindi, Harri&na and Kankrej heifen IIOW 
il'owing up he",. ,,' 

We are in receipt of Colonel Olver'_ esteemed favour reviewing tbe statement of our 
Cattle Breeding OperalillM, which we pl60ed before him. AI you have done, be .tl'8lMd 
$heilJ!,Po.rtance Qf a,8iQ:lpl~6.d.c"tt¥! bl'$l~ 119~DJ4l. T\uI "JD4I. ~v41J Ol¥' bolt 9O~ 
~e}:atiQn and ~"lI~~t.a ~W ~te t.o 11" able ,t.p luhqrit .uoh.nge, .. -11'0 lD.f.1 PfOIPOIe 
~ 'make. ' However, let me lImphasize the f~, ~ha.t ,~ur !r.oubrecdin9 JI9)ic, ,~ D9t in 
itself det~t from the value of the reseal'C)h Or interfere withit"yn ~.IJe C(O,II1,poroit~o,:, oJ. JDilk 
of the lndu~n Breeds here, ~hat we propose ~ !p&k.. ' 

~n !l9npllll'iop, II:~~ in dire,ct ~PlJ. ~ yoW t~(I ~nte,I ." plieHllli \9", ~~ 
/(1) That the II_ding policy of the Institute can be .implified in the, near futtft,' 

but that the question is quite a separate one and n~ \' reaR, \' related ~ ahe 
project tJoiu:Ier consideration.' ' , 

1~), We definitely propose to use the folIowjng bJeedt~n.d~u.ml)f~ f?l ~9~ fo! 
ow: investjgation (In 'the c~mJlOllitio,'.l of miJ~~ 

~UJ(;I,i, B~" •• ~O 
~l¥Jl~~ • 
'~Q,krej •• 40 
Murrah Buffaloes 13 

In addition to thellllanimals on hand we propose to add 16 to the,Soindi~p~ The .. 
ac,ldi~nal16 cowe are ~ be, purchased in the near {uturw. ' , , " 

We also can definitely say that at Iea,et ,the aame r;umiber .Qf ~ 'f.iII be available 
throughout the experilT,entaI period, as are, available now, providing we do, n()t !)ave any 
1UI8ipeoteci 100000000due to epi~mice, etc., and even in that Case 'IrQ ,,"ouId reJllage tJae ~: 
mala 80 loat from our foundation herde. ' , . . '.' . , 

We furlherwish to assurv you that the grant for which we are applying it only (or " 
part of the total cost of the scheme, and that we definitely propose carrying aD the .clwme 
after the 2-ye8r grant will have lapsed. Further that every precaution will be taken to 
ensurv that the results will be thoroughly reliable aud a sound baeis for arriving at collOlu­
_ions . 

. ~s'poo~fuUy Bubmitted. 

CoPY 011' A D..o. LlI:'r1'BB lI'BOlill PaJIfCIPAL, A, ..... AB&]) AGBlCI1LruKAL InTITUT., AI.u..B.l. 
BA,J), TO CoL. A. OLvu. C.B., C.llG .• I'..l\ClV.&, AIInI.&I. HVUA.JlAIm Euut', 
,WBlUAL CoUNCIL 011' AGBlOUL'rUBAL &~&¥t..i. 8. 11'.,. No. .332O,AU&DZII&. 
11TH JUI.Y 1932. 

With (~r refe\'8~ to No. 256/Ve& .. &he application fat. grant of Ba. 8,600 .pread .d::. ~~~ yeat'S,fOl' ~ in ,he oomposilioa of JrIilk, aIlII OW' eonverulion of eftll 



I am pleased to confirm my oral ~telll8llte ..w. !ltate 88 follows :-

1. That the Dairy and Animal Husbandry Division of the Allahabad Agricultural 
Institute, definitely com mite itiJelf to a policy of maintaining and developing 
th!l Jl<l88il>iIi~8 of QIlI' and only one indigenous breed of Indisa cattle Il$mely, 
~he Scindi breed, by all the methods and Je80urces available by ue. 

~. That we int.end scrapping at the earliest poesible date our cattle breeding (Work) 
witJ!. the Harriana, and Kankrej breeds of Indian cattle and ~4at froIIl ,date 
these breeds will not be used for crossbreeding while on thi/l farm aw;i 1Ul~ 
the time of their Qispos.L 

~, ~t trom dlIote, lVII ~ oroseb~ding with our BolsteiA aad Jemey imported, 
blills alul thaI< _ subjugate pur ~l'088breeding w9rk and eoIWeBtrate _ the 
bl:e1l~iJijJ I1P m *,,8 ~oindi 4er4hell8. 

4, That from date, we propose ueing Brown Swiss imported bulls on inferior Scin~' 
stock, from ~e to time, and d,o not propose to use anv other breecl of foreigJJ 
bulle. " ~ , 

5. That we will be engaged from July 15th 1932, upoq. "the iI!vestiga.t~ d the 
effect of Napier Gr~ oJ? the yield and composition of milk ". This 8UQje~ 
is oovered by the scope of the proposed rellearch 88 set out in paragraph 4-
qnder thll peading of U the nature of the researoh project." 

6. TlIat we are summarizing accumulated milk production data, and ma.king an 
eoonomio study 88 to the cost of P1iJk production-some of the preliminary 
graphs of which you saw for pl,lblioation. 

The foregoing changes in our cattlebreeding scheD!!I are !>sing ~ in order to more 
adequately stress to our atudente and the public the importance and the benifite of a policy 
of ,u breeding up .. the indigenous bree~ of Indian C8ttle. ' 

At present we have 23 Sclndi cows and 8 Scindi heifers on hand, 13 Scindi cows are ill 
milk. During this month we are purchasing an additional 16 Scindi cows that ll.iJl give 
tis a Ult&l of 29 Soindi 80WS in milk and 10 dry Scindi cows. This size of a herd is quite 
large lIIlOugh in order to secure significant results with a low amount of experimental 
0J:r~. 

W~ ~t th.~ t~e .ppliCl)tioo will be accepted with th~ ~ndmente. 

Beapeo.tfullyaubmitted. 



APPENDIX IV. 

SUB.J1W'l' No. 4(a). 

APPLICATION FROM THE GOVERNMENT OF MADRAS FOR A GRANT OF 
RS.l,39,510 SPREAD OVER A PERIOD OF FIVE YEARS FOR A DRY FARM. 
ING SCHEME FOR THE CEDED DISTRICTS OF THE MADRAS PRESIDENCY. 

Attention is invited to the attached letter from the Government of Madru, No. 909. 
m/32.6, dated the 25th April 1932 (Annexure) forwarding a dry farming echem. for the 
Ceded Districts of the Madru Presidency. The echeme involves a non-recurring espen. 
diture of Re. 42,750 on account of buildings and equipment and Re. 5.760 on accoun' of 
echolarship for an aaeistant who baa worked on Sorghum at the .tation for two yeare to 
.tudy luch wor'.r in America in the third year. and a recurring espenditure over five year. 
of Re. 91,000. It is anticipated that the annual receipta of the agricu1tural.tation amount 
to Re. 4,300. The net amount therefore which baa been asked for from the Imperial 
Council is Re. 1,18,010 spread over a period of five yeare. Thie amount will be further 
reduced if the Government of Madru agree to provide the Temporary quartere for .tall 
(estimated cost, RI. 9,000). 

The echeme is now for the consideration of the Adviaory Board. 

CHARAN DAB. 
TIN UtA JaM 193Z. 8-w". 

ANNEXURE. 

LKTTBJt FROM S. H. SLATER, EsQ., C.M.G •• C.I.E., I.C.S •• M.L.C., SBCBft.UlY TO THa GoV. 
ERNlIlBNT OIr MADBAS. DEVBLOPMBNT DBP.UlTll4BNT. TO THI SIICRBTAIlY, IMPBRIAL 
CoUXCIL OIr AGRICULTURAL RBSBABCH, ROCK HousB, SIML.t.. No. 909-nI/32-6, D.t.TBD 
SToNEHOUSB Hn.L, THB NILGIBI8, THE 25Tll APRIL 1932. 

With reference to Sir Vijayaraghavacharya'iletter No. 50·Agri., dated the 8th January 
1932 (not printed). I am directed to enclose 100 copies of a reviaed BOheme (enclosure) for 
dry farming in ,the Ceded districta of the Madru Presidency. The BOheme WAI placed 
before the recently constituted Provincial Research Committee on lat April 1932. The 
Committee hu decided to forward the scheme to the Imperial Council of Agricultural 
Research for financial support, em:>huizing the importan08 of ita co-ordination with the 
Manjiri scheme in the Bombay Pre!idency. 

2. I am to explain that the Assistanta for Millet! while being under the administrative 
control of the ,Deputy Director of the circle will be under the technical guidanoe of the 
Milleta Specialist. Special attention is paid in the BOheme to millet. AI that crop is mOlt 
widespread and most in need of intensive study in the Ceded districta. It is more alJect~ 
by drought than cotton. Ita failure meaDl a f6mine .. it is the food crop. Cotton comee 
nezt in importance. 

3. It will be recogniaed that a gazetted Superintendent who will be the Chief Inveati· 
gating Officer of the station is indispensable if research work of any value is to be done, 
and the present financial situation in thie Presidency makea it D8eleu to expect that Inch 
an appointment will be possilJle for some time if we are to depend on Provincial funda. 
There are at present only G gazetted Superintendenta in the Province and not nine ae 
BUl'lIlised by Sir Vijayaraghavacharya. An officer with adequate botanical quali6ca­
tioDl will be appointRd to the post and both he and the Physiological Aasistant will be 
specially trained in Plant Physiology under Dr. T. Ekambaram, M.A., L.T .• Ph.D., Pr~ 
fessor of Botany, Presidency College, Madru and Honorary Director of the University 
Botanical Laboratory, 

4. The special qnalificatioDl of the SOU Physicist, Dr. Seshadri, are DOW' epecified 
under item (2). Para. 10 of the scheme. He wu specially eelected for the pOIt by the 
Madras Services Commission. He baa already bad more than a year'. training under 
:Hr. B. Viswanath, Agricultural Chemist, Coimbatore. The Deputy Director at ~t 
iii charge of t;he circle Mr. K. GopaJakrishna Raja.1&u bad IUfficieat pnc'icaleaperieaol 
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,,1 dry fanning in TlnneveUy and Coimbatore, and recently a.cquainted himself with what 
is being dOne at Manjiri and elsewhere in the Bombay Presidency. The Director of Agri­
culture considers him very well qualified to manage the scheme. The local Govern­
Dlent will see that either the pre80nt Deputy Director or another elua.lly qualified officer 
is placed in charge of the soheme throughout the period. 

5. The Hagari scheme has the same objectives as the Manjiri scheme in Bombay 
which has been agreed to by the Advisory Board of the Imperial Council of Agricultural 
Research and awaits the sanction of the Governing Body. But as the conditions of soil 
and crop are different in the two areBs, the two schemes may properly be regarded as 
complementary to each other, and as parts of a general plan for the development of my 
farming-a line of great importanoe in many parts of India which hBs not hitherto received 
adequate a.ttention. 

ENCLOSURE. 

DRY FARMING SCHEME FOR THE CEDED DISTRICTS OF THE l\fA1)RAS PRE-
SIDENCY. . 

The Central a.nd Southern table-land of the Madras Presidency, comprising ten of the 
largest districts, receives, with exceptions, only a moderate, and in a few cases, low and 
precarious rainfall. The major portion of the Ceded districts (Cuddapah, KUl'nool, Bellary 
and Anantnpur) and portions of the adjoining state of Mysore lie ih this btter region. In 
this area the rainfall is not only low but most capricious both in amount and distribution, 
and frequently prolonged and destructive intervals occur between rains, or premature 
cessations at critical seasons, while much of the precipitation is too light to be profitably 
utilized for an irrigation scheme. The average rainfall for this tract ranges trom 20 to 30 
incht's, while in portions of Bellary and in some parts of the adjoining state of Mysore it 
is still less. (Statement of rainfnll appended.) To the hostility of the climate must be 
added considerable inferiority of the soil and the absence of reliable irrigation sources. 

2. The list of famines which have affected South India shows that this tract has 
Buffered more frequently than any other. In the century 1800-1900, at the beginning 
()f which these four districts came under British possession, there have been five 8Oarcities, 
and six famines. besides numerous bad seasons. As a consequence" the unfortunate ryot 
ha.s hardly emerged from one famine before he is submerged under another." 

3. The average ryot in this tract is poor. Agriculture is the chief occupation and 
the main source of food. Hence the periodical famines produced by the uncertain climate 
can be I!verted whenever possible, only by the intelligent application of scientific methods 
()f agriculture. For successful farming in this tract the main problem is to determine the 
best means of utilizing the scanty and uncertain rainfall. 

4. The Royal Commission on Agriculture in India, in their report, conclude on this 
problem as follows :-

.. The problems of cultivation in such tracts in which crops are entirely dependent 
upon rainfall are, in our opinion deserving of far closer attention than they 
have received from the Agricultural departments. It ha.ppens. moreover, 
that those crops tha.t have received least attention from the departments 
of Agriculture, such as the millets, are amongst the typical crops in most 
unirrigated districts. Thus the cultivator in dry areas, may, we think, 
reasonably oomplain that, neither as regards those problems of cultiva.tion 
peculiar to the condilions in which he farms, nor aa to the crops. with the 
exception of cotton and groundnut which are of special importance to him. 
haa he received & fair share of the time and attention of the Agricultural 
departments." 

6. This region is broadly divisible into black-soil and red-soil tracts. In the red-soils 
there are possibilities for wells in many places and aa such it is largely a question of econo­
mics rather than of agronomy. The black-soils are fairly large in extent and wells are 
well nigh impossible in many places. The recent boring operations in the Bellary district 
.oonfirm this fact.. Proper and careful oonservation and utilization of rain water is the 



On1y method which can help in the improveDl8l1' of the agricultural condition 01 til. 
· tract. It ia therefore considered desirable to coDClentratAI OIl .ru. problem of dry fwminll 
in the heavy black-soils of this famine ZOJl8, 

6. The average annual rainfall of this tract ill about' 20 inchee which ia toughly .,qui. 
,valent to 4,530,000 pounds of water per acre. If all this water were available for crop 
production, it should be capable of producing 9,000 pound. of tota.l dry matter'. 011 the 
rough basis that for every pound of dry matter produoed, 600 pound. of water would be 
necessary. But the average production of grain and .travt together amOIlDU to ooly 

.2,000 pounda, which means that the cropping value ia only about a fourth of what it Ihould 
lie on the theoretical consideration8. The .. me is probably the C886 with ootton. A 

'large quantity of water is lost by surface flow and evaporation. It should he ~1e flo 
increase crop yield. to an appreciable extent if the lOB! of moiature from the lOil could b. 
minimized. An 'increase tlf even one per cent. of available moiature in the lOil will bring 
about an increase of 40 pounds in the yield of dry matter. 

7. About twenty years of experimental work at the H&ga.r~ Agricultural· lt~b 
Station ha.e shown that the supply of moisture ia the limiting factor in crop produotiOll 
in the dry tract. Since 1924. the Deputy Director of Agriculture aud th. Government 
Agricultural Chemist have been trying to obtain adequate facilitiel for the .tudy of the 
factors that govern the retention and 8upply of moisture by the lOil to the orop.· But 
the requisite staff and acoommodation could not be had. Nevertbelel8~ in view of the 
urgency and importance of the problem. a aeriel of preiimina"1l erperiment. wera laid 
down at the. Hagari Agricultural Research Station in the year 1927 after.. preliminary 
testing of the land in the previous year. These experiment. have for their object. tbe 
.tudy of the effect of different cultural treatment. on' the better retention and lupply of 
moisture to the Boil a.e mea.eured by crop growth. The im portance of fundamebt61 
studies on the movemont of water in the 10il, the moisture relationship. between the 
Boil and the plant and the effect of different cultural practiOlll thereon h .. not been over­
looked. For want of facilitiel by way of men, money and &I:lcommodation this oould not 

· b& dODI!" at Hag&ri but these are being investigated on a smaller leale at Coimba~ from 
the ye&I' 1929. The experiment. at Hagar! and Coimbatore are carried' out by Mr. T. 
La.kshman Roo, B.A., D.I.c. (London), Assistant Agricultural Chemist, under the direction 
oUbe Government Agricultural Chemist. The 1'68ult 10 far obtained. though of. pre~ 
liminary nature. Bhow that-

(i), the movement. of moisture in the lOiI oocur in a very limited depth range and 
very directly with the mean daily rainfa.ll and inveraely with the evapar... 
tion from the surface of the soil ; 

(til Mac", mulching does not appear to exercise' a protootive inf1uenClf OIl the' 
evaporation of moisture from the soil ; 

(in) deep ploughing appears to economize water but if too freluently' i.tt detrimen­
tal to crop yield; 

(ill) bunding 9 inches high (12 inchea at bottom and 9 inch.,. 011 the top) is very 
effective both in the retention of moisture and orop yield. 

8. The laboratory etudiel at Coimbatiore are on • soil aboUt two and'" half feet deep 
ad ca.nnot therefore be 8trictl; the basis in interpreting' the lield' results' at the Hagan 
Experiment Statioll wh_ the soil ia·about ten feet deep at more-. W8"m11lt have precise 
infortnation OD the physical> cOnipoaitiml of the soils at Hagarl and th8" movement. of 
moisture therein, before' _ are in a position to formulate achenteeof dry fil'rming practice 
for the benefit of the ryot.. The' Government of Madrae, recognizing the- importance and 
urgency of the work,· haw strengthened the staff of the Goventment AgI'lcultural Chemilt 
by the appointmel1t ~ .. SoiI PhyBicistto hiarseetion in Novembdl930 and this officer is 
intended to carry out the work at Hagan. But he ia unable tocollUnetlce'work owing to 
the Jack of.neeeesary laboratory and technicaio faoilitiea M Hagari. EId wtUohotJie':Madru 

· Government being. unable ,to provide dsire to II!II1lN tbrougb tru. ~ 
9a LOMtiml.-ThiIi traot is atpnlIMinherved by the two uieting a¢cblturaI !'l!iIEiIU'tlh 

lltationutNanclyal (Kumool dietriot) and Hagarl (Bellarydistrict). The Nandyal' etatiod, 
Jdcat.ed. iJr- thli Naald3*1-1IAlley; ie:moref.vourably' situa1Jed fnllil-t.he point of view of rain'. 
fall The Hagari station, situated on the bank of the river Hagari with it. rr.i.nfaD of abou' 
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11lnchlS, is t suitable locality for carrying out work in this problem. A small area Gf 8$ 
lcrea can be leased out contiguous to the existing station and the proposed research O~ll 
be carried out both in the new and old areas. The proximity to a permanent station. 
thus e1iminate/! the need for a larger &rea. to meet the various needs of the comprehensive 
scheme. It provides a permanent area on which buildings and other structures may be 
put up. The existing equipment, staff, and facilities of the present station wm be avaU. 
able and make the scheme less costly than it would otherwise be. The disabilities of 
ohoosing a new area. in proximity to'll town to save investment on residential building, 
at'8 set off by oonsiderably greater a.d"anta~es incidental to work carried on as an extension 
to an existing station. The present statlon lacks residential facilities, and being about 
9 miles away from the nearest town (Bellary), the question of dispensing with residential 
quarters is not a practioal proposition. It is, however, proposed to erect only six katoha 
buildings at a minimum cost, having taken into full ConSideration the number of build. 
ings alrea.dy available at the agricultural research station. The types of residenoes 
provided are far below the usual acoommodation provided for such officers. The invest­
ment on non-residential buildings hll4 been kept .. low as p088ible. 

10. The total contribution of the Madras Governinent to the IICheme amounts to 
Rs. 1,23,722 ane! isa.s follow.:-

(1) The Hagari Agrioultural Station with a oultivated area of about 160 acres ha.s 
an equipment of six pairs of cattle, a cattle-shed, a. store hopse and five 
permanent residential quarters for the staff. The staff consists of four farm 
managers, one ootton assistant, one fieldman, two labqratory attenders, 
one clerk, one store-keeper ,and two peons. Exclusive of initial capital 
outlay on,land and buildings, live· and dead-stock,' thii working, expenses 
for five years oome to Rs. 49,250, the average per annum being .. little over 
Rs. 9,850. The pay of the establishment amounts to Re. 48,588. Therefore , 
the total comes to Rs. 98,838. 

(2) Dr. T. R. Seshadri, the Soil Physicist, with a staff of one assistant and one peon 
will bit transfcrred to Hagari. Their contribution in the way of salaries for 
the five years amount.s to Rs. 25,884. Dr. Seshadri is an M.A. of the Univt'z. 
sity of Madras and PH.D. of !lianchester. He has a good basic instnlction 
in Physics and has the additional advantage of guidance of Roo Bahadur 
B. Viswanath, the Agricultural Chemist, who, in addition to his local know-
ledge, has special experience with Boil problems of Iraq. ' 

, 11. To allgmenll this existing staff the following additions are proposed to cope with 
the full scheme :-

One Superintendent (Rs. 250-25-750). 

Three assistants (Rs. 120-10-170) IItarting on Re. 120. 
(Soil Physics-One.). 
(Millet-Two.) 

One aRllistant for Phyeiology (Rs. 150, 160, 170-200-200). 

Four fieldmen (Rs. 35-1!-50) starting on Rs. 35. 
(Soil Physics-One.). 
(Millot-Two.) 
(Physiology-One.) 

One peon (Rs. 12-18) starting on Rs. 12. 

One typist-clerk (Rs. 35-1!-50). 

At present the agricultural station is superVised by .. farm manager working under 
the immediate guidance of the Deputy Director of Agriculture. If the proposed scheme 
is initiated, there is going to be a substantial increase in research work, Bnd if as proposed 
in paragTl~ph 13 under organizat..ion the whole scheme ia to be under the administrative 
control of the Deputy Director of Agriculture, it is absolutely necessary that the latter 
offioer be relived of It mass of routiIle work to enable hilll to co-ordinate the researohes in 

ldl23I~ '" 



plan' ))"HdiIl9: • .mJ ph~ and agt'ODOmr. H_ the ~tr fop • SurerlnteDdeDf~ 
la thl IUl'ttfoli NUll. t 
. 12. R~l·pro;-l.-Thl prc.b1elDl propc.d to .. iDcludecl iD \he ec!l.me .". 

tJuoeoe.foJd- J 
(1) Th .. 8tudy 01 thl.' .,.lation of lOil mol8tlU'l to crop lrowth aDd the m"thoda 

1ncrMAing ita availaLility. ' 

(2) The 8tudy of the important crope of tbo tract. Dam"ly. IIOI'\thum. eetarIa ..J 
eottoll with ~pt'CiaJ ",f"l"tollet' to their watet' ftlatiooAhi[IL I 

(:I) Agronomio 8tudi_ I 
(1) Soil IMUI~,...-Thia IDly .. diyided iDto two oa~; Fk-Id work aDd 

Labo .... tory wwk. 

I'idd _t-
(ll The field espmmcnta" that an DOW lA progl_ a. lJapri to .. elaborated 

aDd in tenai fled. 
"ll I, nt .. Itudiea of the rate of peorcolation aDd rial of watee. 

Laboraltwr 1I1>Pi--

(il Study of the mOYemen' of moVot\t~ iD thP lOiL 
(it) Determination of the mrel:anical comJ'C'llition of the .. iJ at nrlOQll pnitlda. 
(Hi) Tbfl d"tcrmiJ\l\tion of tho Dluimllm. minimum. aDd hYllro.copio wat« 

.ffiniti~ uf the lOll ullder diJIeftni trMtllM'lIt& 

(2) TA • •• d, 01 IA. ~ 
(ll rhyaiulOjlic~ lifo bitltory of the crup. 
(ie) The lFatn requirementl of elOpe. 
("ll The root 'Y'tf'm of ClOre. 
(i,,) A:4 lntenaiv. stud, of the !LiDt't. includin, tb, d.tflrUlinatq 01 the char­

a(ltN"u.ticl of drou~M reeistlult ItBina.. 
(,,) JlOI&tinn of IUFerior Itraiu .. ",,,&Ida yielJ. duratioD aDd drought r. 

liatr.Dce. 

(3) Slvdy 01 ~7al /lj7I'OIN)'" y-
(i) Field u1'f'rimentl on the upeeta of IIM'd rate, lJ*liDg. tIm. of -me. 

dppth of lO .. ing. eto. 
(ii) TriaJa of in,plpmentl beat· lUitrd to ifni the eultllral .... ol dry farmillJ. 
(i •• ) The Pludy of the ecoDOmic. of the improved method&. 

(') Study of meteolOlOl(iilll1 lacton inciudillll .unlhlht, temperature. "uddit,. 
anti wind and the-ir influ("ll('e on tbt' ¥l'Owtb aDd dnt'lopmen' '" crope. 

It yiD be 1I0tiet'({ that fHf'ar't'b in-ii"ltC'd in H .. mlO (1) and (2) abo,.. d.ling with lOil 
mol8tu~ and crop Pludi ... are funtfam .. ntal in ('h'U1lCU'f and d...J Yo i~h proba..ma a/ff('tiJ\c 
aD ~ta ol eoUDU, with defieipn' rainfall. The main probkm ·b&& w rropotoed to be 
taolded ia the ~tter utili71tion nf the .mAll rainfall I'f'("~ind in tract. of Iimilar nature 
yhich esin IU over India. It i. obviou!I that fun('alll~ntal ff'!Ir'lU't'h of Dr. K"II at 
Rotbamattd baa profound!y modified the older tbeori ... 011 the ftlatioaahip bt'hrwo the 
lOll and ita moistue. 

n. o.,alti:tJlioIt.-The .. tillet ~J.'C't'ialillt ."d the AllI"irultural Cb .. miet .ho .iD hav, 
"'fir _iataD .. stationed at Hal/ari Yo ill pt'rio<licl1'1y IAIPPrv~ and j[liidt' -.,..1\ entru-wd 
to them but for adminiatratin pUrJ"()<CI("K, it i. ,'F{'·I"'lItrl. that the whc.Jp echf'D" toe under the 
puflral control of a thnroll):t-I,. om pet.-nt Dc-P'Jt:v DiN'Ctor "I A.:ricuJ!uff'. etationod a. 
BelIary. who wiD t'Ontrol aU the officert p"~videod for in the ecbeme. 

Little work hal bfoen done in India 00 th" water I'f'quirementa ol crape and their 
roo' eyatelDl. 'fbI only p'- where IlUC'h wnrll hu bfta doDe to aDY Mgl"II of depth 
(wuar OOPAlitiou appro&imatinc OWII) ia iD America, iD the arid tracta of l\ebtuka. 



69 

Arizona, "to .. by Briggs and Shanb and thl'ir rollabol'llwr&. It is prop<l$l'd to send aD 
Ulistan' \l-ho has workt>d 011 Sorghum at the station for t\\oyears to ~tudy such ~k in 
Amezica in the third Yl"&r. 

J.&. LAIj()ftJ~ory 0",1 t<!"i}._n'.-An old t'ngine ~ht>d now bf.ing ust"d 1.-y theCottoll 
.Alit1istants is the only Iabont.tory !ll"ility at prcSt'nt avsilablt' at H/lgru-i. The minimum 
faclitif'8 in this dil"('('ti"n are pro\"i,I.'t{ f"r l~' thl' c"llstr\lc~kn oh bboretory "ith fittin~ 
A pot cultulf' houso and an arlditionru t!lI',"shill~ and dryilll; !loor nrc thl' ma;or e'dta 
pro\'isiolls made. It may be &<.I.I.,,<{ tJlat in the h.,s\,y "lack 80iLq of Ha>;l\ri, the amounts 
l.udj,tett>d represent colIs.idcraLly lllli!'er 40l.'OlUDloJatil'll tlian they would give in red-aoil 
areBS. • 

15. The eoat of the lIChl'me (,rrlusi'"fl of the contribution of the Madras ('.o~mmell' 
ill land, equipml'llt. ml'n all,t mon~~·) to be nlt't by th~ Imperial ('oundl of Agricultural 
n-rch roml.'8 to Ha. 1,3!l,5JO. The aDllual roreipts of tlic agricultural station loIUoun' 
to about Rs. 4,300. 

The budgt't dl'tails are appended. 

16. The Advisory Board of the Imp<'rial ('olln('iJ of Agricultural BeeeMCh while 
approving a BChl'me of dry farming I'('s,'Ilroh at MtUljiri put up by the Bom .. ay Govern· 
ment. dl'finitely statro that" it shot.ld be I .. It Op<'n t.:> territoriffl outside the limits of the 
Bombay Pr\>6idpncy to come up with schemes whi~h wl)uld fIlII in line with this one." 
Tht' !'Cheme propo~ for HQ~ari is one such. "'hila Hagari end Manjiri are Ilimilar ill 
f\\!!1IN to rainIall and climat(', they ditI~r in thrir- soils. Ha~ari soils are much del'peI' 
and 1(1811 alop:v than those of MtUljiri, and probi<'ms. and tht'ir line of attack are difft'l'E'n'­
H~'&ri is COIlCt'rnod with ~hUlll, cutton Imd (l(>taria, whCrl'R8 ~ll\njiri is mainly con­
ct'mf'd with the first. Bom"a:' propost'S to do its rt'6eo\I'Ch (In p-o\,ll'OIs connected with 
lIOil-plant-manure. Madras hM ht't'll rl,)ing alld proposes to do the $BlUe in a more in· 
tensive way. While both t!u.' scht'Dlffl h",'l' a similar objective, owing to diJlereDOOII in 
lIOil, I'l'j:lional IUlIl crop conditions, one iR ~upplemental to the other. U the Bombay scheme 
ia of aU· India imvortance, that of Madras is as muoo 110. The two schemes form part of • 
co-ordinated whole. 

.Dda6lcd EIfIirMIu. 

Non-recurring. 

L Buildings-
1. Temporary qnarters for siJ: of the etaff at Ra. 1,500 each 
J. Laboratory 
3. Pot Culture House, Lysimetora. eto. 
'- Drying and ThrooW.i.Dg floors 

Do Equipmen ..... 

1. Fencing and layout of 2S aoros 
J. Furniture for laboratory 

Buildinp-Total 

3. Fittings and apparatus and mat«ials for laboratory 
4. Implements 
I. Reference boob 

Equipmen ..... Total 

9,000 
12,000 
7,000 
2,000 

30.000 

&. 
750 

2,1500 
7.1500 
1.000 
1,000 

12,750 
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p"g~p-n C1aae-
Firat aix month&, beginniug-

Coimbatore to Nebraska (tIiG Bombay, Maneillee and New York) 1,.00 
Second m months, end-

Nebraska to Arizona 100 . 
tirBi year end-ciown-n C1aae-

ArizOll!' to Coimbatore (ftG Colombo-Eastern route) 1,200 

Stay and atudy-I year­
Coat of Jiving •• 
11'-. etc. 
Maintenance far family •• 

Reolll'l'ing. 
Firat 
year. 

L Pay 0; OffiOent-
Re. 

Superintendent (Ra. 250-25-750) ., 3,000 
'=i' 

Total far five yean 

II. ray of EatabJiahment-
~o aaaistants (Ra. 12Q-JO-170) for 

oillleta •• 2,880 
(hie aasiStant (RiJ. 120-10-170) to the 

aoil phyaioist 1,440 
EJne assistant (Ra. 150, 160, 170 200, 

~OO) for five y~ for :pb.yaiQlogioal 
"ork.. •• .. •• 1,800 

Four fi.e1dmen (Re. 35-11-50) 1,680 
Millets •• 2 
Soil pl!Yaioa . I 
Phy~qlogy I 

9nepeq~ (Ra. ~18) .. l~ 
Qne t~ift clerk (~ 35-11-50) 420 , 8,364 

\ 

Total toi ivo jeam .. 

2.700 

250 
1001 Baaed on recent I.C.a. 
75 ~Reeearch Soholarahip to 

J Cambridge. 

425 
170 Probable pay of hloum· 

bent. 

255 Per month. 
255 X 12.. 3,060 

Grand Total &,760 

Beoond Third Fiourth Fifth 
year. year. year. year. 

Re. :Jta. Ra. ~. 

3,300 .3,600 3,900 4,200 
T 

18,000 

3,120 3,360 3,600 3oMO 

1,560 1,68Q 1,800 1,920 

1,920 2,040 2.400 2,.00 
1,752 1.82' I.S9Q 1.864 

100 lOG loa lea 
438 ~ -"1* '112 

8,040 9,018 10,332 10,788 
T 

47,940 



Ill. Allowancee-

Travelling allowance .. 1.000 , 
Total for five years 

IV. Contingencies--: 

Rent on 25 acres of land 250 

Extra working expenses 1,000 

Appara.tus and materials fOf laboratol"Jl' 2.500 

Office expense&-

Postage, repairs to furniture, etc. 200 

Pay of Menia.is IOQ 

.,050 
\, 

Total for five years 

Total, RecUffins 

..4.6,wacl E"imalelJ~ 

BlIildings 

Equipment 

SQ401arship •• 

For five years­

Pay of Officers 

Pay of Establishment 

Allowances ... 

Contingencies 

Non.recUl'l'iAg. 

.. 

1,000 1.000 
-+ 
5,000 

250 250 

1~000 1,000 

2,500 2,500 

210 300 

100 100 

4,060 4,150 
T 

20,060 

91,000 

Recurring-Total 

Total 00It. R.. 1.39,510.· 
• 

• 

1,000 . 1,000 

250 

1,000 

2,500 

300 

100 

4,150 

.. 

250 

1,000 

2,000 

300 

100 

3,650 

its. 
30,000 

12.750 

6,760 

48,510 
···· .. G···~ -

.18,000 

47,940 

5,000 

20,060 

91,000 

.J 

~ 
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RAINFALL STATEMENT. 

No. of Average No. of Average 
No. Station. years annual No. Station. year. annual 

recorded. rainfall. recorded. rainfall. 

lliCllES. bCDII. 

CuDDAl'AB DISTRIcr. 

1. Pulivendla •• 61 21·98 6. Badvel 61 27'60 
2. Jammalal!ladugu 61 22·44 7. Siddhout 61 33'18 
3. Proddatur •. 61 26·17 8. Chitvel 35 34·63 
4. Kamalapuram 35 25'43 9. Rajampet •• 51 34·20 
5. Cuddapah 61 31·61 10. RayachoU 51 25'71 

KURNOOL DISTRICT. 

1. Markapur 51 24·36 9. Nandikotkur 51 27'00 
2. Cumbum 15 26·19 10. Kurnool 51 25'92 
3. Giddalore 32 25·72 11. Dbone 16 24·28 
4. Alla.gadda 26 27·33 12. Pyapalli 40 24'58 
5. Nandyal 51 31·72 13. Pattikonda 51 23·99 
6.0wk 40 19'84 14. Gudur 18 23·95 
7. Koilkuntla •. 51 24·31 15. Ramallakota 31 26'78 
8. Atma.kur 40 30'57 16. Kalwa 37 23'0. 

BELLABY DISTRIcr. 

1. Yemmiganur 41 23'19 7. Kampli 41 21'50 
2. Adom 51 26·35 8. Hoepet 11 28·32 
3. Alur 51 23'19 9. HadagaW •• 51 22'03· 
4. Siruguppa 41 24'33 10. Harpanahalli 51 23·90 
5. Bellary 51 19'83 11. Kudligi 11 24'58 
6. Rayadrug 51 19'50 

AlUKTAl'UR DIsTRIcr. 

1. Madakasira 51 23'51 8. Urava.konda 41 21'89 
2. Hindupur· •• ;. 51 23·28 9. Gooty .. 11 23·19 
3. Penukonda •• 51 24·09 10. Yadiki 41 22·27 
4. Bukkapatnam 41 25'75 11. Tadpatri 51 23·11 
5. DharmavaraID 51 21·21 12. Kadiri 51 25'59 
6. Kalyimdrug •• 40 20'30 13. Tana.kal 7 20'09 
7. ADantapur .. 51 21·31 
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APPENDIX v. 
SUliJECT' No.4 (b). 

APPLICATION FROM THE GOVERl\"MEKT OF THE PUNJAB FOR A GRANT OF 
Re. 1.65.430 SPREAD OVER A PERIOD OF 5 YEARS FOR A DRY FARMING 
RESEAiwH SCHEME FOR THE SOUTH·EAST PUNJAB. 

Attention is invited to the attached letter from the Government of the Punjah, No. 
Hill.D., dated the 29th April 1932 (Annexure) in regard to a dry farming research soheme 
for the south.eMt Punjab. Th.e Bcheme involves, in so far as the Council is concerned 
a non.reourring expenditure of Re. 11,700 and a recurring expenditure of Re. 30,746 per 
annum or a total expenditure of Rs. 1,65,430 spread over a period of five years. 

The soheme is now for the consideration of the Advisory Board. 

CHARANDAS, 
TM 26th May 1932. Secretary. 

ANNEXURE. 

COpy OJ' A. LE'M'ER FROM THE DEPUTY SECRETARY TO GOVERNMENT, PuNJAR, DEVELOP. 
MENT DEPARTMENT, TO THE SECRETARY, IMPERIAL COUNCIL OF AGRICUI,TURAL RE· 
SEARCH, RoCK HOUSE, SIMLA, S. W., No. 15ll.D., DATED THE 29TH APRIL 1932. 

SUBJECT. :-Dry Farming Re8earch Scheme lor the 8auth·eaat Punjab. 

I am directed by the Punjab Government (Ministry of Agriculture) to forward for con· 
sideration by the Council at its next meeting a Dry Farming Research Scheme (Enclosure) 
for the south.east Punjab which has obtained the approval of the Punjab Council of Re· 
search. Details of the scheme are contained in the attached note, 100 copies of which are 
being forwarded to you under separate cover. 

2. It will be observed that the proposal is to utilize the entire area of the Rohtak 
District Farm for five years which, with the existing equipment, is valued at Re. 75,000. 
The Punjah Government agrees to this as its contribution towards the scheme. Further. 
more, the Punjab Government agree!! to ltive to this scheme an annual sum equivalent 
to the income that it receives from this scheme, as in the case of other schemes submitted 
to the Council. Hence the grant for which the assistance of the Impel'ial Council of Agri. 
cultural Research is asked is Re. 11,700 non·recurring and Re. 30,746 recurring annually 
over a period of 5 yea1'll. 

3. The BC&le~ of pay proposed for the staff are existing rates in the various Provincial 
servioes. ·There will be some smaH paving on the pay of this establishment which will be 
subject to su"h cuts as are imposed by Government on the salaries of its servants. 

ENCLOSURE. 

Dry Farmin!J Research Scheme lor the 8auth·Eaat Pltnjab. 

At its meetings in January and June 1931 the A4visory Board of the Imperial Council 
of Agricultural Research had under considera.tion an application for a grant for Dry Farming 
Research in the Bombay Presidency, and at t.he _latter meeting recommended that a 
grant. of Rs. 3,53,059 during a period of five years be ma.de. During t.he consideration of 
this scheme, bot.h hy the special Sub·C~mm't'ee appointed to examine it and by the 
Advisory FOlrd, a genora.1 feeling existod that ot.her Dry Farming Stations W1lre required, 
not. only in areas immediately adjoining the Bomhay Presidency, hut in other pam, in 
India. The view was expressed that, while approving of the proposal to have these 
stations wit.hin the limits of the Bombay Presidency it. should be left open to territ~ries 
outside to submit schemes which would fall in line with this one. It was unanimously 
agreed, hOW1lver, that conditions in the Punjab, and the territ~ries immediately adjoining 
it, are 80 different in character from those in Bombay that a Northern India Scheme could 
not be linked up with the the Bombay Scheme, and that a separate scheme should not be 
fut up to suit conditions in that part of India. 



Whilst a large area in the Punjab is IIeOUIe apiDat famillll, by Irrigation from PllreDlliai 
canals or from wella, a still grA8ter area is leu fortunatelYlituated. In p&rta of the South­
East Punjab the failure of the harvest ia a common featUle, and the provision of famine 
works has become an almost annual ne0888ity. The edent to whioh the agrioulture of 
this part of the Province dopenda on ralnfan may be judged froID the 'ollowing figurea for 
the year ending 30th June, 1931 :-

District. Total area of Area of orop6 
crops. grown by rainfall 

Aore&. ACl"eI. 

Hisaar 25,31,897 22,27,9" 

Rohtak 12,06,771 8,24,608 

Gurgaon 10,67,590 8,94,220 

Kamal 11,00,256 6,73,513 

Ambala 8,39,597 7,87,593 

Total 67,46,111 54,07,878 

In the adjoining district. of the United Province8 the problem of dry farming ia of 
equal importance, whilst in the State territories to the weet there are also large a_ where 
the chances of mat,uring barani crops are preoarioua. The l"IlIulti obtained at the propoaed 
Dry Farming Station should, therefore, be of great utility to territories outside the Punjab 
also. 

At Sirsa in the Hisaar district an Agrioultural Station hu heen in existenoe for the 
past three years. The experience gained on the barani area 01 this farm durinIJ the .. 
few years shows that with its very uncertain and nnevenly distributed minfaD Siraa fa 
nnsuited for Dry Farming research, and the chances of maturing a crop are alwaya doubt­
ful. Wit,hin the last 15 years the annual rainfall baa been 81 low 81 2·' and .. high 81 
'37·7 inche.q, wjth an average of about 11·5 inohes. The mam part of this rainfall ia re­
oeived in July, August and September. 

When examining the Bombay Scheme the Sub-Committee, already referred to, con­
sidered that in order to BeCUle the best results during the period over which the ICheme 
is spread, the site chosen .hould be located at a place having not leu than 20 inohea rainfall 
per annum. It is proposed that the Punjab Scheme .hould be located at Rohtak where 
the average annual rainfall is also abont 20 inohea of whioh the greater part falll in July 
August and September. AI is .hown by the figure. already referred to, Dry Farming 
constitutes two-thirda of the total cultivation in thia diatrict which li81 in the South­
Eastern Punjab dry farming tract. 

It is proposed that the District Farm at present under the Agricultural Department 
should be used for the purpoae of this reaearch echeme. Thia farm has an area of 100 
acres, of which 52 acres are irrigated by perennial canal and the remainder ia barani. An 
advantage of this farm is the fact that whilat the whole area can be ~ for barani culti­
vation canal irrigation supply ia at hand, and can, if required, be utilized to repeat II near 
lIB p088ible the rainfall of a previous year, for the collection of data connected with parti­
cular experiments. The land of .the farm is of average quality and representative of the 
tract. The farm is fully equipped with the necessary buildings, implement:. and live­
atook, the utilization of which would conaiderably decreue the coat of a Dry-Farming 
Scheme. The buildings provide the necessary lCCommodation for a temporary field labo­
ratory, office, the storing of farm produce and dead-atock, the houaing of live-atock and 
of labourers, some Mukaddama and the Manager. The farm land has been acquired and the 
buildings erected at a cost to the Punjab Government of Ra. 72,051. The present live­
stock on the farm was provided at a coat of about Ra. 1,600 whilst the "Cost of the imple­
ments and machinery was about Ra.l,700. The total coat to Government of providin8 
and equipping the farm, lIB it stand. now, was not 1_ than Ra_ 75,000. 
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. RuUlrcA ~.-The investigatio1i8 to· be oarried out may be divided under· the 
head&-

(1) the soil, 
(2) the pla.nt, 
(3) the field. 

Under the first of these heads problems demanding an intensive study include­
(a) soil olassification ; 
(b) properties of the soil and its behaviour under different treatments with speoial 

reference to-
(i) the penetration of rain water on cropped and fallow la.nds ; 
(ii) evaporation of soil moisture under similar oonditions ; 
(iii) water-holding capacity; porosity, hygroscopicity, capillarity and wilting 

co-efficients. . 

In the Pla.nt Section the investigations would include a study of-
(a) the water requirements of the various crop pla.nts grown in the tract with 

special reference to transpiration and the quantity of water required to 
produce a unit of dry matter ; 

(b) the root systems of various orop plants; 
(0) the reaction of these plants to meteorological oonditions of wind. temperature, 

humidity and sunshine. 

In the Field Section problems to be solved are-
(a) the influence of deep and shallow cultivation on the absorption of rain water 

. by the soil ; . 
(b) the effect of surface oultivation·after each fall of rain on the water content of the 

soil ; 
(0) the value of inter-cultivation of crops from the same aspect; 
(d) the growing of crops in ridged la.nd as opposed to flat; 
(e) the value of bund8 for controlling rain water; 
(/) the study of ~plemehts best suited for effecting the maximum oonservation 

of soil moisture ; 
(g) the beat treatment for different crops grown under dry farming conditions 

with reference to seed rates, manures and rotations ; 
(Ii) the effect of .. cover orops" on the conservation of soil moisture; 
(i) the adjustment of the ideal dry farming methods suggested by the work done 

in the Soil and Pla.nt Sections to practical farming conditions and to the 
economics of the farm. 

*Staff required. Average per 

One Agriculturist (P. A. S. II Grade Re. 200-250/25-750) 
One Physiologist (P. A. S. II Grade Re. 200-250/25-750) 
One Soil Physicist (P. A. S. II Grade Re. 200-250/25-750) 
Two Agricultural Assistants (Grade Re. 100-10-200/10-300) 
Four Mukaddams (GradeRs. 20-1-30/2-50) 
One Laboratory Attendant on Re. 18 
One Accountant (Re. 75-5-125) 
One Junior Clerk (Rs. 40-2-80/2-90) 
Three peons on Re.14 per mensem each .. 

Total 

annum. 
Re. 
4,200 
3,600 
3,600 
3,360 
1,056 

216 
960 
[528 
504 

*The scales of pay proposed for the staff are existing rates in the v..nous Provincial 
Services. If these rates are reduced by Government, the proposed rates would be amended 
similarly. 
M. 123 ICAR ~ 
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Builcling • .-The ~ buildiDga are Illfficien' for all purpoaea other than the housing 
of the eenior stall who can find the neoeeeary accommodation in the town of Rohtak nearby. 

Equipmen.l.-The farm ill equipped with four paire of working bullocb and the uaual 
dead-stock. It will be n8Otl8Sary to add to the number of bullocks, and imp1eDl8ots reo 
quired for experimeotal purpoeee, to provide lysimetere, a emall pot culture house, booka, 
etc., and to fit up the office rooms for laboratory purPOS88. 

It ill proposed that the BOheme should be for a period of five years, and the funda whioh 
tbe Imperial CO\U1oil of Agricultural Research ill requested to provide amount to-

Rs. 
11,700 (non-reourriDg). 

• 1,55,000 (recurring). 

114 detailed below 1-

1. Stall 
2. Labour, 16 beldan at Rs. 16 each 
3. Variable labour 
4. Purohaee and maintenance of bullocb 
6. Machinery and implements .• 
6. Laboratory equipment and pot culture 

houee ., 
7. Supplies and Services and Contingencies 
8. Travelling allowance 

Non·recurring. 
RI. 

1,200 
500 

10,000 

Reourriog. 

RI. 
18,OU 
3,072 
1,000 
1,350 

300 

1,000 
6,000 
1,000 

11,700 30.7~ 

Say n.. 31,000 
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APPENDIX VI. 

SU1IJECl No.4 (0). 

APPLICATION FROM THE GOVERNMENT OF HIS EXALTED IDGHNESS THE 
NIZAM FOR A GRANT OF RB. 59,383 SPREAD OVER A PERIOD OF FIV81 
YEARS FOR A DRY FARMING RESEARCH SCHEME. 

Attention is invited to the attached letter from the Government of His Exalted 
Highness the Nimm, No. 41O-P_, dated the 7th July 1932 (Annexure), forwarding a. dry 
farming research scheme. The scheme involves a non-recurring expenditure of 
Rs. 12,662 and a recurring expenditure of RB. 59,740 or a tota.l of Rs. 72,402 spread over 
a period of five years. The Hyderabad Agricultural Department is prepared to contri­
bute Rs. 6,437 and Rs. 6,582 on account of non-recurring and recurring expenditure 
respectively. The amount required from the Counoil is thus RB. 6,225 non-recurring 
and Rs. 53,158 recurrring or Rs. 59,383 in all spread over five years. 

The soheme is now for the consideration of the Advisory Board. 
CHARAN DAS, 

Tlae 14Ch Julg1932. 

ANNEXURE. 

COpy OJ!' LETTER No_ 4010tp., DATED THE 7TH JULY 1932, nOli( B. A. CoLLINS, EsQ., 
C.I.E. I.C.S., DlREClOR-GENERAL AND SECRETARY TO GoVERNMENT, DEPARTMENT OJ!' 
COMMERCE AND INDUSTRY, HIs EXALTED HIGHNESS THE NIZAM'S GoVERNMENT,· 
TO THE SEORETARY, IMPERIAL COUNCIL OJ!' AGRIOULTURAL RESEARCH. 

In accordance with my telegram of to-day's date of whioh I enclose a copy (not 
printed) I forward herewith a scheme (enclosure) for a sub-station for Dry Farmirig 
Research to be worked in oo-operation with. the Bombay Dry Farming Research Scheme, 
as suggested in the report of the committee on the Bombay Dry Farming Research 
scheme, of which a copy was forwarded to the Hyderaba.d Government. The tota.l cost 
of the scheme over a period of five years will be Rs. 72,402 of whioh the Hyderabad 
Government would be willing to oontribute Rs. 13,019 as shown in the scheme. I request 
that this scheme may be laid before the Advisory Board, when the Director of Agriculture, 
who will be present, will be able to explain any points which are not clear. 

ENCLOSURE. 

DRY F~ING RESEARCH SCHEME FOR THE HYDERABAD STATE. 

At the meeting of the Advisory Board of this Councn held last year at Simla, tht> 
Dry Farming Research Scheme submitted by the Bombay Department of Agriculture 
was considered and approved. It was also recognised in principle that the adjoining 
provinces, including the Hyderabad State, had also a large area for improvement of which 
Dry Farming Research was needed. The general opinion in the meeting of the Board held 
in Delhi in January 1931, where the Bombay scheme was first introduced, was that because 
other provinces were also interested in the Dry Farming Research proposed by the 
Bombay Agricultural Department, a committee representing all the neighbouring interested 
provinces should be formed to co-operate in designing the lines of work and in examining 
the results obtained at all the research stations. It was also decided in the Simla meet. 
ing of last year that other provinces interested in the subject should submit their scheme 
later if they wished to carry on similar work themselves. The scheme submitted hy the 
Hyderabad Agricultural Department is iIi acoordance with the same decisions. 

Conditions in the districts of Raichur, Gulburga, Osmanabad and Bhir on the 
western frontier of the Hyderabad State are simila.r to the conditions in the adjoining 
distriots of the Bombay Presidency and they faU in the same famine zone. The causes 
of drought in these distriots of the State are also the same. 

The Hyderabad Agricultural Department has been in the process of re-organizatiotl 
and equipment sinC(! ~e llast few yea.rs. It 4&1! been and is spending a. considerable 



amount of money on that aooount. It ia for thia l'NIIOn and on aooount of .hortage 
of sta! that they have not been able to take up any reaearoh in dry farming. Still. they 
have taken one practical step recently. Four agricultural graduate. have recently 
been employed for • bunding , work in the Karnatak Diviaion. ThMe oftioel'l have been 
apeoially trained for us by the Bombay Agricultural Department, to whom _ are thank· 
ful. The work baa been .tarted thia year and it will be carried on on the lame linea .. 
in the Dharwar district. But bunding alone cannot Ave the oountry from famine, 
unleBB 'suitable dry farming methods also are introduced into the routine practice of 
the farmer. Research ia needed to find out these suitabl. methods. 

The problenu. of a fundamental nature will be studied at the oentral station in the 
Bombay Presidency, which baa already been approved by the Board. Th. reaeareh 
station proposed by the Hyderabad Agricultural Department will tackle .problema of a 
practical and local nature. 

The Hyderabad State baa thia year started a new main experimental farm for the 
Karnatak Division at Raichur, which is the headquarten of the Deputy Director 
of Agriculture for' that division. It is propoaed to carry on dry farming reaaeal'Dh 
at thia farm. Raichur district is situated between the Bijapur and Dhanvar district. of 
the Bombay Presidency and the Bellary Dist.rict of the Madr .. Presidency. All th_ 
three districts are liable to frequent famines. It ia for thia reason that it i. propoaed to 
.tart the work in Raichur, apart from the fact that there are more facilitiel, because of the 
existence of a main farm there. 

The estimates submitted with the scheme have been drawn up on linea .imilar to those 
which have been approved by tho Board for the IUb·ltation.~ in the Bombay Preaid",ncy. 
Only a few alteratious have been made to Buit local requirement.. Tho total COlt of the 
Bcheme comes to RB. 12,662 non'recurring and RB. 59,740 recurring for five yean. The 
Hyderabad Agricultural Department can make a contribution to thia amount of R •• 6,437 
non·recurring and RB. 6,582 recurring, i.~.,'R1. 13,019 out of the total COlt of RI. 72,402. 
The Research Council is reqlIested to provide a grant of R1. 6,225 DOn.roourring and 
Ra. 53,158 reclIning spread over five ye&1'l. 

The IOheme will ooet AI followa:-

, NOD.reoarring­

(/I) Buildingl 

(11) Equipment 

Recurring for five yeara_ 
(/I) SalarieII· 

(b) .Allowances •• 

tl) CclntiDsenciea •• 

• 

EIllmtJtu. 

(ad.) N. HYDER, 
Ollg. Director oJ .4griculturr, 

B. E. B. eM Niusm,', Dominiorr,. 

Total 

Total 

a,925 

6,737 

12,662 

35,230 

6,360 

18,160 

a9,nO 



79 

Thus the tot.aJ amount required i8 Rs. 72,402 for a period of five years. The contribution 
wbich the Hyderabad Department of Agriculture can make to this expenditilJ'e if! Rs. 13,019 
made up as follows:-

Item. 
Total amount 

in 5 years. 

Buildings, cattle shed, store, implement !!hed, manure pit and rain 
gauge 

Equipment: (,,attIe, implements, weighing machine, fencing and 
land improvement 

Salary of one junior aseistant (Re. 7,200 H.S.) 
Rent of land • 

BUDGET ESTIMATE. 

NON·RECURBING EXPENDITURE. 

(a) Buildings. 

1. Rellidential (Kutcha quality):-

Total 

Number Square Ra.te per Coat 
Type of statl. of feet aqua.refoet in 

peI'l.'ons. required. inRs. RA. 

Graduate 1 553 }"'50 830 
Non·Graduate 1 450 1·50 675 
Coolies 3 480 1·50 720 

2. Laboratory and office (temporary quality) 600 square feet at Rs. 3 

Re. 

1,900 

4,537 
6,102 

480 

13,019 

Re. 

2,225 

per square feet 1,800 

3. Misoellaneous (kutcha quality):-
Square 

Type 01 building. feet 
required. 

Cattle shed (2 pairs) 400 
Store 600 
Implement shed 200 
Manure pit and rain gauge 

(b) Equipment. 
1. Laboratory fittings 
2. Liveat.ook and dea.dstook"":-

(a) 2 pairs of oattle 
(b) Implements 
(0) Weighing machine •. 

3. Fenoing 6,740 feet at Rs. 1,900 per mile 
,. Land improvement 40 acres at Rs. 20 per acre 
5. LyAimeters and shed 
6. Offioe furniture 
7. ReferenDe books 

Rate per 
square feet 

inRs. 
1·75 
1·25 
1·25 

Total 

Total 

Ccat 
in 
Rs. 

700 
750 
250 
200 

Re. 

700 
600 
300 

1,900 

6,926 
Costin 

Ra. 
1,000 

1,600 
2,137 

800 
600 
400 
300 

6,737 
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RBctnI.Bmo BXPD'Dt'l'U ... 

(a) SalaM. 

Name of head. 1st 2nd 3rd 
yl'ar. year. year. 

Ra. Ra. Ra. 
Pay 0/ officer. 

One olass IT officer lit Ra. 250-
15-400 p.m. .. . . 3,000 3,180 3,360 

Pay 0/ establi8hment. 
One Senior A8sistant of sub· 

ordinate Agrioultural service 
at Ra. 150-10-250 p.m. .. 1,800 1,920 2,040 

One Junior A8sistant of Rub. 
ordinate Agricultural servioe 
at Re. 1l0-5-150 p.m . .. 1,320 1,380 1,440 

One Kamgar at ~ 30-2-60 
p.m. .. .. . . 360 362 364 

One clerk accountant at 
B.s. 80-3-125 p.m. .. 960 963 966 

One peon at Re. 12 p.m. .. 144 144 144 

Total Re. H. 8. .. 7,584 7,949 8,314 
B.G.@18% .. 6,428 6,737 7,045 

(b) AUowances. 
Travelling allowance .. 600 600 600 
CoJaveyanoe allowanoe &8 

under-
(a) One cl&88 n officer at 

B.s. 50 p.m. .. - 600 600 600 
(b) One graduate assistant at 

Rs.15p.m. .. " 180 180 180 
(e) One clerk at Ra. 10 p.m. 120 120 120 

Total Ra. H. S. .. 1,500 1,500 1,500 
B. G. at 18% - 1,272 1,272 1,272 

(e) COfttingeneiu. 

Serial Item. 
No. 

1 Rent of land 4Q acres at RH. 12 per acre 
2 Field operations .• 
3 Laboratory expeDBell and requisites 
4 Office incldentalexpenditure 
5 Annual rep&irs to buildings 

Budget 
4th 

year. 

Ra. 

3,640 

2,160 

1,500 

366 

969 
144 

8,679 
7,355 

600 

600 

ISO 
120 

1,500 
1,272 

Tot.'ll for one year 
Total for five years 

Eati· 
matea Total. 
6th 

year. 

Ra. Ra. 

3,720 16,800 

2,280 10,200 

1,560 7,200 

368 1,820 

972 4,8:tO 
144 720 

9,044 41,570 
7,665 35,230 

600 3,000 

600 3,000 

180 900 
120 600 

1,600 7,600 
1,272 6,360 

Average 
annual eM 

Rupees. 

4PO 
2,()(N 

800 
100 
250 

3,630 
IUIiO 
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APPENDIX VII. 

SUlIJECT No.5. 

PROPOSAL BY THE BOl\ffiAY GOVERNMENT FOR THE IMPORTATION OF 
CERTAIN INSECTS FROM AUSTRALIA FOR THE DESTRUCTION OF 
PRICKLY PEAR. 

Attention is invited to the attached endorsement from the Government of India. in 
the Department of Education, Health and Lands, No. F. 155-A./32, dated the 15th June 
11132 forwarding a copy of their letter to the Government of Bombay on the question of 
the importation of certain insects from Australia for the destruction of Prickly Pear. 

The subject is now for the consideration of the Advisory Board. 

CHARAN DAB, 
The 20th JU'1I6 1932. Secretary. 

LETTER FROM M. S. A. HYDARI, ESQUIRE, I.C.S., OFFICIATING DEPUTY SECRETARY TO THE 
GOVERNMENT OF INDIA, TO THB CHIEP SECRETARY TO THE GOVERNMENT OF BOMBAY, 
REVENUB DEPARTMENT, No. F. 155-A./32, DATED SIMLA, THE 15TH JUNE 1932. 

With reference to your letter No. 8097-A./28, dated the 26th February, 1932 (Enclo-
8ure I), I am directed to say that the Government of India consider that before permission 
is granted for the importation into India of insects known to be destructive to Prickly 
Pear it would be advisable to ascertain definitely from the Provinces and Indian' States 
ooncerned whether they desire the elimination of this cactus from their territories. The 
Government of India, therefore, oonsider that this question should be referred to the 
Imperial Council of Agrioultural Research for discussion at the next meeting of the Advi­
sory Board of the Council. ' 

The Secretary, Imperial Council of Agricultural Research, will in due oouree address 
the Government of Bombay and other local Governments and Indian States concerned 
on the 8ubject. In the circumstanoes I am to express the hope that the local Government 
will agree to defer the question of sanction till the views of the Advisory Board of the 
Council have been obtained. 

No. F. 155-A./32. 

Copy of oorrespondence, together with a copy of a note dated the 16th March, 1932 
(Enolosure III), by Mr. Bainbrigge Fletcher, Imperial Entomologist (on leave) forwarded 
to the Secretary. Imperial Council of Agricultural Research, for necessary action. 

ENCLOSURE I. 

By order, 

M. S. A. HYDARI. 
Officiating Deputy Secretary. 

OoPY Olr A LlITTER nOM THB GOVERNMENT Olr BoMBAY, No. 8097-A./28, DATED THJI 26TH 
FEBRUARY 1932. 

I am directed by the Government of Bombay (Transferred Departments) to state that 
the Commonwealth Prickly-Pear Board, Sherwood, Brisbane, has successfully used an 
insect (Cactablaati8 cactorum) for destroying pricklypear in Australia. The question of 
using an insect to control prickly pear has attracted intem!t in this Presidency and the 
military authorities at Poona are anxious to know whether the insect can be utilised in 
India because in some of their cantonlXlents prickly pear is a serious pest. The Assistant 
Professor of Entomology, Poona Agricultural College. therefore, approached the Common- , 
wealth Prickly-Pear Board with a view to obtaining a supply of the insect for experimental 
purposes. Before making a reference he had assured himself that it would not be danger­
ous to introduce this insect into India. The Board has expresaed a willingness to assist 



~ the oontrol of the pricly pear in thie Presidency by forwarding luppliel of CGdoblaMl

1 
cacIonIm and other prickly pear insecta, but it ia unable to aooede to looh requeete from 
collegee, institutione or individuala. The Board hu promiaed to entertain the requeet 
only when it haa received the official IaDction of the Government of India. Under rule 3

1 

of the rulee under the Deetructive Insect. and Peete Act, 1914, IUch paraaitee mey be 
imported without fumigation if they are acoompanied by a lpecial certifioate from the 
Imperial Entomologist to the Government of India but it would appear from the letter 
from the Officer.in·Charge, Prickly Pear Inveetigatione (EncIOlUft 11), that the Board will 
not forward the insect without the offioiall&nCtion of the Government of India. I am, 
therefore, to requeet that the Government of India mey be moved to aooord the requiaite 
IaDction. 

ENCLOSURE n. 
Con 01' A UTTER J'BOI\I TO OJ'FICBB.m·CluRoE, l'BlOJU.Y·PliAB IBVB8TIOATIO •• , TO 

PRonssoR T. N. JIlAVBBI, CoLLBOB OJ' AOBlatrLTVUl, POOllA, No. A.P.D./H.A.H., 
DATIID TBlI 11TH SBPTBMBBR 1931. 

The Secretary of the Queensland Prickly Pear Land Commission hu lupplied me with 
oopiee of recent correspondence with you, including a oopy of your letter of April 16th 
(not printed) addressed to the Scientifio Controller, the Priokly Pear Board, Biology 
Department, University of Queene1and. The original of this letter has not been reoelved 
at this offioe. 

2. Although my Board would without doubt be willing to &lliat in the control of 
Opuntia elatior in the Bombay Presidenoy by forwarding luppliee of Cact.obla8tw cacIonIm 
and other prickly pear insects, it is unable to acocde to requeeta of this nature from collegee, 
institutione or individuals. The introduction of insecta into India must be a matter for 
your Government to determine, and however anxious my Board might be to &llliat in t.he 
project. it can entertain Buch requesta only when they have received the official I&nCtion 
of the Indian Government. 

ENCLOSURE m. 
NOTlI BY MB. BAINBBlOOE. FLBTCBD OOBBUL ElrroI\lOLOQIBT, DATED TJUI 1m l!.UBcB 

1932. 

CGdobla8tw cactorum is a Pyralid moth introduced from South America into 
Australia, where it has been very IUooeeaful in deetroying Prickly.Pear (Opuntia iftmllw, 
O. Btricta and O. aUl'antiaal). Whether it would attack Indian lpeoiee of Opuntia in the 
same way is not known. In any caae it livee IOlely (10 far .. known) on lpeoiel of Opuntia 
and. from a purely entomological viewpoint. there would be no objection to ite introduo­
tion into India, aa it would be mOlt unlikely to develop a capability of living on any plante 
other than Prickly PearB. 

I would. however, point out that the provilO to the Notification under the Peet Act 
onlypermita the importation without fumigation of plante infeeted with fJlJf'tuitiwl inIeotI 
with the object of introducing lUoh paraaitee into India. 

I venture to Bubmit, however. that the queetion of introdootion of IUch inaecte to 
destroy Prickly Pear is a much wider one than appean at first light. Once introduced and 
welleetabliahed. it would be impoBBible to eradicate Buch inaect. or to prevent their Ipread 
into ar ... where poBBibly their activitiee .. deetroyers of Prickly Pear are not required. 

The conditione in Australia and in India are very different. In Australia there are 
very large areas, Bcantily populated and used for grazing purpoees, which have been over. 
run with Prickly Pear. and in Buch areae the deetruction of Prickly Pear by ite natural 
enemiee is advantageous. In India there are practically no IUOh areae and Prickly Pear 
is in many district. looked on .. a valuable hedge-plant and .. a fodder·reeerve for cattle 
in times of drought. 

Over ten yljlU'll ago I diacUBBed this matter with the Directors of Agriculture of Madraa 
and Bombay, in connection with the poaIJibility of importing Prickly Pear iDIeote into 
India, and both these officers were of opinion tha, on the whole Prickly Pear "AI uaeful 
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as a hedge-plant and fodder·reserve and that it would be bad policy to destroy it and 
I concurred in their opinion on this matter. 

Within the last few years a Scale-insect has been spread extensively in Madras with 
the object of destroying Prickly Pear and I understand that considerable destruction of 
Prickly Pear has resulted in some districts. There is, however. considerable difference of 
opinion as to whether such destruction is advisable. and within the last week I have re­
ceived a complaint from the Guntur District rega.rding the destruction by this Scale-insect 
of a Prickly Pear hedge two miles long. 

I would. therefore, suggest that before any permission is granted for the importation 
of further Prickly Pear insects into India, it would be as well to get a definite opinion from 
the various Governments concerned (e.g •• Madras. Bombay. Mysore. Hyderabad. Central 
Provinces. etc.). as to whether they desire the destruction of Prickly Pear within their 
areas. for insects of this sort are no respecters of political boundaries and. as already 
pointed out. once they were introduced and well·estahlished. their spread could not be 
checked. 

JU23ICAR 
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APPENDIX VIIL 
·S~No.;8. 

;&PPLICATION: 'FROM 'PROFts'SOR J. '8. SP:1'1I. ~u., '[E.S, 'PROFESSOR. OP' 
PHYSIcs. GOVERNMEN'r COLLEGE, LAHORE. FOR A GRA}''T ·OFR~.Il,SOf) 
PER 'ANNUM FOR A PERIOD OF TWO YEARS 'FOR. lNVEBTlGATUlG AN 
ELECTRIC lIETHODOFHYGROME'l'RY. 

Attention' is invited to the attached letter from the Govemment of the 'PunJllb, 
rNo. 1509-D., dated the 29th April 1932 forwarding d.n application 'from 'PraffJllJor J. B. 
(Seth fer. grant of Re. 1,800 per annum' for a period of !·yMn.-forinvtl!tigatlng an elllCltrlo 
tmethodef ·Hygrometry. The BOheme involves. 'total ~ditul'8·bf Ra. 5,600_pNad 
''Over 'a period of 2 ye&rll. 

Tbe"Bcheme is bow ·for ·tbe, CfOrI8idemtion' ef the Ad viaory ·Board. 

The 26th May 1932. 

CHARAN DAS, 
BecreI4rg. 

Copy OJ" A LETTEB J'ROM THB DEPUTY SIIlOBETARY' TO Govlm-lfMJrNT, Pl1l'UB, DeVELOP· 
MEliT DEPARTMENT, TO TIl. SBCR"&TARY, 1MPIrRIA.L CoUlllOIL 01' AGRICULTURAL RE. 

'SEARCH, ROClI: HOUSE, SIMLA. S. W., No. 1509·D., DATED TIfB 29rR APRIL 1932. 

SUUJIWl' :-Profeasor J. B. BetA' 8 ~ for i1lofJe8tigui"fl all electric meI1in 0/ HvuroTJldrv­
OmnJ of R,.I,800 per annumfor a periotl 01 ',,!ogear •• 

I am directed to forward herewith a copy of a letter No. 41/92-368. dated the 15th 
April 1932 (Enclosure I). and enclosure. (Enclosuree II and m), from the Secretary, 
Punjab Council of Research, regarding Professor J. B. Seth's scheme for investigatinll an 
electric method of Hygometry, and to state that the Punjab Government (Ministry of 
Agriculture) recommends the scheme fOJ a grant from the Imperial Council of AgricultUral 
Research. 

2. One hundred printed oopies of Mr. Seth'. scheme are being forwarded under sepa­
rate oover. 

ENCLOSUREL 

COpy OJ" A LETTER FROM THB SECRETARY, PuIUB CoUlllOIL 01' RE!lEA.BCII, TO TIm DEPUTY 
SECRETARY TO GoVERNMENT, PuIUB, DEVm.QPMDT DEPARTMENT, LAHOREL 
No. 41!92.366, DATED THB 15TH APlUT. 1932. 

SUJl.TErT :-Prof- J. B. Beth', BCkt.me lor i7WUligati7lf an electric mtOwd 01 Hggro­
met.ty. 

i have the honour to say that Professor J. B. Seth, M.A., LE.S., ProfellflOJ' of PhysiCII. 
Government College, Lahore, applied for a grant from the Imperial Council of Agriculturar 
Research of Rs. 1,800 per annum for a period of two yea1'll to enable hilla to employ an 
M.Sc., graduate in PhysiCB at Rs. 150 per mensem to investigate an electric method of 
Hygrometry. Professor Seth's application W&I oonsidered at a meeting of the Punjab 
Council of Research on 2nd April 1932. The Council recorded ita general approval to 
lIuch a scheme but decided that the scheme as submitted, required elaboration by ProfellflOJ' 
Seth to bring out more clearly ita application to agricnltUle. Profell8or Seth was, accord. 
ingly, asked to re~ his scheme. 

2 •. The Council also decided that on receipt of the revised scheme the opi'lion of rue'll" 
.be1'll, as to whether the scheme W88 then in a suitable form for l'OO?rurueniatioJl to the 
Imperial Council of AgriculturaJ Researoh, should be obtained in circulation. This has 
now been done and olthe 10 replies received from memoo1'll, 9 are in favour of recoru:nend· 
ing the scheme ~ the Imperial Council of Agricultural Research, and one co.oaiderB that t.he 
scheme is still too vague. 
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3~ A QOP3- oJ.tna.acltll.ll!lI (,Encto.ure II).is now Bubmitf,ed with the request th!lt. if it is 
approved,. iii may be. foJ,"WlU'ded to the I%nper.a.l· Council'of Agricultural Reeeo.rch in time 
for OODlIideratlon at the next meeting of the Advisory Board which will probably be held 
in the first ~ ill. June., . 

4. A copy of the relevw ~tJ'&Qj {rom, the P~g/I of ~ meeting of the Punjab 
Council of Reeearch (Encl.98Ul'8 m). which considered the scheme. is aJso enclosed fot 
information. 

To 

~I,.OSUREII. 

J. B. SETH, M.A. (CUTU.), LE.S., 
l'roJes_of Phystet, 

l'lIYSICS LABORATORY. 

GoVERNMENT CoLl,EGE. LAHOR" 

Dated lith. Apru19.32. 

THill SECRETARY, PVNolAB. RESEARCH CQUNCII.. 1.,..A,H,OR;&' 
SIR, 

May I apply for a grant from the Reeeo.rch Council ~ this Ial}oratory oi' & 1.800 per 
year for two years 1 My object in applying for it is to enable me to appoint an M.Sc. 
(in Physics) for the two years at Re. 150 per menseIl1to investigaf4 ~ e1eq~1 !p~thod of 
hygrometry. 

A few years ago i' was disoovered in this laboI'lotooy, that the, eleotri<mJ. fejjlis~ce of a 
carbon (penoil) line drawn on a suitable surface changes with the humidity to. whipb-, if is 
,"bjected. We bve IIQ fax p,qb~ twq llape~ Qil ~hP. 1I~l;Jjoot, \lamely,-

(1) The effect of Moist Ail'DB the resisbnoe of Pencil LinljS in ~h~ ~~ of 
the Physical Sooiety of London, V olwne. 41, J)eg,e~~ 15th, ~~~8, ~~ 29-
;14; a,;ul 

(2) Some Experiments with Carbon Lines Resistances, ~ tl!..11 :r~~IM\l!i.J. ~ .. 
zine of London, Marc4. ~aaQ. l'~ *\5·~2. . 

Besides the .. bove ~ ,c:uwu1U\icaUoJ!. frQDJ. Pol, a.p~$ining to ~t hlijl also appeared tn 
the Nature (of the 10th October 1931). lil'QIU thl! Q9iTes~!ldence which this oommun!ca­
tion to the Nature has evoked it has been brought home to me that this form of hygrometry 
if developed OD appropriate lineswilI prove especially swtab1e ill agri.()~ ~d ento. 
mological research. Thus Mr. W. H. Smith, Cold Storage ~earch Officer in ~he De}llLrt­
ment of HortJolJI~UN, ~~o ~il:uItlJJ8J Co.Utlge.· Ol,lelp!:l. C~na~ writes to ~ay that 
.. Buch a methlXl WQulc\ bft ~OIJla.rly \ll\eflll ~ obWt\ing I!ta,~dard cQn~ti\l~, for cold 
storage wor~ on fruit. apd the ~vent of an electrical hygrometer will be very welcome". 
! have also had exchange of papers on the subjeot with lb. P. A. Buxton of ~ha. London 
School of Hygiene and Tropical Medicine and Mr. W. H. J. Vernon of the Chj!~ Re­
'llIIolob z..1>\:lrtI.ti/ry, T~ao Vid~ 

A great desideratum eE some of the Researeh Workers in the field of Agri9uI~fQand 
Entomology appears to be some_method of finding the humidity on a surface ~ m Ii very 
limited ~ and .. mlllWl of III1QtroJUpg ~~ bqDJ.jPity. 1:4!' 4loIe¢~~ ~tl\04 pf hygro. 
metry we ~ daveWPmg iu thilll/l.QGrq,t;Qry whic14 ill 1I1lile4, 8{1 m!lD,~iqni!d aQove~ oq the 
change in resistance of a penoilline drawn on a surface, wo~4 Ilofp!l&' !o lKl ~~et:ype of 
method which these research workers have been in search of, and it also seems that 'once 
the eleotrioal hygrometer has been properly developed it can be used aJso as a humidity 
controller, which will be again of the exact type required by these workers. Such. 
humidity controller will also, I am told, be useful in fruit and food preservation. work. and 
in ahort be, of use to agricultllriBte in general. 
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. It would thus be evident that this electrical method of hygrometry will p1'Ove to ~II 
of special benefit in agricu1turaJ and entomoligical reaarch, and it ill hoped the Council 
will make the small grant for which I am applying. If the grant ill sanctioned, the mao 
selected will work under me in the Physics Laboratory of the Government ColJcge, Lahore, 
Which will supply him all the materials and apparatus required for the research. 

I have, etc., 

J. B. SETH, M.A. (CUTAB.), LE.S .• 
Profu- oJ Phyftu. Govemmenl College. 

Lu./tQ,.. 

ENCLOSURE m 
EXTRACT n.aM PROOEEDINGS 01' THB SIXTH MEETING 01' THB PuxJAB CotTlfOIL 01' R .. 

SEABClI EELD IN THB OJ'J'IOB OJ' THB FnulIOIAL CollOW!810llBB (DBVBLOPMBJIT) 
PtTNJAB, Oll SATURDAY, THB 2l1D APRIL 1932. AT 11-0 ~M. 

• • • • • • • • • • • 
Item No. 2. 

The Via-P~ asked Professor Seth to explain how. h.ia method can be of UIe to 
agriculture. 

Pro/usor Seth said that the electrical method of Hygrometry to be invelltigated 
would be of indirect benefit to agriculture. 

Dr. Bkatnagar &liked whether the method would be important in determining lOil 
mositure. He felt that there are plenty of methods already for asosrtaining air moillture. 

Pro/mor Seth agreed with the latter point and thought it would help in determining 
the former. 

Dr. Bhatnagar ~hought that reference should be made in the Icheme to its uaefulne&8 
in connection with the determination of soil moisture. He felt that the objects of the 
scheme should be more clearly stated. 

Mr • .A./zaZ H'U88ain said a method of determining such moisture is greatly ~ iD 
entomological research. . 

In reply to a question by the Vice-President-

. Pro/_ Seth agreed that apart from the one man asked for iD the scheme. the c.ther 
f8Cilities would be provided from hill own laboratory. 

Mr. Milne thought that the scheme might be oonaidered to be mainly of lCientifio 
interest. 

CapfAlin Whittaker thought that as the amount asked for was .man and the ICheme 
was likely to be of importance to the agriculturist, it should be supported. 

The Vice-President felt that the scheme required lOme elaboration to bring out its 
bearing on agriculture. 

The Council finally recorded ita general approval to such a scheme, and decided that 
the present scheme be elaborated by Professor Seth to bring out its application to agri_ 
culture. 

By 8 votes to 6, it was decided that the revised scheme when received be circulated 
to members for opinion, as to whether it should be recommended to the Imperical CoWICil 
of Agricultlll'lll Research. ' 
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APPENDIX IX. 

SUBJECT No.7. 

APPLICATION FROM DR. A. N. PURl, PH.D., D.So., A.I.C., PHYSICAL 
CHEMIST, IRRIG.U'ION RESEARCH LABORATORY, LAHORE, FOR A 
GRANT OF RS. 13,500, SPREAD OVER FIVE YEARS, TO CONTINUE HIS 
WORK ON .. THE STANDARDISATION OF PHYSICO· CHEMICAL • SINGLE 
VALUE,' MEASUREMENTS MOST SUITABLE FOR INDIAN SOILS ". 

Attention is invited to the attached letter from the Government of the Punjab. 
No. 1494.D., dated the 28t.h April 1932, forwa.rding an application from Dr. A. N. Puri 
for a grant to continue his work on .. the Standardisa.tion of Physico·Chemical 'single 
value' measurements most suitable for Indian soils ". The scheme which is fully ex· 
plained in Dr. Puri's letter No. 622, dated the 10th March 1932 (Enclosure II) involves. 
an expenditure of &S. 13,500 spread over a period of five years. 

The scheme is now for the oonsideration of the Advisory Board. 
- . 

CHARANDAS, 

Secretary. 
The 28th May 1932. 

COpy 011" A LE'l"l'ER l!'ROM THE DEPUTY SECRETARY TO GOVERNMENT, PUNJAB, DEVELOP·' 
MENT DEPARTMENT, TO THE SECRETARY, IMPERIAL COUNCIL 011" AGRICULTURAL. 
RESEAROH, ROCK HOUSE, SIMLA S. W., No. 1494-D., DATED THE 28TH APRIL 
1932. 

SUBJEar.-Applicatltm 0/ Dr. Pun JM a Jurther grant oJ Ra; 13,500 Jrom the Imperial" 
Oouncil oJ Agricultural Research to continue his worlc on .. the StandardiBatitm 
oJ Pk_y8ico-OhemicaZ 'Bingle oolue '. fI1R.a8UrementB mo." suitable JM Indian soils" JM­
five years. 
With reference to the oorrespondence ending with my letter (not printed) No. 854-D., 

dated the 29th March 1932, I am directed by the Punjab Govenunent (Ministry of Agri. 
culture) to forward herewith for consideration at the next meeting of the Imperial Council 
an application from Dr. Puri for a further grant of &S. 13,500 to continue his work on 
" the standa.rdisa.tion of Physico·Chemical' single value' measurements most suitable­
for Indian soils" for five years. 

2. Dr. Puri has sinoe obtained an appointment in the Irrigation Research La.boratory 
of the Irrigation Branch, Publio Works Department, Punjab, La.hore, and so is no longer 
free to devote his whole time to the investigation. Dr. Purl has accordingly asked for' 
provision for the employment of two Research Assistants having M.So. qualifications 
who will oarry out the work under his direct ~upervision in consultation with Dr. McKenzie, 
Taylor, Scientifio Research Officer, Irrigation Department, Punjab. 

3. Dr. Purl's application, which waR received through the Chief Engineer, Irrigation. 
Branch, Punjab, under whom Dr. Puri is employed, was considered by a sub-committee 
of the Punjab Counoil of Research appointed for the purpose. The sub-committee's­
report and tho scheme itself were then oonsidered by the Punjab Council of Resea.rch 
at its meeting held on the 2nd April 1932, when it was unanimously decided to recom· 
mend the soheme to the Imperial Counoil subject to the condition that the work should 
be done in oonsultation and colla.boration with experts in the Agricultural Department, 
Punjab, working on soil~. The following papers conneoted wit.h the application. are 
-enolosed :-

(a) A oopy of letter (Enclosure I) No. 5659-Nor., dated the 24th March 1932, in 
whioh the Secretary to Government, Punjab, Publio Works Department, 
Irrigation Branch, has intimated his willingness to provide the necessary 
facilities for the work being carried out in the Irrigation Research Labo-
ratory; .::: , 

(b) A copy of the BUb-COmmittse's report (Enclosure ill) on the' ~pplioation 
(Enolosure ll). and 
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(c:A oOPY of the relevant proeMdings 01 the Punjab Council of Ret-earoh 
(Enolosure IV). 

• '" Ja eonoluaioD I am to add that the Punjab Oovemll18nt IMinistry of Agrioultun. 
recommenda the application of Dr. Puri to the Counoil for the provision of funda lubjee 
to till oondition noted in paragmph 3 above. NeOlll!8M'7 .... ngementl are hem, mad 
to lupply 100 printed copies of the ICheme to the Counoil .. 10011 .. pouible. 

ENCLOSURE I. 
No.. Ii66~Nor. 

FOOM 
R. P. HADOW, EsQR •• C.LE.. 

Secretary 10 Oo~, Ptmjab. 
Public Worb Deparlmenl, lrrigtJliml BmncA, 

To 
Tu SECRETARY, 

PUNJAB RESEARCH COUNCIL. 

Dated LoMre, lAc 24U. March 193Z. 
Sm, 

I am directed to forward for favour of disposal by tbe Punjab Council of Researot 
the enclosed application of Dr. Amar Nath, Purl, Ph.D., D.Se., A.I.C., Physical Chemist 
Irrigation Reaearoh Laboratory, Lahore, for a grant to enable him to carry out • reeearoL 
acheme on the standardization of methods for single value m8881U'8menti OD Indian 
soils. 

2. In as muoh 88 the results of the proposed investigatiOl1l would be of direct valu. 
in connection with reclamation problems and being studied in the IrrigatioD ReeNroh 
Laboratory, I 888 no objection to the acheme being oarried out, 88 propoeed in the 
Irrigat.ion Researoh Laboratory. by the staff applied for under the direct supervision of 
Dr. Purl In oonaultation with Dr. E. McKenzie Taylor. Baientifio n.-toh Oflloer. 

I have the honour to be, 
8m. 

Your most obedient l8rVant, 
W.O. DENCH, 

U"d..StCf'tlary, 
for Secretary 10 00vemmenI. Punjab. 

IlIlCbure.-The applioation. 
Publto Woru Depa.t1men41rrigaticna Brad. 

To 

SnIt 

ENCLOSURB U­
No. 622. 

DB. AMAR NATH, Pt7BI, PH. D., D. 80., LI.c •• 
PAlIlicDl CAemi81, lrrilJatiol& Rutarc:A La1JuraIq,g, 

Lalaon. 

Tn SECRETARY. 
IMPERIAL COUNCIL OJ' AGRICULTURAL RESEARClf, SIMLA. 

(TlwougA Proper CMn7Ul). 

DtIIfIIJ ~ lAc 1011& ManA 193Z. 

l1r IODtinuation of my letter, dated 8th August, 1931. I ha •• the hooour to .. y 
tbt Ile Iftdl' 'YeI1 ki44I1 sma by J'GU 0awIail .abBl me to t:arrJ lID .~k on \be 
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BtandardizatAon of methods for,BiJtgle 1llIlue m.ea.suremente .on Lidian soils for ten months .. 
during which time I waa able to devise four new methods for the examination of soils. 
As I have ste.ted ,in DlY previous letter, this by no means exhauste the .work that has 
to be done on Indian soils, and 1 am very anxious tobriI)g ·the whole 'investigation 
to completion when a monograph on Indian soila could be published or a aeries of papers 
produced dealing with all the aspects 'of the question. 

For your kind information I ·will outline briefly.the importance of .the work on single 
value measurements in soils. 

A proper understanding,of the.relation between soil oonditions and plant growth is 
absolutely essential for any advancement towards ;placingagriculture on a rational and 
.cientific baais. Attempts in this direction in the past have. been mainly confined to the 
measurement of certain ill-defined properties which roughly correlated with the behaviour 
.of the soil in the field. However, as the work in this direction advanced it became more 
and more apparent that no further progress would be possible unless oanduntil our 
methods of .measurements were devised with the precision elf theory1l.nd experiment 
8880Ciated with ,pure ,sciences. The essential features of any method of p:16.(IBurement m 
soils should be-

,,1).RGprclliucibility, S.Il., the method :should,give substantia.lly.tbe S/l.me results 
at the hands of different workers. 

(2) . .Asfar1J.S possible, cit should.befree from any arbitrarilyfixe.d oonditions ,Deces· 
:sary for reproduoibility, such aethe employment of .a .special .appa.ra.tu,s 
with. rigidly defined~pecifications. . 

(3) It should aim at the attainment of some sort of equilibrium and.notstop"shodi 
· at an arbitDarily fixed.-point in the . oourse of ... rea.ction. 

(4) It should be simple both in theory and practice, and aa far as possible fool. 
· proof so that very, high manipulative skill not be essential for its suceessful 
'working. This is especia.lly important for a .country .like India wherJ' 
systematic work in soils is still in its ,infancy, and for ,the collection of 
vast am=t of· data regarding 'Boils, ,highly,skilled .experimentalists .~ 

· neither available 'nor . procurable. 

The prevalence of different methods in different countries for ·the 'measurement 
· of the same factor in soila,: has been painfully -:reflected in, this country • and at:the present 
times the various agricultural laboratories in India are employing different methods 
of study; and I . believe the same . ditlioultywill be .enCCi)llntered . in India. at the time of 

· co-ordinating soil research as is being faced. 11y. the ,International Society . of Soil Science ; 
. namely, the .reluctanoe of individual laboratories to ~ to give up a JIl&SS.of ~ta i'n 
adopting. al new. method, ,howe"l!er ,improved. 

"The importance of soil work having been universally, recognised, it is inevitableth/lit 
henceforth greater attention will 'be . paid to this aspect ·of agricultural. research, and too 
much emphasis caunot be laid on the fact tha,jl unless a serious attempt at standardization 
of methods suitable for Indian soils is made at this stage any attempt at co-ordination 
at a later date would' notbe'possible, 'and,if at.alI,(would involve an . enormous amount 
of labour in the reconciliation of conflicting views. 

With the object of placing before the scientists . in . general and workers· in India in 
partioular, I collected a number of representative samples from all parts of the country, 
and have been working on these soils for the last five years. . M a result of my researches 

· the following methods have been standardized and·can ,be recommendedfolollSe to :8C)il 
workers in India :-

. (I) A..new method of dispersing sails..formechanical analysis (l\lem.1>ept., Agri. J 

Ind •. Chem. Ser., Vol .. l6). 

This'methOd is one' of the simplest ,and ,least drastic of·all therpreliminarytreatments 
. for 'dispersing . soils for ·mechanical'analysis"and·hasbsen found suitable for. all types 

of ROils found in'lndia. 'Under the·auspioes of the International. Society of.SQjl Sclence 
'this methOd is being' examined 'byProlessor Robinson who has written.to~e. tUt.lIlY 



method, with slight modillcation, could be used even for humlla soils, which of cours4: 
i.re rarely found in India. ' , 

(2) A new method of estimating total carbonates in BOila (Bull. Agrl. Res. Intlt.\ 
, ,Pusa, Na. 206). 

All method of estimating carbonates in loils hitherto lujQteeted are tediou8 an~ 
time consuming besides requiring elaborate and cOltly apparatul. The new method i~ 
extremely simple involving only one single titration. With this method it Is pOtlllibl 
to examine a large number of Boils within a short time. 

(3) A new method of stUdying rate of percolation of water through loila (Agri. 
Jour. India, Vol. 24). 

All the methods of stUdying percolation of, water throu~h loil hitherto ,uf(~ested 
suffered from the def( ct that there was no standard method of packing the loil sample, 
and since the percolation of water depends on the manner of preliminary packing of th6 
soil the results had not 80 far been reproducible at the hands of differcnt worke.... This! 
difficulty has been ocvercome by the device of a IIpecial percolating cylinder in which 
the packing is done by the naturall8ttling of the soil in water. The method has been 
shown to differentiate between barren alkali loil and good agricultural loils. 

(4) A new method of determining lime requirement of BOile (Mem. Dept. Agri. 
Ind. Chem. 8er., Vol. II, No.1). 

, It is a simple method involving titration with lime water In the pl'6f!ence of Brom. 
thymol blue indicator. The method has been shown to give good indication of liml1 
requirement of soils by actual field experiments at Dacca represcnting typical lataritic 
Boil of Bengal. 

(5) Electrofiltration a new method of removing exchangeable blU68 from loil 
colloids (Soil Science, Vol. 31, No.2). 

The UI8 of electric current for removing exchangeable b_ from lOill was first 
'llIlggested by Mattson whOle electrodiAlyeia cell is well known. MAttson cell as well as 
its subsequent modifications Ruffer'from the defed that they are c08tly and slow in action. 
'The appllJ'atu8 devised by the writer and recommended for use i. very cheap and can be 
made in any laboratory workshop, and being based on 8 slightly different principlQ ia 
very much quicker in action. 

(6) A new method of estimating total exchangeable bues in soils (Roil Science, 
Vot 31). 

Bases in soils exi8t in two fonn8: Free AI carbonatefl, or combined with the colloidal 
complex. 'The latter are sometimes spoken of as .. absorptively bound" or exchange. 
able bl\lles. The evaluation of total exchangeable bues il of great importance in any 
system of genetic classifiCAtion of soils. The methods hitherto lIuggested, bellidea heing 
tedious suffer from the defect that m.e hBSell (earbornatee) as wcll as solubll' III\ltll prt'fl('nt 
,in the soil introduce errort the magnitude of which is not determinable. It was fdt 
.that for routine work a rapid and fairly ~urate method that could be carried out 1\'ith 
the minimum. of equipment would be ncedNl. The method IlUggPl'W by me con~i8ts In 
,the determination of carboratcs by my titration method, and of total, bases by dilute 
HCL treatment; the difference between the two valuea giving the exchangeable baaea. 

(7) A method for studying soil tilth. (lfern. Dcpt. Agrl. Ind. Chem. 8"1'., Vol. 11, 
No.2). 

The condition of tIte soil known as .. gOOl\ tilth" is associated with the state of. 
, aggre/!&tion of individual particlea into crnml.a or compound particle. Variations In 

soil tilth are chiefly brought about by soil colloids particularly with reference to their 
flocculated or detloccumted condition. For instance, in • gf'neral way, we know that bard 

, impervious heavy soils go into suspension readily when lbaken with water, whereas 
Boils having good tilth rarely show mt".ch IlUSpended matter when shaken with water. 

, Various methods for studying 'the state of aggregation of lOil particlea bave btoen 
suggested from time to time Buch as 3imple shaking with water for a number of houl'll, 

, rubbing, rlumllng , boiling, etc. None of these, however, is reproduciblo in the banda 
. of different workers. Beside&, the nearest approach to the field condition cannot be 

obtained by any treatment that might alter the state of aggregation of t.he particles. 
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A method for measuring the degree of dispersion was evolved by the writer whioh 
'consists in the determination of conventional clay (0· 002 mm. diameter) by the pipette 
method after having the soil in contact with water for 24 hours (referred to a.a Dispersion 
Factor, D. F.) and expre>l8inf? it as pcrr;entag'3 on the total clay content of the soil obtain­
able on complete dispersiorr. This is referred tv 8R Dispersion Co·efficient (D.C.) or D.C.­
D. F. X 100/Clay content. In other words Dispersion Co· efficient measures the per­
cent!l.ge ot the tot.al clay that can P&8S into the suspensoid st.ate by simple contact with 
water, and its v,"ue varies from zero to 100 per (lent. depending &8 to whether soil is 
oompletoly flocculated or completely dispersed. 

Dispel'Bion Co·efficient "an bp, lIi1f'd for compadng the state of aggregation of particles 
in different soils and ill general shows a positivo correlation with the degree of alkaliza­
tion in a given soil. All barrerr alkali SOiiR, ri~h in exchangeable Na, show a high DilI­
persion C,o·efficient (ahove 50 per cent.) Succf'8sful treatment of a barren alkali !!Oil with 
gypsum results in a substantial lowering of the Dispersion Co-efficient and where the 
reRponse is pOOl' tho change in ihis value is ~light. 

(8) A siml'le method of determining sticky point of soils (Agri .• Tour. India. 
Vol. 25). 

The standard technique for sticky point determination requires two weighings a8 
well as drying in the oven for 24 hours. The new techniquo involves only one rough 
weighing IlJId is ~o simple that it could be c!trried Ollt even on the field. 

(9) A new type of hydrometer for the mechanical analysis of Boils. 
The use of hydrometer for the mechan;.cal analysis of Roils W&8 first suggested by 

Bouyoucos. Apalt from the serious criticism;i to which the method has been suhjected 
by Keen, Bo.lllYOUCOS own comparison of results obtained by his method and tho!e by 
the standard mechanical analysis method, do not show a good agreement. In the modified 
form the writer ha.q aimed at producing an instrument of precision which might possess 
&11 the advantages uf simpli('ity. accuracy. and reproducit,ility, and at the same time 
should have some fundamental basis for It,s working. The new type of hydrometer 
can be constructed in the laboratory by anyene pORsessing a moderate skill iJ,l glasR 
blowing, and II> special reading device enables one to tske readings within the fraction 
of &. millimeter and obviates the necessity of paving a paper scale in the hydrometer 
stem. 

(10) A new method of determining clay content of Roils by moisture absorption 
at 70 pe.: cout. humidity. 

There has been so far HO uniform basi~ for expres.ing·hygroscopicity of soils. The 
conception of Hygrosoopic Co-efficient. i.e., the percentage of moisture taken up by dry 
Boil from an atmosphere saturated with water vaponrs is an old. one, and at one time 
wa.q regarded a.q &. vpry important constant for characterising a particular soil. The 
difficulty of maintaining a saturated atmosphere for any length of time led Hitcherlich 
to suggest that hygroscopicity of the soil should be determined by bringing it in equili­
brium with the partial pressure of water vapO~fforded by 10 per cent. Hz So" (.i.e., 
96 per cent. humidity). Somewhat cimilar c siderations led the American BureR,u 
of soil workers to recommend 3·3 per cent. H 2 • ,. (i.e., gg per cent. humidity) for the 
sMIle purpose. All these conoentrations are, h ever, fixed arbitrarily. and thereoare 
no valid grounds for the belief that they represent any fundamental advance on the 
origilllli conception of the Hygroscopic Co-efficient. 

Moisture from the vapour phase may be absorbed byeoils in thl'ee WR,YS. It may' 
enter into loose chemical combinat,ion and exist as water of hydration; it may be takcn 
up in the minut capllaries on the surface of individual particles; or it may fill up the inter­
stitial spaces between the agg.cgates of various partioles. The vapour preBBUre curve 
for soils, therefore, can be split up into three portions represen~ing three forms of 
hygroscopic moisture, viz.. hydration, capilla,ry absorbed, and interstitial. The first 
depends on the constitutional nat,ure of soil colloids, the second on their IRlrfaee area, 
and tho third on their stR,te of aggregation. 

Though a sharp distinction 'cannot be mane between tllS three forms of moisture 
there is evidence to show that we shall not be far \nong in considering 10 per cent. humi­
dity as marking the end of the first form and 70 per cent. humidity as the end of the BIlCond 
form. Since the second form is dependent on the total surface area, clay content of R, 
M123ICAR 0 ' 
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~ ":~'t.e ~~ted from moisture ablorptioa WWeeIl 1()'70 per oenl. hu~t, by W' 
help of an empiricml formala. . ,. ( 

,. (U:), A Dew maDo~etric aPParatul ~or~e._~~n~.~~,pf,lOu.. " .... ~. 
,'" ,TIl", subject of. mechanical analyail 0' lOW. baa ..-ived.'good. _Ill 01 attent 
tromJlOll workms·during recent yeat'll. The lIIodernltendency~ .. beeJrto ex~ tb 
mech&DicalClompoaition of a soil in the form· of a,eontinnoul.eu"e.·Uld many~] 
method. have been suggested for thiB purp0811. Moat of· these'methods require eompli 
eated apparatua and,are only .uitable for comparatively, coaner fractiona.',· They a 
req. uire a constant temperature room for their 8uoceuful working •• The apparatus dem. 
by the writer for thiB purpo!18 can be 1l0DRtruClted in any laboratory with a little skill' 
glaas hlo~, and il capable of being uaed in a lonetant.. tanpemature • bat.b. • The appa 
ntua is aLau uaeful for extremely fine 9Uspenaiou.--a feature which is Dot pl'el4.'nt in any 
other instrument. _ 

(12) A new method of determining the Btate\ of aaturation and pH value of 
10m. 

, , ! 

The state of aaturation of the lOil-(V) is defined .. t.he'ratio:of the amoun~ ."f 
absorptively' bound bases in th" soil (S) to the amount of ba.see the loil is capable of biDd. 
ing (T), both values being expressed in equivalenta. (V) is a very important oonatant 
or 80ils but, the utmost confusion prevails in Boil 'Jitel'ature'u' regar'ds ita experimental 
determination. Most of the methods depend on ,the' absorption 'of, Ba (CHl f by loils, 
aDd in the case of eoils containing bicarbonates, a part of 'Ba (CH)f is ClOnY8rted into 
insoluble carbonatee, and appears as if abaorbed by the Boil, thua introducing conaiderable 
errol' in the determination. 

. .• 'j 

The method devised by the writer de'penw. on the inte~tion betw881l ammonia 
and soils so that the amount of ammonia that a Boil O&D take IIp iB dire~ly proportional 
to ita degree, of saturation. Front the valueB of (V) thus obtai.aed"itiB possible to cal. 
culafij' Jhe, lime '1',quirelJ)ent as well as the apI1roximate plf v.~~ p.~ ~he ~oil,y ,',' I 

\', .The Jastfour ntethods constitute the work'done during,the·t8D1,h!ontha'for 'Which 
the Imperial Council of Agricultural Research gave me a grant. The above forma AI part 
.of,~ work on Bingle . val ue measurements on, Indian loilB, a good deal.till reunains to be 
done to make the investigation complete and compreheDBive. The follOwing are the linN 
on which, ,further work i~ neoo88ary:.- " --" ," ," o'lJ • J ",' '_.' , 

1. The ntost suitable method for the determination of loil reactioD in Indian 
Soils. 

The methods 80. fa~suggested for this PurPoae are :­

(a) ElectrOmetric. 

~b) ~~orimetric. 

(~) Quinhydrone. 

(d) Antimony electrode. 
r ." .... • . - . • ~"", -I .. ~, "! •... f'; (,d IJ ('" 

It is found that different methods show dilferen.t _ultar' Not .ooly this, but-each 
method shows variations depending on the oonditiollll. under. which the determinat~on iB 
lIIade. It is, therefore, very important that the varioUi methods .hould be oompared 
with refe~n~.to In.dian, soils, to b,ring out the ~?I'~ B~table8~1!.~ '/., ,; , ,. 

. . _ 2.. The most suitable method for determining soluble Balta in soiJa.. _ 

Soluble aaltAi in Boils are determined by shaking the soil ,rith watci~,fil~nng and 
then analysing the' filtrate. This would be limple enough.i( that 'waa all; but, luch 
determination are profoundly influenced by the soil water ratio, the time of, _baking the 
type of filtering device, the presence or absence- of COt in the water, etc. The electrical 
t;onduotivity 01" the freB~ing point of the 8uspeD8ion' have' als., ileea UII6d 'far, meaauring 
the absolute aalt content of soils, but these methods are also lubject to Bimilar. errors. . ..... ~... '. .. .' (-.. , ... ...,... - r· rr. ...... r-o'._ .... Q .~.,;. 

'r A. know~edge of Ule 'ponoontration' of ,oils aolutiQn,ia ,very. important, awl it iB, ~~ 
neCI8II8&rY that a uniform method should be standardized for Indian sou.. 



Your most obedient servant. 

A. N. PURl. 
'PhyBiaiJ 'Ohemist, 

Irrigation R_rlr'tAboraioiy; '1AJIore. 
-tt Jf.~; Jif.~ V'IV:~ ~ :\~/i~~'l' ,'\<l 
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ENCLOSURE III. 
PItOOBIDDIlIIG8 01' A MBBTIlIG 01' THB SUB.CoMMrrraB 01' THB PuJlJAB Cot"MCIL O. 

RBSBABVli RBI,!) OK 31sT M.ucH 1932 AT • P.M. AT THB UNIVaUITY CHBMIOAl 
L&BOB.&TORIBS. LutOBB, TO BLUlINB THB BBVlSBD IICBBMB 01' DB. A.~. PuRl 
I'OB OOBTINUING BlS WOBJI. ON TUB 8TANDoUIDIZ&TIOJl 01' MBTHOD8 1'08 SI1IGLB V ALUB ' 

MBASURIIMJIBTS IK SOIL. 

The following were P1'e86Dt:-,. 
Dr. Dalip Singh. 
Professor P. C. Speera. 
Professor J. B. Seth. 
Dr. A. N. Purl. 
Professor S. S. Bhatnagar. 

Resolved that in view of the fact that the Imperial C{lUncil of Agrioultur&i 1:'18earch 
financed this scheme in the paet and it appoora to have produced interesting aud WIOful 
results. this Sub-Committee is of the opinion that Dr. Purl'. P1'e86Dt applicatioll .hould 
be recommended to the Imperial Council of Agricultural ~h. 

(Sd.) S. S. BHATNAGAR, 
Ccm_. 

The 311t MQ#'cA 1932. 

ENCLOSURE IV. 

ExTlU.OT FBOM THJI PBooBBDIlIIG8 01' THB SIXTH MBSTING OJ' THJI PuNJAB CouNClS OJ' 
RBSBABOB BBLD IlJ THJI 0n10Jl 01' THB F'llfAJrClAL CoMMIR8IONB. (DavBLOPMBJlT). 

PuNJAB. ON SATURDAY. THJI 2ND APRIL 1932. AT 11-0 A.I( • 

• 

• 

• • • • • • • •• • • • • • • • 
3. Dr. Purl's revised Scheme for extension of the Grant to carry on work on .. The 

Standardization of Physico-Chemical Single Value me&llurements mOlt 
suitable for Indian Soils". together with the report of the Sub-Committee 
appointed to examine it • 

• • • • • • • • • • • • • • • 
Item No.3. 

M,.. Milne felt that the work propoaed in the scheme is IRlch &8 ahonld be done by 
Dr. Purl personally and not by less qualified men working under hill guidance &8 propoaed. 
The work also required collaboration with work already going on on th_ linea at the 
Punjab Agricultural College. Lyallpur. 

Dr. Bhatnagar said that the method employed by Dr. Puri is different from th<Me 
adopted at Lyallpur or elsewhere. The work, he felt. would be done by Dr. Puri himaelf 
but he did require some Assistants to help him. 

R. S. Jat Chand referred to paragraph No.5 in the scheme requiring physiological 
study. He saw no provision in the scheme for deu.ling with this side of the work. 
Certain of the contemplated items of work had a closer connection with physiology than 
with Chemistry. 

M,.. Milne referred to the conditions on which Dr. Puri'slallt grant was made. One 
of the conditions attached to the grant was that the grant was not made to cover routine 
analysis of a large nUmber of soils but W&8 intended for the critical atudy of fundamental 
methods to be investigated in suffioient detail to mow whether or not they wrre 8uitahle 
for adoption &8 standard methods. 

Dr. Bhatnogar said that the method could only be atandardised if applied to a 
large number of toils. 

Dr. Mdemie Taylor said that Dr. Purl had a aeriea of lOils which required inteDlliYe 
atudy and felt that there 11'18 no qnestion of conducting routine analYlis. In reply to 
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• question by the Vioe-Preeident he laid thet he is prepared to act in a consultative 
capacity. 

M eur,. M ilm arul. Bhatnagar felt that it should be clearly stated that the investi. 
gation would be carried out in close consultation and collaboration with certain aspects 
of the work now being done at Lyallpur. 

The Vice-Pruident asked whether the Council could say in forwarding the scheme 
to Government that the coll&boration of specialists in the Agricultural Department 
was as8ured. 

R. 8. Jai Charul. considered that the extent of the coll&boration should be stated. 

Mr. A/wi Htul8ain felt that the scheme was so elaborate that two Assistants are 
insufficient. 

The Council finally d:ecided to recommend the scheme to the Imperisl C<>unciJ of 
Agricultural Research subject to it being stated that the work would be done in consul· 
tation with experts at Lyallpur. 
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APPENDIX X. 
~ 'I'~ ,'~r'.' I .. 

SU'8JIliCT No.8. 

CHEAPENING THE COST OF WIRE FENCING USED FOR THE PR<YI'ECTION OF 
'1,:- ,. r '"'" "Ii"" ,CROPS AGAINST WU» ANIMAIB.' I .. ; I'" "... .,"!' 

Attentio'n is invited to the attached note (EMloaure I)' on 'the subject mentionetl above 
whiclbwaa ciroulatedt to the AdviBory Board olthe Imperial, Counml of AIlI'i8llitural Re· 
aea.rch at .its meetin~ heldinJllDe 1931 and the dilIcU88iGIIII tUreoIl at the' Board jEncro.l1ftI 
II). A copy of the relevant papt'i'8 W&8 furwarded (Enclosure III) to the Indian TlIoI'ift 
Board in Septemher 1931 for consideration in connection with the question of the Wire 
and Wire Nail Industry which WII8 'then enga.gin~ thrir att .. ntioD. " . 

, ' 2~ It'}lt;In~'Tarilt BOard. whose report haK since been 'puhlished, have recommend .. d, 
(Enclosure IV) the el.cluaion from t,he Protective duty of barbed and atranded fencin,r 
win! and, wile nettj~ I Thi. is. !J&tisfactory 110 far as it goes ~ ,bat it wiD benecesaary to 
wMlch the mattel> carefully &nd see ,that fencill(! wi ... i8 not 8UbjOOted to a 'Pro~if)',Jiuty 
when the question of substantive, in place of temporary,protfootiom 01 the/wire and ..u. 
nail industry comes up. • 

3. It will he seen from Endosure n that the AdvillOrv Board recommended that the 
duty on wire fenci,l)g. for whatever purposes imported. abould in the interesta of Indian 
Agriculture he abolillhEd. In view of the prevailing acute finaneialltringflncy, however. 
it is considered that a more favourable opportunity must he awaited for taking up thfl 
question of the total removal of the duty. 

These papers lIoI'e now for the information of the AdvillOry Board. 

Tlaa 31Be May 1932. 

ENCLOSURE 1. 

CHARAN DAB. 
8enodtJry. 

CoPY OIP A 1'0TII BY lIB. M. S. A. BYDARI. I.C.8., SIIiCBIliTABY. brPRIUAL CoUlJCIL OIP 
AGRICULTURAL RIliSBABCB. DATBD THB 19TH M.t.Y )932. 

SUBJBCl' :-tJ1aaapening the COBt of wire fencing 1Ued fur the proItefion of Cf'fJ']n agai.nM wild 
an.imal8. 

At the conference convenEd in Simla in October 1928 to consider the Report of the 
Royal Commission on Agricultrre. the point was raised (i) that the duty on wire fencing 
acts &8 a deterrent to ita more general use tor the protection I)f crop!! from the depredatioD8 
of wild animals. It W&8 tlUggested that such fencing should he brought within the scope of 
recommendation No. 71 .of Chapter IV of the Royal Commi.ion'. Rc>port and that wire 
fencir.g sold through the Agricultural Department or certified by it to be definitely used 
for agricultural purposes should be admitted duty free. Since t,hat Conference another 
suggestion has been placed before the Council. vi •.• (b) the powIibility of exempting from 
duty woven wire fencing which is little used for purpoeee other than agricultural. 

2. The Commerce Depllol'tment to whom both the pointa were referred are of the 
opinion that none of the suggestions can be accepted. Suggestion (a) offends agairuot the 
principle that the rate of duty on any article should not depend on or vary with the inten· 
tion of the importt>r ; &8 regarda (b) an examination of the propoll&) ahowa that it is not 
possible to find a BIlOOification which would exclude articles used for other than agricultural 
purposes. In regard to (b) it is further stated that this IlJIlgestion should be looked at 
mainly from the points of view of the interests of manuIactnrere of wire and wire producta 
in India and 1088 of l't'Venue. The Indian firm manufacturing wire and wire producta 
has applied for protection and the question of regranting protection to auch manuIacturers 
11&8 been referred to the Tarift Board. 

3. It is noJ for the consideration of the Advisory Board whether in the circutnateDcN 
~zp1ained in paragraph 2 above the Council should let the matter drop. 
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ENCLOSURE n . 
• ' ,) f 

. EXTRAC1' J'BOM' THlD PRoOBEDINGS OJ!' THlDlt4I!lETING 01' THlD ADVISORY BoARD. JUNE 1931 • 

• • • • • • • • • • 
Oheapening the coat of wire fencing mea for the protection of cropB against wild anima(.$.­

After,the.Chairman had introduced the subject Dr. Hyder made'aD imJiaMioned appeal 
againshaorlficing the interest olthe agriculturists for the sake ·of a few industri&liste. ,He 
Mid, that ,wire fencing, W&ll useful· not only for protectioa, against wild &nimale bllt also 
against the depredations of tame ones. He was not'impreseed.with the argument that it 
was not poeeible i;(} find·a specification whioh would exolude wire fencing used for other 
than agricultural· purposes. It should not be, in his opinion,' beyond rthe wit ·of the Cns­
tomB.authorities,to:work out. a specification .. If it was ,impossible to 'do: so then he' would 
nther that all' woven'wire ,fencing were admitted free of duty. Seventy-five per cent. 
of the 350, millions of ' the population of India were agriculturists. , Though 'everyone realis­
ed hisoimportance to the economio life of the oountrythe agricUlturist had few, supporters 
.whenthere.camsla·rconftict between>his interests and4hose ·of· the industrialist; ;The 
gradual protection of indigenous industries at the expense of theagricultlH'ist had· been 
going on for the last few year. and he thought that time hadoome to cry·a halt. I He quite 
realised that u a. few Indian industrialists interested in wire producmon elaimed protection 
theYiwould in the end obtain it., , But. it· was in any oase up' tothi&Board, which ,had'solely 
the interests of the agricnlturists to l!a.feguard to make a. stand for the latter ~ApplaUBe). 
Mr. Milne liaid that while,he fully appreciated what had fallen from Drl Hyder he saw:one 
or two difficulties.. One was that much of the woven wire fencing, imported ini;(}. India 
was not used for agricultural purposes. Out of the RH. 20-30 lakhs worth ,of .wire fencing 
includirig all sorts imported. a great portion was probably used for engineering and build­
ingpurposes .. Thilfbeing so what was yequired was a definition which would.djfferentiate 
·between.wireused·for.agricultural and that used for other pui-poses .. Dr., Agharkarin­
vited the Board ~ c'onsider the realities of the position. There were very few cultivators 
in India who' used wire fencing or were in a position to do so. Wire fencing was used prin­
cipally on Government Farms arid by a few rich l&nd owners. The oustoms duty was 
no hardship for them. Mr. Main dioogreed with Dr. Agharkar. Fencing, in his opinion. 
represented a distinct advance in . agrioultural improvement. Agricultural Departments 
should therefore do all they could to encourage the greater use of fencing and anything 
'like'li duty which'tended 00 discourage its use should be done away witIt. In the Southem 
Division of the Bombay Prtosidency; for example; they had 6 lakhs of acres menaced by 
wild pig. Ia this area there were a.lrea.dy 42 miles of fencing half of which was stone wa.ll 
&nd half wi~ fencing. The cost worked out at about RH. l,100 per mile. '.!:hey.oould 
I!&l'e Rs; 165'pennile-if the'duty was removed. Dr. Hyder ellliuired whether certain ranges 
of woven wire fencing could not be' exempted. Mr. Milne replied that that 'Would hardly 
be pra.cticablsal! fencing which could be Used for the protection of fields could also be used 
for building and engineering. purposes. Dr. Hyder said that &nother benefit' which would 
acorue iroQ1 the greater use of wire fencing would be the sa.ving from,destrliCtian of mirior 
forests which were' at present being denuded to provide fenoing. Colonel Olvel said. that 
from the Animal lIusbandry point. of ·view also the increased use of wire fencing fOJ: ,stock 
'farms was necessary. Ra.o Bahadur Ananda Rae said that. in Madras there were not half 
a dozen large PlVprietors wh() use!!. ~ire fencing. . There· was no immediate prospect of 
'Wire fencing being used.. In l\Iaclrel! prickly pear prGvided anatura.l, efficient. &nd cheap 
·fencing. The cost of wire fencing in Madras worked out at about Re. 1 per·.yard. Mr. 
H~derson said that in ord~ to avoid th~ diffioulty of defining wire fencing for agricwtural 
purposes a rebate might be given for every mile of erected fencing ... He was informed that 
this suggestion had been examined. but fo~d impracticable. ,Dr. Hyder suggested ijIat a 
conference should be' held as between the representatives of the Agricultural Departments 
&nd the Commerce Department BG a.,s to come to some agreed solution of the question. 
He was informed' that' this had be6n done but without success. . 

.;..! ,..)0, iJ L ... :i. t, . .J .d'--'1I. 'fbl.'....:;:".r:t.(:.·r) :-j.~. I: , . _"j-.";' ~.J ,i., ~L,l,J .:.L iJ ." -".;: ~t 

In the result the Board recommended that the duty on wire fencing for whatever 
purposes imported should in the interests of Indian agrioulture be abolished. 
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ENCLOSURE m. 
(JoPy OJ' A LBTl'U J'ROM m. SBCllBTARY, IMPIlBIAL (Jo111'ClL 01' AGlBlVULTVaAL RUJUBOB, 

TO TBlI SECRBTAllY, hmXAN TARIFJ' 1l0AJID, SrolfIlJlOUS. Hn.t. 00T4CAIl111'D, 

No. 2~iA., DATED 'l'HlI 14/17TB SU'J'&u 1931. . 

8UBJECT':--Ckeape"ing Ike eM 01 wire lencin, rued lor Ike proIuIiDra 0/ ~ .i ... wild . 
onimat •• 

In connection with the question of the Wire Nail Induatrywhichia now engaging the 
attention of the Tarifl Board I am directt'd to state that at the meeting 01 the Board 01 
agriculture, held at Pusa. in December 1929, a .. pecial sub-oommittee oonaisting of the 
Afficers* noted below. 11'88 appointed .. to review the pro~ made in regard to the pro­
tection of crope from the depredatioll8 of wild anima1a &ince 1925, &Del to adviae whether 
the recommendatioll8 made by the Board of Agriculture in tha' year requinl modifloationa 
in the light of the knowledge and experience now available n. The Committee after a Yery 
careful examination of the entire question recommended ."'" dio that .. in view 01 the 
importance of extending the uee of wire fencing for crop protection the Committee would 
tnipport any suggestion ~ bring such feDeinlt within the IOOpe 01 Reoommendation 71 01 
Chapter IV of the Royal Commission's I't'port and considerll that it should be exempt from 
import duty. In view of the difficulty of dociding whether fencing is imported for &j(ri. 
cultural purposes or not, a rebate of the import duty paid should be giveo 00 the recona­
mendation of an officer duly authorised to grant certificates to this effect. U this propoaal 
ill not feaaible, 88 an alternative the Committee recommends that specified typee 01 woven 
wire fencing, mainly or entirely used for agricultural p~, should be eblllpt from 
duty. The report of the Committee in this respect 11'&1 adopted by the Board. 

2. This particular recommendation 01 the Board of Agriculture 11'&1 taken up for 
consideration by this Department and it 11'88 ultimately decided that the question should 
be placed before the Advisory Board of the Imperial Council 01 Agricultural Research 
before any further action was taken. I am to forward herewith. for favour 01 conaider .. 
tion by the Tarifl Board, a copy of Mr. Hydari's Note, dated the 19th May 1931 (Enclo­
sure I) circulated to the members of the Advisory Board in June last &lid record 01 the 
discuBBion (Enclosure II) at the Board on the subject. . 

ENCLOSURE IV. 

EXTEACT DOM REPORT OJ' THlI hmIAN TARIFJ' BoARD Olf THlI GBAln' 01' PBOT.arJO. TO 

'l'HlI wm. AND WIRE lfAIL IlfDU8TBY, 

• • • • • • • • • • • 
17. In addition to plain wire and wire nails the IDdiao Steel &Del Wire Product. 

No duti... p1'Op""ed on other propose to commence the manufacture of barbed wire and 
wire products. stranded fencing wire .for which the nee.ary machinery 
h88 been purchaaed. 

*1. Mr. F. J. Plymen, C.I.E., A.C.G.I., Direotor of Agriculture, Central ProvinCCII 
(Chairman). 

2. Mr. T. Bainbrigge Fletcher, R.N., F.L.8., F.E.8., F.Z.8., Imperial Entomologist. 
Imperial Institute of Agricultural Research, Pusa.. 

3. Mr. P. V. Isaac, B.A., D.I.C., M.Sc., F.E.S., Second Entomologist (Depterist), Puaa. 
4. Rao Saheb B. P. Vagholkar, Deputy Director of Agriculture, South Central Division. 

Bombay Presidency. 
5. Mr. P. B. Richards, A.R.C.S., F.E.S., Entomologist to Government. United Pr0-

vinces. . 
6. Mr. C. Mayadas, M.A., B.Sc., Principal and Profesaor of Agriculture, Agricultural 

College, Cawnpore. . 
7. Mr. Mohd. Afzal HUBain, M.Sc. (Pb.), M.A. (Cantab.), LA.B., Locust ~rcb 

Entomologist, Imperial Council of Agricultural a-rcb, Lyallpur. 
8. Mr. F. Dt Odell, M.A... Deputy Director 01 Agriculture, West Central Circle. Mape, 

Burma. 
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It is now in course of erection and we have therefore not been able to examine ita 
working. The importance of wire fencing from the point of view of crop protection is a 
matter to whioh our attention has been drawn by the Imperial Council of Agricultural 
Research. We have had no opportunity of estimating the burden which the protection 
of this class of wire would impose on the agricultural interests concerned. Our aim in this 
enquiry has been to provide a soheme of temporary assistance for the industry which will 
place it in approximately the same position as before protection was withdrawn and we do 
not oonsider it desirable to extend the scope of assistance till conditions are ripe for a full 
examination of the C&88 for substantive protection. Accordingly we recommend that 
the duty we have proposed should apply to (1) iron or steel wire of all kinds other than 
barbed and stranded fenoing wire, wire rope and wire netting and (2) wire nails, and further 
that the existing arrangement for exempting wire rod imported by the Indian Steel and 
Wire Produots from duty should be continued. We recommend also that the protection 
of the Wire and Wire Nail industry should be examined fully in connection with the next 
Statutory Steel enquiry. If it is found then that the proposed rod mill has been insta.lled 
and wire is manufactured out of indigenous material, there will naturally be a strong 0&88 

for considering the grant of protection on a scale sufficient to ensure the full development 
of the industry. The question of the tariff treatment required for bars less than i ft. 
which is intimately connected with the proposal to erect a rod mill could then be examined 
in relation to the general soheme of protection for steel. 

M123ICAR p 
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APPERDIX XI. 
St7BJBOI' No.9. 

,APPLICATION FROM THE GOVEID."MF.NT OF THE PUNJAB FOR A GRA ~ OF 
RR 6,60,000 SPREAD OVER A PERIOD OF FIVE YEARS, FOR A RCHEME FOR 
THE DEVELOPMENT OF SCIENTIFIC RESEARCH IN THE IRRIGATION 
BRANCH, PUBLIC WORKS DEPARTMENT, PUNJAR. 

Attention is invited to the atu.ched letter from the Government of the Punjah. Public 
Works Department. Irrigation Branch, No. S92.Nor., dated the 13th January IP32. on the 
Bubject of the development of Bcientifio research in the Irrigation Branch, Publk Work. 
Department, Punjab. The Boheme which is fully explained in the note (EnclOl<ure II) 
of the Scientific Rell6arch Officer, Irrigation Research Division, Lahore, invol_, a non· 
recurritlg expenditure of Re. 2,00,000 and an average nlOurring expenditure of Rio. 2.24,000 
per annum, or a total expenditure of Re. 13,20,000 .pread over a period of five Y"'U.. It 
baa been IIuggeAted that the Council8hould contribute a sum of Re. 6,60,000 .prf'll'l uVl'r a 
periOlt of five years. 

2. The echeme is for the oonsideration of the AdviBory Boerd. 

TM 26tA May 19.32. 
CHARAN DAI'!, 

S_tlary. 

COpy Oil' A LETTER nOM THB SBOBETARY TO ('TOVBR_BNT, PuNJAB, PuBLIC WORKS DE· 
PARTMBNT, IRRIGATION BRANCH, TO THB SBCRETARY, IMPERIAL CoUNCIL or AGRI. 
CULTURAL RESBARCH, NBW DBLHI, No. 892·NoR .. DATED THE 13TH JANUARY 1932. 

SUBJECT: -TM DtveWpment oJ Scie1llijic R~earcA in 1M lrrigatima Bronch, Pllhlk Wark. 
Departmm', Punjab. 

I am directed by the Governor in Council to iilivite the conourrence of the Imperial 
Council of Agricultural Reaearch in the allocation of funda at their diapoaal towards the 
scheme for the development of Scientifio Research in the Irri~tion Branch, Public Worb 
Department. Punjab, ... embodied in the Note (Encl08ure II), dated the 4th April ID31, 
by Dr. E. McKenzie Taylor, copil's of which I enolose acoordingly for favour of dilltribution 
to, and consideration by, the Prepident and Memben of the Council. 

2. Th8 first paragraph of this note deal. with the earlieat hilItory of thi. ~lwme of 
Reaearch, and make8 reference to the former pronouncement. of the Imperisl (Jovemment 
up to 1923 on this question. 

3. In tracing the Bubaequent further growth of the preaent re8earch activity, the note 
emphae.M its ever increasing importanOft, e8pecially in regard to urgent and grave probwlDB 
of waterlogging, which has led now to the immediate lIIled for .. strong and fully enquipped 
Irrigation Reaearch Institute under the administrative control of the Irrigation Brafll.'h, 
whioh is 80 int.imately and eBBentially conOl'rned with th_ problems. 

4. In view of the vital importance of the work required and expected of thia lnatitute 
as affecting the pr08perity of the Punjab, which i. velJted in the canal", and the eRllential 
correlation with irrigation, of the problems dealing with the app!i<'ation of water to thfo Boil, 
and the remediCB for such effect. as are deleterious and would lead to detA>rioration of irrijZa. 
tion, it baa been accepted I>y this Govemment, and I am to make it ck-ar that any lIubven. 
tion given in reaponse to this application will be expt'nded under the orden of Governrrumt 
in the Irri~tion Branch (i.e., the reserved Bide). which will Lf, in BOle contl'ol of Irri",ation 
Research. 

5. I _ume that in OOll8idoring the luggeation made in tlte penultimate IJluagraph of 
the note as to the suitable contribution to this work it will be clear that the average amount 
of the subsidy 8uggested is Ra. 1,32,000 JlE'I' annum for 5 years from 1932 and thi" Govem. 
ment is prop08ing to meet the balance Ra. 3,79,000 per annum in addition to the Mn· 
recurring expe~diture. 

6. In this connection it will be borne in mind that theae probwma are of very cOII.ider· 
'able importance .Iso out.ide the Punjab, to other provincea of lJulia. and tG other parta 
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of the British Empire. So far 88 this oonstitutes a general olaim for Irrigation Researoh. 
on Imperial funds, the posse88ion by t.he Punjab of the largest irrigation system in the world, 
entitIes it to the best means for oarrying out his research into irrigation problems. 

7. The Soheme has received the approval of the Punjab Counoil of Research, and a copy 
of the Seoretary's letter No. 9310, dated the 20th April 1931, oonveying this approval is 
Imolosed for reference. 

ENCLOSURE I. 

COl'Y OF A LETTER FROM TIlE SECRETARY, PuNJAB COUNCIL OJ' RBSBAR(JH, TO TRB DEPUTY 
SECRETARY TO GOVERNMENT, PuNJAB, DEVELOPMENT DEPARTMBNT, LAHORE. 
No. 9310, DATBD THB 20TH APBIL 1931. 

SUBJBl-""l' :-Development of Scientific Re&earch in the Irrigation Branch. Public Works De. 
partment, Punjab. 

I have the honour to forward herewith a copy olthe scheme (Enclosure II) whioh has 
been drawn up for the development of scientifio research in the Irrigation Branoh. 

The soheme in its present form was oonsidered by the Punjab Council of Research at a 
meeting held on 18th April 1931. The Council approved of it and considered that the total 
expenditure involved was not eX0888ive in comparison with the problelD8 to be studied. 

Several members of the Counoil did not agree with the sllales of pay 'Proposed for certain 
clt-rioal and teohnioal establishment. The feeling was expressed that the clerical establish. 
ment was very large and in some cases very highly paid whilst the pay proposed for certain 
of the teohnical establishment did not appear sufficient to attract good men. The Council, 
however, recommended that. the scheme ·be sent forward to the Imperial Council of Agri. 
oultural Researoh for provision of funds to the extent shown, and that when funds are grant. 
ed tho distribution of these funds between clerical and scientific staff should be reCOD· 
sidered by the Counoil. The Council further desired that it should be made clear to the 
Imperial Counoil of Agricultural lWse~roh that the contribution which the latter is request. 
ed to mlloke is only half the additional expenditure proposed in connectio~ with this line of 
research. 

I haye the honour to request thllot the Boheme be sublnitted for the oon.~ideration of 
Government and. if approved, be forwarded to the Secretary, Imperial Council of Agrioul. 
tural Reselloroh, Simla. The next meeting of the Advisory Body of the Imperial Council 
of Agricultural Research is being held in Simla from the 8th to 13th June 1931, and the 
Seoretary has intimated that all sohemes for oonsideration at that meeting must reach him 
not later than 1st May 1931. 

. The neoossary printed copies of the scheme are being prepared and will be submitted in 
the course of the next few days. 

ENCLOSURE II. 

NOTE ON THill PROPOSED DEVELOPMENT I OF SOIENTIFIC RESEARCH IN THE lBBIGATION 
BRANCH, PuBLIC WORKS DEPARTMENT. PuNJAB. 

1. The existing Punjab Irrigation Research Laboratory at Lahore may be regarded as 
having come into being with the issue by the Punjab Government on 22nd August 1924 of 
an Order in Council directing that the servioes of Mr. B. H. Wilsdon. of the Punjab Educa­
tional Servioe. should be placed at the disposal of the Irrigation Branch for a period of two 
years. As early as 1915 a proposal had been made by Sir Thomas Ward as Chief Engineer 
for the appointment in the Irrigation Branch of a trained physicist to undertake research 
work in connection with various irrigation problems. The Imperial Government, while 
reaJ.ising the importance of such expert investigation was reltlotan~y compelled, owing to 
the state of fina.ncia.l stringency then prevailing, to defer its approval of the proposal; and 
later, in 1923, when the question was again raised on the broader bases of a centrslised re­
search station with subsidised provincia.l substations, the province was thrown back on its 
OWD resources by a pronouncement that Provincia.l Governments might not look for oon­
tributions from the Imperial Government for carrying out their IIOhemes of research. 
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2. Mr. WiLldon'. appoilltment ill 1924 ... Scientifio a-oJa Ofticer ill the Irrigatioa l 

Branch marks the firat step taken towards giving effect to the view. expn.ed by Sir Thom .. 
Ward nine years earlier. In the next four yean. however.lUbatantial progrelll ill irrigation 
research resulted from the keen attention given by the Provincial Government to the lub· 
ject of waterlogging and the conaequent deterioration of irrigated lOil.. In November 
1925. by an order of the Governor in Council. there w .. formed an independent Water· 
logging Enquiry Committee consisting of two technical offioera working under the Revenue 
Department to invest.igate the problem of waterlogging and report it. conclusions to Gov. 
ernment. Mr. Wilsdon WBB appointed to this Committee, in addition to hit duti81 in the 
Irrigation Branch. BB Scientific Member. while Mr. E. S. Lindley of the Irrigation Branch 
acted as a whole·time Secretary and Engineer Member. Funds were allotted and separate 
ataIJ provided' for each member. that assigned to Mr. Wilsdon including a loil phyaicitt. 
a field BBSistant, two muqaddams and two computora for statistical work, th_ being 
additional to the sta1f employed under him in his capacity .. Scientifio ~h Offioer. 
and paid from Irrigation Branch funds. In June 1927. the provincial Waterlogging Con· 
ference of IIOme twenty members under the presidency of His Excellency the GoVertior held 
the firat of its annual meetings. In November 1927. a special Waterlogging Inveatigation 
Circle under the Irrigation Branch was constituted with Mr. A. N. M. Robertson in charge. 
Shortly after its formation Mr. Roberston relieved Mr. J..indley .. Engineer Member of the 
Waterlogging Enquiry Committee and in his dual capacity controlled all recorda and in­
vestigations relating to the rise and fall of aubaoil water levels, and alao to • large extent. 
the energetic me&8Ul8l taken by the Irrigation Branch to regulate th_ levell in irrigated 
tractB by drainage and pumping. In December 1928 a provincial Waterlogging Board 
WBB created under the presidency of Financial Commissioner. Revenue, for advising and 
offering criticisms and recommendations on the general policy and progr811 of departmental 
meBBureS to control the evil of waterlogging. In addition to the Chief Engineer concerned, 
the members included the Financial and Revenue Secreta.riea to Government. and the 
Directors of Agriculture and Public Health. This Board held the firat of it. quarterly 
meetings in December 1928. As a conaequence of it. creation, the Waterlogging Enquiry 
Committee was abolished. its staff being abaorbed by the Irrigatio~ Branch and distributed 
between the Scientific Research Officer and Superintending Engineer. Waterlogging Ill' 
veatigation Circle. 

3. At this stage, BB a result of the amalgamation of his dual dutiea, the Scientifio Re­
eearch Officer found himself in possession of a staff which, apart from the ga1.etting of cer. 
tain posts, is practically identical with that normally employed at the present tim.. This 
jncludes the following:-

1 Scientific Reaearch Officer. 
1 Mathematioal Officer. 
1 Statistical Officer. 
2 Assistant Research Officera. 

4 Junior Research Assistants. 
1 Sub·Overseer. 
8 Computors. 
4 Muqaddams. 
1 Mechanical Driver. 
2 Mistries. 
l' Fitter. 
2 Gauge Inspe< ·tors. 
1 Laboratory Attendant;. 
1 Storekeeper. 
1 Draftsman. 
1 AoooUlltant Head Clerk. 
e Clerk&. 

Gazetted Stal/. 
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Of the two Assistant Rt-search Officer. one is a physicist in charge of the physical laboratory, 
and one a soil·chemist and agriculturalist in charge of the chemical laboratory and of soil 
survey and farm reclamation work in the field. Of the four Junior Assistants, one is the 
Farm Manager, one is in charge of the workshops, one assists the soil·chemist and one is 
in charge of gravity survey work ullder the direotion of the Mathematical Officer. 

4. The above staff is employed partly in the Research Laboratory at Lahore, and 
partly at Chakanwali Reclamation Farm or in the field. The laboratory building was com· 
pleted and occupied in 1928. A plan (marked A) of this building is attached.* It is pro· 
vided with a supply of water gas and electricity, and includes well.equipped chemical-and 
physical laboratories, a workshop with three lathes and a drilling. machine, and a hydraulio 
laboratory with a 60·feet gla.ss sided flume. A circulating supply up to 5 ousecs is delivered 
to the flume by a battery of motor·driven centrifugal pumps, while facilities are provided 
for direot volumetrio measurement as well as for contiriuous measurement by Venturri· 
meters. 

The Chakanwali Farm, situated alongside the main line of the Lower Chenab Canal 
and some twenty miles from its headworks at Khanki has an area of about 3,600 acres. 
It was acquired in May 1926 for the purpose of carrying out experinumts on the rrelamation 
of waterlogged and alkaline lands of which it mainly consisted. 

5. A general idea of the extent and growth of research activities undertaken by the 
Scientifio Research Offioet' may be gathered from the following approximate figures of 
actual or budgeted expenditure during the la~t six years :-

Fro m funds aJlotted by 

Year. 
Revenue Irrigation 

Department. Department. 

Rs. Rs 
1924·25 .. .. . . 30,800 
1925·26 .. .. . . 12,000 41,200 
1926·27 .. .. . . 26,900 1,81,800 
1927·28 .. .. .. 39,000 3,78,900 
1928·29 .. .. .. 49,000 2,42,000 
1929·30 .. .. . . .. 1,97,300 

Total .. 1,26,900 10,72,000 

The above total expenditure wa.s distributed as below:-

Establishment and' work in Laboratory 
Waterlogging Investigations 
Reclamation work at the Farm 
Suspense 
Laboratory Buildings and Equipment 

Total. 

Rs. 
30,800 
53,200 

2,08,700 
4,17,900 
2,91,000 
1,97,300 

11,98,900 

Rs. 
3,46,900 
1,35,200' 
4,86,400 

36,700 
1,93,700' 

Total 11,98,900 

As an offset to the third item above, the farm has yielded during the period in rent and 
produoe a direct revenue of about Rs. 1,33,000 which takes no account of the appreciation 
in value of some 640 acres of reclaimed land. 

• Not printed. 
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6. Although not formally reoognieed, the work of the lAbor"ory baa t-n oarried out 
under the following Il'CCtiona:-

I.-Mathematical Section under the Mathematioal Officer. 

U.--Statu.tical Section under the Statistical Offioer. 

lli.--Soil Chemistry and AgricultUlal Section under the Roil·Chemillt Aai"tant. 

IV.-Physics Section nnder the Phyaicist Assistant. 

With the exception of the Mathematipal Officer. the lIfICtional offic81'8 mflntioned above 
acquired the greater pa.rt of their training as retlt'VCh worken under the direct pereonal 
guidanoe of Mr. Wilsdon. Some of t.he more imvortant work donfl to ria .... is briefly eum­
mariaed below :-

1.-MathematvalSectian :-

(a) Theorotical treatment of the flow of a fluid in a aaturated homogeneoul poroul 
medium. 

(b) Treatment of problemil connect.ed with IUbaoil flow from open ohannell and 
into wells, I\Ild the determination, from actual ohaoervationa on wella, of the 
value of the tranamission constant oflOill. 

(e) Torsio~ Balance survey of the submerged rock barrier traverain~ the Rechna 
and Chajh Doaba of the Punjab. 

(d) Mathematical treatment of variou. probleme arising in othl't IMlCtiona. 

(e) Preparation of various controlling and measuring devi0e8 in oonllf'CtioD with 
the 5·cusecs hydraulic flume re<'ently iD~od. 

Il.-8tatiBticalSeetian :-

(a) Determination, for sevcral of the perennial Canallyatem& of the Punjab, of 
regression curves giving the relation between the time·diatribution of water 
applied to land (as rainfall and irrigation) and the 1'8tf1 of rise of the IUb30il 
water table. 

(b) Application of 8uch regression curve& to prediet the cffect of changea in t.he 
application of irrigation water. 

(c) Analysit. of the results of watercourse experimentl' with a view to determine 
the exteut and distribution of wastage of water in normal irrigation prac­
tice. 

(d) Invebtigation of the relations between the diachargell of the river Indu at 
Sukhur and the discharges at upstream eitea. 

111.-8oil Ohemistry and Agricvltural Beetian :-

(a) Soil analyais of various irrigated tracts of the Punjab and of tho, alkaline 80ill 
of the Chakanwali Farm and other areae. 

(b) Analysia of subsoil waters and the waters of wellA and open drainage channel •• 

(e) Invelltiga.tion of the osmotio forces of lOil8. 

(4) Investigation of the effect of light on the hygrot!COpio co·efficient! of thin 81m. 
of colloidal clay. 

(e) Study of thfl elBore!lOence of .. It! from brickwork and of methode of it. pre­
vention. 

(f) Reclamation of waterlogged land by OpeD and IUbaoil drainage and i~ cultiva­
tion by steam tackle and tractor. 

(g) Experimental cropping 8.I1d manuring of reclaimed land. 

(Il) &e::lamation of alkaline land by _bing and treat_' wi~ gypsum IUId 
green manure&. 
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IV _Physiu 8tJCtWn. :-
\a) Investigation of the hydrostatio pre9lltlre of water under conditiollJll of 

partial saturation. 
(b) Determination of the hydrogenion concentration of soil extracts and A118-

pension" by means of the gla.Qs electrode apparatus. 
(e) Grading of river and canal borne silts by a new method involving the continuous 

photographic record of minute changes of pressure in a manometer. 
(d) Installation at numerous canal stations of a new type of instrument, devised 

in the Laboratory, for measuring the evaporation from all causes from 
the surface of a porous pot exposed to sun and wind. 

(e) Application of a conducto-metric method to the analysis by titration of waters 
and soils extracts. 

7. While the work carried out during the last six years by the Research Division 
in the Laboratory and in the field, ha~ added materially to an understanding of fundamental 
IJrinciples, and has elucidated many of the factors involved in the process of Boil deteriora­
tion in irrigated traots, it has yet to find an eoonomic 'solution of such problems as the 
prevention or cure of progressive salinity of soils with a rising water table, or the treatment 
of unproductive allraline soils so as to render and maintain them fertile. The pressing 
need, in view of the increasing seriousness of these problems, and of the vast interests at 
stake, of intensified research on a much wider scale than hitherto attempted has now been 
recognised by the Punjab Government. In a, oomprehensive note, dated the 9th August 
1929, Mr. Calvert, as ]<'inanoial Commissioller, Development, emphasised the vitaJ. impor­
tance to the Punjab of the early development of an institute devoted exclnsively to re­
llearch into problems other than those of a purely agricultural nature, connected with the 
application of irrigation water to soil. Basing his views on the evidence oolleoted by the 
Royal Commission on Agriculture in India, and on the opinions of such high authorities 
as Dr. Keen of Rothamsted and Mr. Howard of Indore, Mr. Calvert revealed the inade­
quacy of existing efforts to deal with the problems of Irrigation and strongly urged the 
oollaboration in a single fully equipped institute of a group of specialists, each responsible 
for a particular branch of research, working under the immediate guidance of a Director 
as head of the Institute placed under the administrative control of Irrigation Branch. 

8. Under the orders of Government a scheme, baaed on Mr. Calvert's proposals, was 
recently formulated for developing the existing Research Laboratory into an Irrigation 
Re8earch Institute of greatly increased scope and strength. It aims at a programme of 
gradual expansion spread over a period of five years, and provides for the ultimate employ­
ment of the staff enumera.ted in the appended schedule. The staff will be organised fu 
fivl' research sections with Central Section in which all work of a general nature will be 
placed lmder the Director and his Personal Assistant. The Statistical Officer and his 
staff, all clerical, acoounts and drawing offioe establishment, and that concerned with 
",toreN, library and publication work will he placed under this section. The five research 
sect-iolls will he accommodated ill the existing buliding extended by the addition of an 
upper storey. Thtl cost of additiona.l buildings will be about Rs. 2,00,000. Annual 
recurrent eXpi"nditure is now Rs. 2,87,000 ann is expected to reach a figure of about 
Rs. 6,75,000 by the time expansion is complete. 

The Irrigation and Engineering Section-will undertake all field work connected with 
river and canal discharges, silt tI1~nsportation and channel regime water distribution 
and the pt)rformance of modules, tube-well and open-well research connected with water­
logging. water-course experiment<J a.nd the colleotion of crop data, and all land and 
?atN-table surveys. It. is proposed t.hat the independent Discharge Division now working 
uuner the direct. control of the Chief Engineers, as well as all investigational work now in 
the hands of the Waterlogging Investigation Circle, should be ab80rbed by the Institute 
aUfI placed under the head of this important section. 

The "lfatilellUltics and Hydrattlics Section-will carry out laboratory experiments 
on modules, ml'ters, outlets and small scale models of actual works Buch as weirs, falls and 
sluiceb ; theoretical and experim-ental investigation of problems connected with such 
phenomena as sub-soil flow and percolation, and the streamlirne and turbulent flow of 
fluids. The Director would also,when neoossary. submit the work of other sections to 
this section for mathematical treatment or acrutiny. 
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T~ Phy6ia 8edimt.-TIlII work of this lIIotion 1riI1 be eonoemed with both hydrauliCII 
IWld lOila. Phpitlal inveatigation ool1ll8OUod with thAI texture 01 eoila and _ter·borne 
Bilts, soil-moisture relatioDB and the movement of watt'r in eoila, evaporation from .oill 
and the problelllB of silt trlU'lllportation will be oonduoted. The Sub·Committe.! of the 
Punjab Researoh Counoil appointed to oOflllider thi.! [oheme have ,ul!'~""'d that tW'Q, 
Boil physioists should beappointed, one to work at Lyallpur and the other at tw tr'rigatiOllo 
Research IDBtitute. 

TM Soll Section-would invelltiga.te the ohemiosl ohangt'H .rising from irriJ(lltion 
and waterlogging, methods of reclamation of land from _It and alkalinity, tM pouibiUty 
of using of drainage waten for the reclamation .lkAline lIoil. and the effects of _It. and 
chemical oomposition on soil properties. Soil survt'yB are required in connl'ction with 
drainage and reclamation work. This section will control the field work of the Roil Survey 
Officer and his staff. The Sub-Committee of the Punjab Resoaroh Colmcil ",ferred to 
above recommend that two Physical Chemists be appointed, onl' to bft atationl'd at the 
Irrigation Rese"rch JDBtitute and the other at the Agrioultural ('.onego, Lyallpllr. 

TM Agricultural Section-will invtl8tigate the application of the findinga of the 
laboratory to fif'ld conditiODB. It will alRO conduct the experiments at the Reolamation 
Farm at Chakanwali, be respolll!ihie for the oolleotion of data conneoted with the field 
experiments, and generlllly manage the farm. 

The scheme has met with general approval and active measures are now being proee· 
cuted to carry it into effeot. Anticipated expenditure during the period of expansion I. 
approximately as follows :-

Average ourrent expenditure 

1931-32 
1932.33 
1933·34 
1934-35 

" 1935-36 and after 

Average during period of extonsiOllo 
Deduct ourrent expenditure 

Non.Recurring Recurring. 
R.i. R.i. 

1,20,000 
80,000 

2,00,000 

2,87,000 

3,20,000 
4,30,000 
15,30,000 
6,00,000 
6,75,000 

25,55,000 
1'1,11,000 
2,87,000 

2,24,000 

The above figures show that during the next five yearl the Province iI faced with aD 
additional expenditure of Rs. 13,20,000. In view of the present lltate of finanoialltringeacy 
and the poeaibility of ita continuance during the period of expansion and bearing in mind 
the benefit that is likely to accrue to other provin08l from the proaeoution of • vigOl'OUl 
and comprehensive programme of research in the premier irrigating Province of India, it 
would ap~ reasonable to hope for a generous contribution towardl the projected ex· 
penditure of the Institute on the part of the Imperial Counoil of Agricultural Research. A 
contribution of Rs. 6,60,000 spread over the next five yea.ra, repreaenting about one-half 
of the anticipated increase of expenditure, is 8Uggested as lUitable. 

In accordance \lith the reservation of the Irrigation Memben of the Sub-Committee, 
a further sum of Rs. 20,000 per annum, will be required if it iI found ~ry to establish 
a Microbiological ~tion. At present it was agreed that the work of this IJeCtion might 
be carried out at the Agricultural College, Lyallpur, with the existing .taff. The develop­
ment of Microbiological Section, if found necessary, would DOt take place until the fonrt.la 
year. 

E. MoKENZIE TAYLOR, , . Scientific 1luearcA Offi,cfl, 
Jrri{pIiorI ~ DttMiort. LaltDrt. 

TAe· 4th April lBal. 
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8cMduk oJ Eatu.LliBhmem requiTed lor tll$ Punjab Irrigation Ruearch IMtilllk. 

f 
I>, 

Poet. ~ ']..; Grade proposed. ... a·~ 
~ .~ = 

Duties • 

~ SeT 

CBlITllAL SBCTlOlf. 

1 Director •• 

:I Personal Assistant .• 

~ Statistical Officer •• 

~ Assistant to Statisti. 
cal Officer. 

1 

1. 

~ Office Superinteadent .• 

~ Head Assistant, Ao. 1 
e01Jl1ts and Budget. 

'7 Head Assistant, 1 
Worb and Corres. 
pondence. 

8 Aasiatan t. Pl'e811 
Section. 

9 Senior Clerks 

10 JuniorClerka 

11 Stenogmphers 

Head Compu~ra •• 

13 Oomputora 

1& Head Storekeeper •• 

15 Assistant Storekeep. 
er. 

M123ICAR. , 

2 

6 

7 

1 

Rs. 

1 Under discussion .. Will 'be administrative Head of 
the Department and in charge 
of the Institution. 

1 37r-50---975/50-
1,375. 

Will be working as an Assistant 
to the Director in aU technical 
and scientific matters. 

1 

250-25-6S0-3()-
800 •. 

16()-12-340/15-
400. 

Will be in charge of all kind of 
statistical work in the institute. 
The work will consist of investi· 
gations in connection with 
water-logged areas and experi­
mental work at the farm. 

Will be working as an Assistant 
to the Statistical Officer. The 
appointment will be made when 
the ,work develops on ~ large 
scale. 

1 35()-25-500/30- Will 'be the head of all office 

1 

1 

1 

6 

12 

3 

1 

6iiO. Establishment and will control 
all the office work of correspon­
dence and accounts, etc. 

250-10-350 

25()-10-350 

100-10-300 

75-5-150 

45-3-!l()......3-105 

lOO-I()-2oo/3oo 

75-5-150 } 

9 ~9G--3--I05 

They will be employed in Statis­
tical Section under Statistical 
Officer for calculating and 
arriving at thed&.ta required for 
etatistical purposes. 

1 

1 

7~150} These men will be in ilharge of 
allstoresthatarepmchased anel 

40-2-90 handled in t.helaboratQly. 

• 
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~ 

0 POIIt. ..0 1· Grade propoeed. Dotlet • 
Z .~ .§1 .. ·R ·c ~r:1' .. r-1 P Ul 

CE!IT1UL SEOTION-
camll. 

In charge of Drawing Section of 16 II ClasaHead Draft.- 1 1 110-6--160 
man. the lnatitute. 

17 Aaaistant Draftsmen 3 3 6O-2-100} These are meant for th. existing 
men employed in Dillcharga 

18 Tr~era .. 4 4 3G-2-60 Div~aion on ~rawing worll. 

IRRIGATION AND EN. 
GINEERING SECTION. 

19 I~igatJon Offiqer •• .. 1 1,75G-l00-2.150 Will be in charge of all.8ald wO.rk 
(plu, O. S. P. if oonlleeted with river and oanal 
eligible). diacharges, .i1t traaportation 

and channal reg""'. water dis. 
tribntion and the performance 
of modulea. tube· well and opl'n 
well research, water.coorae ax. 
perilllent, collection of crop 
data and all land and water tabla 
IUrvey. 

20 Execntive Engineer, 1 1 775-00-1.376 He will be in charge of diachargee 
Diaoharge. of the Province and will take 

the place of the present ElIllCu. 
tive Engineer Diacharge. 

21 Sub.Divisional Offi· 3 3 260-20-750 These pOlIte are meant fer tha 
eer, Discharge. present Sub. Divisional Officera 

of Diacharge Division whicb 
will oome under thie lnatitute. 

22 Overseera for Sub. 8 8 ~7-255 These &nI meant for the present 
Divisional Officer, Oveneera of Diacharge Diviaio.n. 
Diacharge. 

23 Sub-Divisional Officer. 1 1 25G-2G-750 Will work on the investigation of 
Tubewell. geological conditione and the 

effecta of tha ,,"ting wella OD 
the water· table. 

24 Sub.Divisional Offi. .. J 25G-2G-750 They 'will be employed in the 
cer, Water Distri. field on a variety of investlga. 
bution. tional work ia col1ll8Ction wi tli 

the oollection of more Ired., 
Sub.Divisional 1 

lIats bearing on wella an water 
25 Offi. .. 250-2G-750 ~able IeYBIe, leepage draine, 

cer, ,Survey •. ailt transportation and chaaneJ 
regime. water distribution, tx 

'Sub. 
beha ... iour of modulee wi 

26 Overseen for .. P ~7-25l! reference to .ih extraction and 
Divisional Pfticera. economy ia tbe DIe of water. 
Tube.well, Water. ~ experimente and ::t 
distribution·' . and elate l'elfuiredfor .tatUt. 
Survey. • ~IO' fnveatigationa. 

27 Calo~ CJmoka , Th_ aNI mean' for the pn.e., 
ealculating clerk. ia Disehwg. 
Division • ... - , .. ~-- . 

• 
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8cAeduk oj E8tabliahmml required lor "'-e Punjab IrrigtUlon. RuearcA InBlilule-<lontd. 

2 
0 ~ 

Z Post. . ~ 11 Gr&de proposed • Du.ties. 

1 tl 
'H .::'" 

CI.l fio;1 P - ,--
MATHEMATIOAL AND 

HYDRAULIO 
. SEOTlON. 

400-50-600/50/- Will be hi charge of Hydraulio 28 Mathematical Officer 1 1 
1.250 with O. S. P. Laboratory and Mathematical 
if eligible. work oonneoted with other 

experiments. 

:iSl Assistant Exeoutive .. 1 375--50--975/50-- He will deal with the practical 
Engineer. 1,375. side of the investigations in the 

Hydraulic Laboratory. 

29 Overaeel' .. .. 1 80--7-255 Will be required for oheerva· 

30 Gauge Inspeotors .. 2 2 25--1-30 
tions in the laboratory. 

31 InStrument maker 1 1 100--10-300 In charge of Workshop and all 
mechanical work connect€d with 
the making and rep&irs of &11 
Instruments required for reo 
search work • 

• 32 Mech&nio&l Driver •• 1 1 75--2-'-115 WiU be employed &9 a Driver 
when necess&ry and &s & me· 
chanio in the workshop under 
the Instrument ma.ker. 

33 • Artifioera •• .. 2 3 45-2-75 } Will he employed i~ the 
34 Fitters .. .. 1 2 30--2-50 Workshop. 

PHYSIOAL SEOTION. 

35 Physioists .. .. 2 400--50--1,200 One Offioer will be loc&ted at 
Ly&llpur and the other &t 
Lahore. The former will deal 
with the physica.l properties of 
normal soils under Irrig&tion. 
The l&tter will deal with the 
physical properties of water· 
logged and kall&r soils in the 
Province. 

36 Assista~t to Physicist 1 1 250--25--650/30:- Will work under the Physicist. 
800. 

" 

37 Junior Assistant .. 1 1 100-10--300 Ditto~ 

, 
Will he employed forta.king 38 Photographer .. .. 1 100-5--200 
photos of experiment&! work in 

: the Institute. 

39 Laboratory attell' .. .1 20--1-30--2-50 
d.a.nt, ' 

.. . -- . -



'8cAdule 0/ E8fablWlmift, required for the· P'Il1lja& Irrigation ltueard Iru'itv~oDJd. 
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Poet.. 

SOIL SECTION. 

40 Phyaical Chemist .• 

.. 41 Soil Survey Officer .. 

42 Senior A88istant to 
Physical Chemist. 

43 Senior Assistant to 
Soil Survey Officer. 

Ii 
~. 

~ S." Grade propoaed. e .. f 
:; .§"" 
~ .:: cr 

Dut ... 

~ ;J ,t' 
I---r------------r-------~--------~t 

I 250--25-750 

I 160-12-340/15-400 

On. offioer will be located 6i 
Lyallpur and the other~_ 
Lahore. Th. former will ... 
employed on phYlico-chemica 
problem. oonnected with th 
Irrigation of normal IOllI. and 
the latter will be employed 00 
phY8ico-chemlcal problellUl eon 1 

neeted with the .ater-Ioggedit 
and kallar lIOil., n 

He will be emploYed In oonnectlon~ 
with lurvey work of water· 
logged am! bllar _. 

Will be employed aDder U. Phy. 
8ical Chemiet. 

16~12-340/15- Will b. employed unw. the 
400. Soil Survey Offioer_ 

44 Junior A88istant t*> •• 100-10-300 
Physical Chemist . 

• 5· Junior Assistant to 
Soil Survey Officer. 

46 Surveyors 

47 An~lyst .• 

4H Muqadame 

49 Laboratory atten­
dant. 

AGRICULTURAL 
SECTION. 

50 Agriculturist •• 

51 Assistant to Agricul­
turist. 

52 Junior Assistant to 
Agriculturist. 

53 Muqadam8 

. 54 Storekeeper 

S5 Laboratory Attend­
ant. 

I 2 

2 

I 

2 

2 

4 

2 

2 

3 

3 

I I 

2 

lOO-I~300 

lOO-I~300 

70-4-100/8/150 

2~1-30/2-50 

20-1-30/2-~ 

400-50-1.200 

250-25-750 

100-10-300 

20-1-30/2--60 

f-2-OO 

20-1--30/2-50 

Will be employed OIIlUrvey .ork 
under the Soil Survey Offioer. 

Will be employed on analytical 
work in the laboratory. 

Not to be employed M preeent. 

Will be in charge of the farms. 
and would be respon.ible for the 
management of the experiments 
and for the detailed field obeer • 
• atioDl in connectian with ..,. 
perimental and Rnoy •• rk. 

E. McKENZIE TAYLOR, 
-BGientiJidl_rclt.f)ff-.l~ifm lle«Mdt-~,-LaAore ... 



APPENDIX XII. 

SUBJ.IIlCTNo.lO. 

APPLICATI01i FROM THE GOVERNMENT' OF BiHAR AND ORISSA FOlt A. 
GRANT OF RS. 78,680 SPREAD OVER A PERIOD OF FIVE YEARS FOR A 
SCHEME OF RESEARCH ON THE ECONOMICS OF IRRIGATION FROM 
TUBE.WELLS. 

Attention is invited to the attached letter from the Government of Bihar and Orissa~ 
No. I20·D.R., dated the 20th May 1932 forwarding a scheme of research on the economics 
of irrigation from tube wells.' The scheme which is fully explained in Mr. Sethi's note 
involves in so far as the Council is concerned a non.recurring expenditure of Rs. 13;000 and 
a recurring expenditure of Rs. 65,680 or a total expenditure- of Rs. 78,680' spread over a 
period of five years. 

The scheme is for the consideration of the Advisory Board. 

The 26th May 1932. 

CHARA..'l'DAS, 
Secretary. 

COpy OF A LETTlm FROM TBE SECRETARY TO GOVERNMENT, EDUCATION AND DEvELOP' 
MENT DEPARTMENT, RANCHI, TO THE SECRETARY TO THE IMPERIAL COUNCIL OJ' 
AGRlCULTUHAL RESEARCH, No. 120.D.R., DATED THE 20TH MAy 1932. 

SVBJECT :-:8chfme of re8etIrck on the- economic8 ,of irrigation from tube wella. 

I am directed by the Government of Bihar and Orissa. in the Ministry of Education 
to submit for the approval of your Council a scheme (enclosure) of research on theecono., 
lIlics of irrigation from tube.wells, Bihar and Orissa. 

2. The scheme has been drawn up by Mr. D. R. Sethi, I.A.S., ofi:ciating Director of 
Agriculture, Bihar and Orissa, and approved by the Bihar and Orissa Agricultural Research 
Committee. I am to request that steps may be taken to place it, before the meeting of the 
Advisory Board of your Council in June 1932 and allotfunds in case the scheme meets with 
the aFProval of your Council. 

ENCLOSURE. 

RE~lI:ARCll ON THE ECONOMICS OF IRRIGATION FROM TUBE WELLs, BmAR AND ORtSSA. 

I. In recent years the tendmcy on the part of estate owners and not having facilities 
for inigating their la-nds frLm canals has heen. to go in for large diameter tube-wells. The 
capital cost of such wells, however, is comparatively large and the total cost per irriga. 
tion much higher as compared to that of supplies from canals. In order that existing 
and prospective tube,well farmers be placed in possession d accurate information on all 
relevant points it is necessary to carry out research on this method of irrigation farming 
with special reference to its economic aspects. 

2. That such studies are of more than provincial importance is evident from their . 
nature. While it is true that the resu! ts obtained at anyone station may not be applicable 
in their entirpty wherever tube·wells are used for irrigation farming yet in their general 
applicability thEY would be of immense assistance to all concerned. 

3. The position in Bihar and Orissa is that during the past few years there has been. 
an increasing demand on the part of zamindars for large diameter tube-wells. ,Realizing 
the great necessity of studing all the problems connected with irrigation farming from the 
tube·wells, the Local Government set apart 60 acres of land at Patna farm for this pur. 
pose. This area has.been fully equipped in every way including a 12·inch diameter 310 feet 
deep tube-well, about 1,500 feet of main cement masonry channels, and a 15·30 B. H: P. 
International Tractor outfit. The rated capacity of the well is two CUBecS with II< depres­
sion of 8 feet. 

4. The finanoial conditions of the Province have so far precluded the rec~tment of 
trained staff necessary to carry out the work. The future prospects also do not hold out 
any hope that it will be possible to get together the funds and staff necessary for the work_ 
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,nthout extraneous help. It is, therefore. DeCeuary to appro&ch the Imperial Counoil 
for the sa.tlction of a modest grant to enable the inveatigationl to be oarried out for a period 
of five yeai'll in the first Instance. 

_ 6. Research on fITigation tarming. irre&}lective of the aource of fITlgation. requirel 
studies on agricultural engineering, aoil physics and plant physiological upeeta of the 
problems involved. The first two of th_ are mainly concerned ,,-ith the economic upeets 
of the problem and these being of immediate importance it Ie considered that the present 
scheme should confine itself to them. The other two are concerned more with the scienti. 
flo aspects and as these are to be taken up in detail at the proposed Irrigation &-rcll 
Station to be eatablished in the Punjab it is not intended to take up these in Bihar for the 
present. 

, 6. The whole, scheme of investigationll will be under the control of the Director of 
Agriculture. Bihar and Ori8lla. The Deputy Director of Agriculture, South BihN. usiated 
by a separate research A8IIistant Director of Agriculture ,,,'m be in charge of the Agricul. 
tural investigation while the Aslliatant Engineer will carry out the engineering inll'estiSa.­
tions. It is not p08llible to provide accommodation for the proposed .tall on the farm but 
all the farm is situated within the municipal limits of the town of Patna, thntall will find 
no difficulty in securing accommodation. Office accommodatio~. etc., however will b" 
available at the farm. The farm. consisting as it does of 200 acree baa a resident .tallo of 
Agricultural ABSistants, sardal'll, etc., and there would. therefore, be no difficulty in the 
proper supervision of the research station when the expert offieera are noC 011 the 'pot. 
In fact it is proposed to partially utilise the resident farm stall for ordinary farm operation. 
at the Research Station. 

'1. The cost per unit of water at the pump head from tube-wen.. variel with the 
eize of wells and the machinery employed. It is therefore es.Jential that dat.6 regarding 
~apital cost and working expenses of various sizee of tube-wells should be collected in order 
to arrive at reliable figures regarding the cost per unit of water from luch wella. It ia there­
fore proposed to utilize the Engineering staff provided for in the scheme in collecting data 
from- the wells that are already operating in the province. A. thie will involve touring 
provision in the scheme has been made for expenditure on this account. 

Teclinical.Alpw. 

8. In tube-well irrigation farming the moet important probleDll are :_ 

(1) -The cost per unit of water; 

(2) the prevention &8 far as practicable of waatage in distribution; 

(3) the optimum qliantities of water to be allowed to different crop. consistent with 
yield and profit; and 

(4) most profita1le systems of framing that will fully utilize the available water. 

9. That the reault6 obtained from inveatigation. that a1'8 proposed to be carried out 
a.t this station will he of fairly wide applicability is evident from the fact that the proposed 
research station has & fairly wide variety of BOils varying from Gangetic alluvium to heavy 
black clays which are to he met with over extensive tracts in thie &I well .. other neighbour. 
ing provinces. It is, therefore, proposed to take up the following li!le8 of inve&tigatioDl :-

I (a) Cost per unit of water at pump head II8ing two typee of Power Plant-Oil 

-, 

Engine and Electrio Motor. 

(b) Total coet inaluding distribution cost per unit of water applied to the land. 

(c) Total cost per acre irrigation of major crops. 

(d)' MeasUl'ellient of 10000eB of water in distribution. 

(e) Effective methode of distributing water 80 .. to minimiae 108llel in distribu-
tion. -

U) Suittble size and shape of fielde for different discharges., 
l 



113 

,v) Suitable methods of -preparing tube-well irrigated fields sO as niltto disturb 
surface levels leading to waatage of water. 

(h) Optimum quantity of water required by major crops from the point 01. view both 
. of outturn and profit. . .-

(i) Most suitable rotations for tub&-well irriga.ted lands in order to fully W!8 the 
ava,i1,able supply. 

(j) Eflects of varying depths of preparatory tillage on the subsequent wa¥ re­
quirements of crops. 

(k)Econolllics of flat til. ridge.and furrow irrigation from tube-:wells. 
(I) Frequency of irrigation :- . 

(i) Best intervals at which to apply water to various crops. 
(ii) Effects of intsrculture of crops on frequency of irrigation and economics of the 

same. 
10. As has already been stated the 12-inch tub&-well at the Patna Government Farm 

has a rated capacity of 2 cusecs. It is equipped with an 8-inch Centrifugal pump driven 
by a 20-25 B. H. P. Rustan Crude Oil Engine. It is proposed to instal a 20 B. H. P. 
Motor complete with starter, etc., for purposes of comparison. Current at industrial rates 
is available from a large town-supply steam station adjoining the farm. 

B. In order to )'llinil)l~ze losses due to. seepage in the main channels, about 1,500 
feet of cement maaonry mains have been constructed during the paat three years. To 
complete these IIJld to construct a few sub-mains additional fnnds are necessary. 

12. The proposed research station is at present laid out in 4,-acre plots and the whole 
area is adequately drained ·and weH served with pucca and kadia roa.da. The shape and 
size of the plots can, howlWer, be altered to suit experimental I\eeds. 

13. For its cultivation the station is fully equipped both with Bullock and Tractor 
power and with a representative collection o~ implements. 

14. It is proposed to demonstr",J;e the results obtained from the research stat~on on 
the adjoining 140 acres of.farm. . . 

Financial Aspect. 
15. That. the Government of Bihar and Orissa attach very great importance to this 

research will be evident from the following non-recurring and recurring contributions which 
they are willing to make, in spite of their financial difficulties, in the financing of ~he pro­
posal. 

Loco.l Guvemment' 8 contributions. 
A.. ;Non-recurring- . . 

. (i) 60 acres of fully equipped research station including office ac­
commodation, etc.-Price of 60 acres of land at Rs. 1,500 
an acre. 

{ii) (Rle.12,inch ~ube-well fully equipped with 20-25 B. H. P. En­
. gine, Engine house, pump, pump house and pucca distribution 

\ channels. 
(iii) One set of 15-30 Tractor complete with its implements 
(iv) Farm equipment consisting of bullocks, implements, etc. 

R&. 
·90,000 

12,000 

9,000 
2,500 

Total •. 1,13,500 
B. Recurring-

(i> All annual expenses of working the research station including cost 8,000 
of running tube-well and tractor. . 

(iQ part-time services.of the Resident Farm staff C?nsiSting of 3 2,000 
. ~gricultural AssIStants, 2 &ardara, and mech&nlo. 

ToW 
Five years' oost 

10,000 
§O,OOO 

NoT'B.-A.Il receipts from the ~ B~tion to. ~ credite4 f,o the Government 01 
~ar and Orissa. 
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.' lB. The Imperial Council of AgriculturallWearcll it requested to IaIIOtiOQ the 10Uo". 
°lng:-

A.NO'Il-Recurring--

{i) One 20 B. H. P. Motor complete with starter, etc. 
(.ii) One self· registering water· meter •• 

{iii) Construction of main and sub·main masonry channels (3,000 
feet at Re. 1 a foot). 

2,000 
8,000 
3,000 

(iv) Iron outletB 
{v) Furniture, Typewriter, Levelling instruments, ltationery, 

etc. 

600 
1,600 

~ Recurring-­

(5) StafJ-; 

(i) One A. D. A. at 

Total 

AgriculturalSectil1ll.. 

(ii) One AgriculturallWearch Assistant at 
(iii) One sardar at 
(tv) ODe clerk at 
(v) Two peons at 

Engilleering Sectio". 

(i) One Assistant Engineer at 
(ii) One Sub·overseer at 

(iii) One Sardar at •. 
(iv) Two peo~ at 

(b) Travelling allowance at Rs. 1,500 per annum. 

13,000 

RI. 
250-20-330 

80-S-100 
20-1-24. 
'0-2-48 

10-each 

(0) Contingencies including stationery, stamps, liveries, etc., Re. 500. 

17. The attached table shows details of annual expenditure for five years which it 
requested from the Imperial CoWlciL Abstract statement below ,hoWl the total 008t fot 
five years to Local Government and the Impt'rial Council :-

ABSTRAcr OJ' EXPII:NDITtTR •• 

&are oJ the GOt'6fflmenl 0/ Bilulr and Ori88a.. 8hare oJ the Imperial OoulICiZ oJ A gricul/ural 
Ruearch. 

oRa. 
J.,13,500 

let year 
2nd year 
3rdyear -•• 
4thF .. 
5~year •• 

to •• 4 

. .•. 

'Total 

Non-Recurring. 

Recurring. 

• '0 

Grand total of Non-Recurring and Reourring •• 

Ra. 
13,000 

Rs. Ra. 
10,000 11,720 
10,000 12,421 
10,000 13,138 
10,000 13,544 
10,000 U,552 

50,000 85,680 

1,63,500 78;680 
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18. If to the annual contribution of the Local Govemment is added the depreciation 

and interest on the plant and machinery provided the total contribution will amount to 
nearly the same as that of the Imperial Council. It is also clear that on a 50/50 basis 
the Local Government are contributing much more than their fair share. In fact the re­
quest to the Imperial Council amounts to nothing more than the bare minimum of expert 
staff required and a very small non-recurring grant whioh the Local Govemment are unable 
to provide. In the view of the above and in view of the importance of the research scheme 

, and its wide applicability it is hoped that the Council will sanction the scheme. 

It may be added that when sanctioned it is proposed to recruit the Assistant Director 
of Agriculture and the Assistant Engineer through the Public Service Commission, India. 

PATNA: 

Tile Apri11932. 

1st 2nd 

Items. year. year. 
1. One Asstt. Dir. of Agri. 3,000 3,240 
2. One Asstt. Engineer 3,600 3,900 
3. One AgriL Asstt. 9(10 1,020 
4. One Sub-overseer 720 780 
5. One clerk 480 504 
6. TwoSardars 480 504 
7. Four peons 480 480 
8. Travplling allowance 1,500 1,500 
9. Contingencies 500 500 

Total 11,720 12,428 -

M123ICAR 

• 

(Sd.) D. R. SETm, 
Offg. Director 0/ Agriculture, 

Bihar and Oril8a. 

3rd 4th 5th 

year. year. year. 
3,480 .3,720 3,960 
4,200 4,500 4,800 
1,080 1,140 1,200 

840 900 960 
528 552 576 
528 552 576 
480 480 480 

1,500 1,500 1,500 
500 500 500 

13,136 13,344: 14,552 
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APPENDIX XIII. 

SUBJBCT No. 11. 

INVESTIGATION OF THE TRAFFIC OF LIVESTOCK THROUGH THE PROVINCE 
OF BIHAR AND ORISSA. 

Attention is invited to the attached application from the Bihat and Oriua Govern· 
JIlent for a non·recuning grant of Ri!. 1,800 /Uld a recurring grant of Rs. 29,920 .pread 
over two years for invtl!ltigatir.g the traffic of livestock through Bihar and Oriua. The 
scheme involves a total grant of Re. 31,720 and the Bihar and Orisla Governmeni have 
expressed their inability'to share any portion of the cost. 

2. It has been suggested to the Bihar and Orissa Government (Enol.) wer c&tiG 
that the scheme should be worked with the help of the existing livestock breeding and 
veterinary organiAations of the provinoe with an additional 8ta1l oonsisting of a olerk. 3 
veterinary surgeons and 3 cattle sarda.rs so as to bring down the oost of the scheme appro­
ximately to Rs. 20,000. The reply from the Bihar and Oriua Government will be oirculat­
ed to the members of the Advisory Board as soon &8 it is received. 

SmLA., S. W., CHARAN DAB, 
'I'M 30th June 1932. 8ecrdGrV. 

CoPY OB' LBTTBB )'BOllI' B. K. GBOKlULBI, ESQ., I.C.S., Oll'J'lOUTIXG SBCRKTUY TO Gov· 
BmDIENT, EDUCATION AND DEVEI.ol'MENT DBPARTMBNT, TO TIlE SJ:OBBTUY, hlPB· 
lW.L COUNCIL OB' AGRIOULTURAL RESEARCH, No. 272-D., DATBD TJB 27m J.Ur11ABY 
1932. 

8iJ1eme Jor 11lfJutigating 1M :passage oj live8toclc thruugh 1M protlince 0/ Bihar 11M OrVal. 

I a.m directed to submit for the oonsideration of the Imperial Counoil of ~griculturaI 
Research a scheme for the provision of staff for reporting on the livestock which annually 
pa.ssea through Bihar from North·West India to Bengal and Assam which 11M been drawn 
up by Mr. G. S. Henderson. Director of Agriculture, Bihar and Orissa.. The scheme has 
IM:en considered and approved by the Bihar and ~ Agricultural Research Com· 
IlUttee. 

2. I am to request that the Imperial Council may be pleal.ed to approve the scheme and 
provide the necessary funds for carrying on the investigationlwhich is likely to be Uleful 
not only to this province but to all the provincetl in Northem India.. On account of the 
present financial stringency, the Local Government regret that they will not be able to beM 
any share of the cost in case the scheme is sanctioned. 

8iJ1eme Jor 1M proviaion oj 8la{f Jor reporting 011 1.1wl liveatod: which aft1l'lUllly paMU iMougA 
. Bihar from North·Wut IndiG to Ben.galand od.-m to be pu' up beJore 1M If1I1Jerial 
Couneil oj odgrWultural RuwrcA. 

There is a steady flow of cattle of all clasi1ea passing through the province of-aihar 
and Orissa. from West to East. It is probable that while a certain number of cattle remain 
in the province yet a large proportion p&8Setl on from Mela to Mela in order to replenish 
the demand in Bengal and in Assa.m. It is essential to have a.ccurate data about this move· 
ment before comprelensi'll'e schemes for cattle improvement can be formulated. It is 
expected that with the staff suggested the information realised would be of considerable 
im'Dortance not only to Bihar and Orissa. but to all the other oeighbouring provinoetL The 
d"ia. obtained is likely to facilitate marketing surpluses of livestock in Nurth·West India 
and likewi'!e information regarding probable demands can be disseminj.ted. Owing to the 
present state of financial stringent'y, it ill quite impoRBible for the Bihar and Oriua Province 
to do more than help the collection of the information required by means of the eJ:isting 
staff of district veterinary officers. A list lif some of the Mew and the number of animalI 
attE'ndiug i9 Appended. From the statement the magnitude of the proposition may be 
aathered. In addition to the Mela.B mentioned there are large numOOr of subaidiarJ 
/aaIa or markets. It it proposed that the period of investigation should oxteDcl b 2,eua. 
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The staB and' equipmeD.t reqo.ired are given in the statement attached. This staff ill 
!Iecessary in view of the fact that a number 01 the cattle fairs are held flimult&neously. 
There is also a smaller strp,am south of the Ganges river and aleo a movement of cattle 
from Bihar into and back from Nepal. 

The share taken in this investigation by the local Government would consist in pro­
vision of headquarlPrs and offit}e accommodation where available and in the assistance of 
local veterinary officllrB. These local veterinary officers attend the larger iairs except in 
the event of a serious outbreak 01 disease when they may be called off to deal with such 
an epidemic. 

Initial Ezpe1Uliture. 

1. Office equipmf>nt and typewriter 
2. Tents and Pals .• 

.~-

RI. 
800 

1,000 

1,800 

Recurring Ezpe1Uliture. 
RI. 

1. One livestock expert @ R8. 500 p.m. for 2 years. RQ. 500 X 2 12,000 
X 12-12,000. 

2. One Veterinary !nIJpector @ Rs. 200 p.m. for 2 years. Rs.200 4,800 
X 2 X 12-4,800. 

3. Tlvo Veterinary Assistant Surgeons @ Rs. 60 eael!- for 2 years. 2,880 
Rs. 60 X 2 X 12 X 2-2,880. 

4:. One Typist Clerk @ Rs. 50 p.m. for 2 years. Rs. 50 X 2 X 12 1,200 
-1,200. 

6. Three Cattle Sardars @ RB. 20 each p.m. for 2 years. Rs. 20 X 1,440 
3 X 2 X 12-1,440. 

B. Travelling Allowance Rs. 3,000 fot' 2 years. R.l. 3,000 X 2- B,OOO 
6,000. 

7. Contingenoies Rs. 800 for 2 years. Rs.800 X 2-1,600 1,600 

29,920 
Grand Total 31,720 

81a1emem ;1&OIDing fairs and show, cattle hats ill t1&e Proti-nce of Bi1&ar and omia. 
Name of fairs and hat.q. 

1. NuanFair 

!. KarakatFair 
3. Latihar Fair 

4. Babumath Khas Fair 
5. Shorghati Fair 
6. KakoFair 
7. Manikpur Fair 
8. Hulasganj hat 
D. Tehtahat 

Distriot. 

.• Arrah 

.. 

Gaya .. .. 
.. 

Approximate date on which Remarks. . 
the fair is held. 

(1) 16-24th Febrllary. 
(2) 16·24th April. . 
(3) 16-24t,h June. 
(4) 16-24th Nov~mber. 
]6 to 24th J'ebruary. 
16th to 24th FebruaiY. 

Last year there was cattle fair. 
lOth to 20th January. 
Apdl (middle). 
June (1st week). 
March (Ranmavami). 
Tuesday and Friday. 
Saturday and Sunday. 
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Name of fain and hate. District. Approsimete date 61l wWeh B.emarkll. 

10. Nasaratpur hat •• Gaya 
11. Sunduganj Fair " 12. Rariawan Fair " 13. Sanda Fair " 14. Kara Fair " 15. Barahat hat Bhagalpur 
16. Barakahat hat " 17. Hijlamela hat " 18. Maheehpur " 19. Mohanpur • • II •• 

20. Hiranpur Government cat,tIe 
.. 

'market. 
21. Sehra Fair 
22. Samdah Fair 
23. Ain klum Faif 
24. Aktiarpur Fair 
25. KaraipeJ'll&J'ai hat •• 
26. Kumud--.Jaipur hat 
27. Saari hat 
28. Nischintakilli hat 
29. A~ahat hat' ' 
30. Cbbpur hat 
31. Jaipur hat 
32. M~ranandapur ba_ 
33. Bariarajpur Fair 
34. Ghordia F,i.Jo 
35. Bhadrak hat 
36. Khakihat hat •• 
37. KantpAra hat 
38. Banibahal hat 
39. Kamilbazar hat 
40; Talpat,ia hat 
41. Ka.rpabahal hat 
42., Kairapali hat 
. 43. Barharh hat 
44. Bhukta hat 
45. Chaibaasa hat 
46. Katraa hat 
47. MurmaFair 
48. De.-o hat 
49. Inkihat 
50. Chatti hat 
51. Soushat 
li2. Ormanghi hat 
53. Pakardll8.l' hat 
No Lasya hat· 

" 
Patna 

" .. 
" 
" .. 
" 
" Cuttack 

" 
" .. 

Pori .. 
• , Balaaore 

" .. 
Angul 

•• Sambalpur 

" .. .. .. 
•• Singhbhum 
•• Manbhum 

Ranchi 

• .. 
• .. .. .. - . 

the fair ia held. 
Monday. 
15th January. 
End of February. 
End of March. 
Middle of May. 
Every Tuesday and Friday. 
Every Wednerday and Frida,.. 
Last week of January. 
Every Saturday. 
Every Wednesday. 
Every Thursday or 80m time Friday ill 

winter IIIlGIIOn. 
October. 
January and April. 
February and April. 
April and May. 
Every Sunday. 
SaturdAy and Tueeday only in IUmmer • 
Wedncaday and Sunday. 
Saturday and Tuesday. 
Thursday and Sunday oulyln IUDlIII8r. 
Friday. 
Sunday. 

In the latter part of March. 
1st week of ApriL 
Wednesday. 
Monday and Friday. 
Saturday and Tuesday • 
Sunday. 

" Saturday. 
Thunday. 
Tueeday • 
Friday. During raine no one COJlle. • 

Wednesday. During rains no one come. • 
Tuesday • 
Sunday. 
Lir.tter part of October. 
Tuesday • 
Friday. 
Saturday. 
Monday. 
Tuesday and Friday. 
Sunday. 
Friday. 
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. Name of faire and hate. District. ApproDmate date on whick the ltemarkaJ 
fair is held. 

65. Pbulbani hat Angul Wednes<4Y} During rainy 
56. Phiringia. hat .. Tuedsay season cattle 
57. Khejuripara hat .. Sunday do not come • 
58. Gumla hat Rancbi Saturday. 
59. Murbee hat Monday. 
60. Siladon hat Tuesday. 
61. Maranjhada hat •• Saturday. 
62. Birda hat .. Thursday • 
63. Gobindpur hat Saturday. 
M. Sqdahat Wednesday. 
65. Tabkara hat .. Saturday • 
66. Parsanni Fair • . Muzaffarpur April . 
67. Kafain Fair During Ramnavami (April). 
68. Tirki Fair ., Latter part of Baisakh (May). 
69. Sewar Fair .. May • 
70. Ratwara fair October. 
71. Mahwa fair October (during Puja festival). 
72. Sustha Fair November. 
73. Atbari Fair Do. 
74. Khajauri Fair December. 
75. Dawami Fair .. January • 
76. Babhagawan Fair .. March . 
77. Patipur Fair Do. 
78. Sonbarra fair .. Do • 
79. Raja Paker hat .. Saturday. 
80. Sa.ra.i hat 

" 
SllIIday and Thursday. 

81. Mujawalia hat .. Wednesday and Thursday. 
62. Sursand hat Wednesday ~d sUnday. 
83. Pupri hat .. Wednesday and Saturday. 
84. Molihat .. Monday and Friday. 
85. Mahawa hat Do. 
86. Bahoree hat Tuesday and Saturday. 
87. Baapitta hat Monday and Friday. 
88. Sitamarhi hat Sunday and Wednesday. 
89. Bairangnia hat .. Do. 
90. Jatmalpur Fair Darbhanga February. 
91. Birsingpur Fair March. 
92. Baaanti hat Twice a week. 
93. Muktapur Fair March. 
94. Ambikapur Fair Saran April. 
95. Solhauri Fair May. Same fair held twice in 8. year. 
96. Hathwa Fair October (Dashara festival). 
97. Manjha Fair Do. 
98. Silhauri Fair February. 
99. Dumarron Fair .. March. 

100. Karanchigbi Fair Purnea April. 
101. Forbesganj Fair •• .. October. 



Name of faim and hats. 

102. Bihganj Fair 
103. Simebani Fair 
104. Shankerpur Fair 
105. Jainagar Fair 
106. Panjipara hat 
107. Chokalia hat 
108. Gangi hat 
109. Bibiganj hat 
110. Romahat 
Ill. Phalka hat 
112. Billaun hat 
113. Sonaili hat 
114. Gobindganj Fair 
115. Chainpatia Fair .. 
116. Maharaniganj Fair 
117. Kesa.ria Fair 
118. Madhuban hat •. 
119. Chintamani hat .. 
120. Razaul Bazar hat 
121. Ramgarhwa hat 
122. Dubaha hat 
123. Gauradam hat 
124. Chainpura hat 
125. Supaul hat 

l~O 

District. 

Purnea 
.. .. 

Approximate date OIl which Remarb. 
the fair is held. 

December. 
March. 

Do. 
Do. 

Sunday and Tutlllday. 
Wedntlllday and Friday. 
Monday and Saturday. 
Thursday and FridAy. 
Tutlllday once a week only. 
Sunday. 

.. Do. 
.. Friday. 

.. Champaran November. 
.. November (Kartik.purnama). 

.. 

.. .. .. 

.. --, 
" '-

January (Magh). 
Do. 

Sunday and Wedntlllday. 
Friday and Tutlllday. 
Twice a week except rainyllllUODo 

Do. 
Twioe a week. 

Do. 
Do. 

Monday and Thursday. 

ENCLOSURE. 
CoPY O:rLB'l'TBB 1'B01II RAI SAlDB M.u.nt CHABAlf DAB, SBCBBTART, bIPntu. CotnI'cm 

o:r AGRICULTURAL RESEARCH, TO TH1I SBCRBTART TO GoVBBlOIENT, Bnu.a.n 
oRissA, EDUOATION AND DBVBLOPlIIBNT DBPARTHBNT, PARA, No. 230·VBT., ».'l'D 
THlI 23BD JUNB 1932. 

Referring to your letter dated January the 27th, 1932, submitting a scheme for investi· 
gating the passage of livestock through the province of Bihar and Oriaea, which will 1M 
submitted to the Advisory Board Meeting to be held from the 18th to the 22nd July 1932, 
I am directed to say that in consequence of the heavy reductiona which have been made ill 
the funds available to this Council for reeea.rch, and the fact that the Bihar and Oriaa. 
Government is not willing to make any contribution to the cost of this BOheme, it is conaider· 
ed that the likelihood of the BOheme being approved would be much greater if it were 
possible to arrange for the work to be carried out on more economical lines and if more de· 
tails of the precise information to be collected were given. 

Both from the point of view of development of trade in cattle and for the oontrol of 
disease it is generally agreed that fuller information is needed thau is at present available 
of .the movements of cattle, which take place year by year throughout India, and 1M to 
their source of origin. For the purpose of grading up stock what is most required however, 
is an accurate survey of the breeds and types of cattle which exist and are required in the 
different areas which would have to be dealt with in any general programme of livestock 
improvement such as is required to produce resulte of any broad eignificance. For this 
purpose it is necessary to obtain not only information 1M to the movements of cattle but 
also to have f,* reference precise descriptions, with photographa and exact measurements of 
height, girth, etc., of typical anima1s of the recognised breeds, now existing in particular 
areas, which are conaidered worthy of preservation. Ifauch deacriptioul were takeQ in 
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connection with the enquiry which is proposed regarding movements of cattle, and the 
areas defined in which valuable breeds are found and should be preserved. it is considered 
that greater value would be derived from the scheme, as this survey wollld be valuable 
as a basis on which to lay down a definite policy for the distribution of sires and as a check 
on the progress being made in the grading up of cattle in the future. 

It is suggested moreover that the cost of the proposed scheme might be considerably 
reduced if the work were carried out under the existin~ livestock breeding and veterinary 
organizations of the province, working in collaboration, with an extra clerk at headquar­
ters and three specia.lly selected and experienced veterinary assishnt surgeons, with a cattle 
sardar each as proposed in the original scheme, working under the Assistant Directors of 
Veterinary Services of ranges and furnishing the necessary information to Headquarters, 
as it is obtained. . 

In this way the necessity for employing a Livestock Expert costing Rs. 12,000 for the 
2 year period and a veterinary inspector costing Rs. 4,800 might perhaps be avoided, while 
travelling allowances and contingent expenses could be correspondingly reduced, so as 
to bring the total cost of the scheme down to approximately Rs. 20,000 for the 2 years, and 
if an arrangement of this sort could be made it is felt that the scheme would have a better 
chance of being approved. This Council would be glad therefore to have the views of the 
Bihar and Orissa Government on the above suggestions as early, as is conveniently possible, 
10 that they may be circulated to members for consideration when the subject is discussed 
at the next AdvisolY Board .meeting due to take place from July 18th to 22nd. 

SUBJEOT II. 

INVESTIGATION OF THE TRAFFIC OF LIVESTOCK THROUGH THE PROVINCE 
OF BIHAR AND ORISSA. 

With reference to paragraph 2 of the note (Appendix XIII), already circulated on the 
subjeot mentioned above, attention is invited to the enclosed letter from the Government 
of Bihar and Orissa. No. 312-D.R., da.ted the 10th July 1932, forwarding a. revised soheme 
which should be substituted for the original scheme. The revised scheme which involves 
a non.recurring grant of Re. 1,000 a.nd a. reourring grant of Rs. 16,040 spread over a period 
of two years, is now submitted for consideration. . 

SUlLA, S.W., CHARAN DAS, 
The 15th July 1932. Secretary. 

COpy 011' A LETTER lI'ROH THE SEcRETARY TO THE GOVERNHENT 011' BIHAR Al!ID ORISSA, 
EDUOATION AND DEVELOPHENT DEPARTHENT, TO THE SECRETARY TO THE IHPERIAL 
COtlNOIL Oll'AGRIOt1LTt1RALRESEARCl[, No. 312-D.R., DATED THE 10TH Jt1LY 1932. 

With reference to your letter No. 230-Vet., da.ted the 23rd June 1932, I am directed 
by the Gove~entof Bihar and Orissa in the Ministry of Education to forward herewith 
.. revised soheme for investigating the passage of livestock through the province of Bihar 
and Orissa. The revision has been made on the lines suggested in your letter subjeot 
to local oonditions and the tota.l oost has been reduced to Rs. 17,000 for 2 years. . 

2. I am to request .that the revised scheme may kindly be placed before the next 
meeting of the Advisory Board for discussion in substitution of the soheme previously 
submitted. 

REVISED SCHEME FOR INVESTIGATING THE PASSAGE OFLIVESTOCK 
THROUGH THE PROVINCE OF BmAR Al\'D ORISSA. 

A.-Technical. 

Defore any well oonsidered programme of live·stock improvement can be devised. 
Of mea.sures adopted for the oontrol of diseases it is essential to have precise information ' 
on the following points :- . ' . 

( ') What are the types or breeds of oattltl that are brought into the province from 
• othtlr parts of India for loearulitl.· .. 
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(ii) What are the types or breeds of animals that paM through the province fo+ 

use in the neighbouring provinoea and what is the 10uroe of their origin. I: 
(iii) Wh8.t types or breeds are bred in the provinoe for looal uae and in what are~ 

and 
(ill) What are the types or breeds bred locally for whioh there is a market in adjoin­

ing provinces. 

2. There is a very large flow of cattle through Bihar and Orisea from Weat to East. 
There is a.lso believed to exist a good deal of export of animals bred or reared looally in I 
the provinoe. No definite data, however, are available on the subjeot. InvestigatioDl 
on the above noted points are therefore essential in the interest of not only Bihar and 
Orissa but other neighbouring provinoes whioh export or import cattls through thil pro­
vinoe. During the oourse of these investigations it is proposed to reoord detailed delOrip­
tion of typical animals belonging to various types or breeds. 

3. The result of these investigations will make it p08aible to Jay down the correct policy 
to be adopted regarding the distribution of Sire. of lui table type in particular are_ It 
will also help in controlling diseases and in oheoking progt'C1I8 in future in grading up of 
cattle in these areas. 

B.-Financial. 
. 1. Investigations to be carried out properly reqnire the following minimul'll staff and 

expenditure. This special staff will work in close oollaboration with the local Rangel etall 
and it is expected that the investig~tions will be oompleted within a period of two yean. 
The direotion of work will rest with the Director of Agrioulture. 

II. Non-recurring expenditure :-

Field eqnipment, Typewriter, etc. 

Total 

&. Ruurring. 
i. Staff:-

One Livestock Superintendent on Re. 200 p.m. for two yean 
Two Livestock Inspectors on Re. 60 p. m. eaoh for two yean 
Three Cattle Sardars on Re. 20 p. m. each for two yean 
pne Typist Clerk on Rs. 50 p. m. for two years 
Three peons on Rs. 10 p. m. each for two years 

Total staff for two yean 

ii. Travelling allowance @ Rs. 2,000 per annum for two yean 
in. Contingencies @ Be. 500 per annum for two yeam 

Re. A. P. 

1,000 0 0 

1,000 0 0 

4,800 0 0 
2,880 0 0 
1,440 0 0 
1,200 0 0 

720 0 0 

11,040 0 0 
4,000 . 0 0 
1,000 0 0 

Total recurring Ra. 16,040 0 0 
Grand total (Recurring and non.recurriDg 

for two years • • '. • 17,040 0 0 
Or sa; 17,000 0 0 

4. The Government of Bihar and Orissa owing to financial stringency are unable to 
finanoe the acheme. As the soheme is of more than provinoial importance it is lubmitted 
to the Imperial Counoil of Agricultural Reeearch for their favourable consideration. AI 
the revised scheme now submitted is very modest it is hoped that. the Imperial Council of 
Agricultural Research will sanction it. , -
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APPENDIX XIV. 
SUBJBC'r No. 18. 

A SCHE~IX FOR THE CONTINUANCE OF INVESTIGATIONS ON DIFFERENT 
ASPEcrs OF THE CEREAL RUST PROBLEM AND THE RECOMMENDATION 
OF THE SPECIAL COMMITTEE OF MYCOLOGISTS THEREON. 

l'ROCEEDL"'lGS OF THE MEETING OF THE SPECIAL COMMITTEE OF MYCOLO­
GISTS APPOINTED BY THE IMPERIAL COUNCIL OF AGRICULTURAL 

'- RESEARCH TO WORK OUT A CO·ORDINATED SCHEME OF RUST 
RESEARCH AND TO CONSIDER THE REPORT ON THE WORK DONE 
ON 'WITHER TIP" INVESTIGATION OF CITRUS TREES BY DR. H. C. 

CHOWDHURY FOR THE YEAR ENDING 31ST MARCH 1932. 

ThE' Committee sat at Rock House from 12 NOON to 2·30 P.M. on Saturday the 16th 
JulY 1932. 

2. Tho following were pref'ent :-
1. Diwan Bahadur Sir T. VUAYARAGBAVAClIAJl.Y.l, CAairmaa.. 
2. Mr. R. G. ALLAN. 
3. Dr. W. McRAE. 
4. Dr. K. C. MBHTA. 

5. Mr. D. Mn.NB. 
6. Rai Bahadur SHEO RAJ( KAsHYAI'. 

7. Dr. B. N. Ul'l'M.. 
Rai Sahib Malik CHAJl.AN DAB, Becretary~ 

3. Continuance oJ investigatiOM on the different aspecl8 0/ the cereal rust problem i71 
1 ndia.-The Committee first took up the scheme for the continuance of investigations on 
the cereal rust problem. The Committee had before it two definite echemes, I1iz., (i) Dr. 
Mehta's echeme for the continuance of his invAStigation for a furthE'r period of two YE'.ars 
from the 1st April 1933 to 31st March 1935 (Enclosure llI) and (ii) the Bombay Govern­
ment's (Dr. Uppal's) echeme on physiologic fonns of black rust fungus 01 wheat 
(Enclosure I). . 

4. At the request of the Chairman. Dr. Mehta indicated briefly the nature of the 
work he was doing. Thirty three random samples of black rust. 18 of brown and 19 of . 
yellow were tested from 16 stations in the case of black rust and 10 in the case of brown 
and yellow rust. Dr. Mehta hoped to test between 125 and 150 single spare culturea 
during the next two years. Also 14 isolations and 4 single spore cultures of black rust 
and 2 single spore culturea of brown rusts had been established and tested. The scheme 
under consideration was sufficient to carry on the work till even 50 physiologic forms were 
found, if such a large number exists, which is not likely. If more than that number be 
found. then the work will have to be decentralised by the opening of subsidiary stations 
in the Punjab and in the South. Then alone would such an expansion be justifiable but 
not at this stage. In suoh an eventuality Dr. Mehta would be prepared to hand over his 
material in order to make room for his OWB work. .If the number of physiologic forms 
was not found to be large. there would be no need to start subsidiary stations at all and by 
waiting for two years more no risk would he run of spending money needlessly now. 

5. AU the members of the Committee were convinced that Dr. Mehta had made re­
markably good progress in the research since the original scheme was sanctioned and Mr. 
Milne and Dr. McRae both having visited thl' laboratory in Simla, spoke highly of the 
work. Mr. Milne thought that the study of physiologio forms would be best done by 
Dr. Mehta because he was already making study of life histories and conditions of spread. 
He was strongly of the opinion that Dr. Uppal's echcme should be postponed till April 
1935 by which time Dr. Mehta had thrown a flood of light on the problem and further work 
might show whether it will be necessary to start a station in the South at all. Professor 
Kashyap said that from the data already recorded by Dr. Mehta, the conclusion was clear 
that t.he spores that infected the plains came from the hills. Since Baroorry and Thalic­
lrum have not been found to be oonnected with black rusts respective.ly placed in them. 
they might be ll'ft out of account. The solution of the problem then was simple; either 

M.123-ICAR s 
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wht'at'growing s1101lld be di!!Continued iil the hilla for t. 'hort perioo of yMI'II or ft'IIist&nt . 
varieties should be grown there. The firBt altemat,iv~ Willi impra.cti(,lLble and he hoped 
that the Council would continue the scheme l1li proposed by Dr. Mehta. 

Mr. Allan said that at first he WILlI inrlined to think that tht're should be more than 
one station but he Willi now convinced that in preeent financhl conditions and in view of 
the fact that the acreage of wht>at in the BOuth was BO very amall compared to that. in thai 
north, one stu.tion should suffice for the present. 

6. Dr. Uppal ;,aid that in 11131 the BombiLy Scheme 91&8 POIIt.poned for two t'hi..f I 
reasons: (1) on account of the expense. and (2) bl'CaulMl the physiolol{ie form. were eX(lf'ct('d 
to be few. The data recorded up to the present. on physiologic form. covering only a few 
places on this vast Continent WerE' not enough to settll' the quelltion l1li to their likely 
numbE'r. So far 3 physiologic forms had heen iBolu.ted and Dr. Mehta had .. ~l!kit'nt 
material to make it likely that more will be isolated, though in 1931 he (Dr. Mt'hta) had 
thought that it WILlI very unlikely that WE' might have even half • dozpn fonnll. 1·be 
nt'gative evidE'nce wa.q not sufficient, to warrant the inference that Barberry and TMtlic· 
trltm did not pla.y a part irt the pl'Oductiott of phyqiologicfonns. Random MmplPl 'of rustl 
from the places mentioned would not solve the problem of the Dumber of phyaiolollio 
form~. What Willi wanted WILlI intensive infonnation for zones or wheat.-growins tract. 
ani to get th;j,t information a nllmber of test wheatlshollld he II;rown in nU!'lleries in various 
places. That would giye a surer indication of the phyRiolol(ic formR pret'Cnt. Such work 
might be placed under the charge of one or two provincial mycologist who WfTIl interested 
in this problem. Thill would result in an intell8iVe inveflti!1atiOll of 'cliJferent wheat­
growing areas and would thus lead to more rapid clearing up til tht problema. The cue 
of America was not parallel. Because of the cefttral position of the State of Minnl't!Ota 
in the wheat· belt of the Uniwd Rtaws the work on black rus·t had hl'en done at the Uni­
verility of Minnesota, thai on hrown at MlI.ine in lnd·iana and thAt of yw.lIow at Idaho. 
It would be seen thAt thp oontralisat;on of the worit in the 'U. S. A. hact been more or Ie ... 
on the blLllid of different wh~t rURtI •. 

7. Dr. Uppal pointed out that in 1929 black ruRt appesred in 'the 'Bonibay Deccan 
arid Karnatak much earlier thim it did in the north. Thito observation baa been confirmed 
and Dr. Mehta has shown that we have 'to look to Illeal foci of infoctionfor the arulU&! 
outbreaks of rust in the Bombay Presidency and the surroundilljt areu and that tl.e 
Himalayan ranges do not furnish inoccilu1Jt to the wha&t crop 'in 'WeIJtem 'aM IIOUti:em 
India. This showed that th.'ere are two distinct ZO'lIeB which lend themselves to illwl\8h'e 
Btudy as regards over-summM'ing and epidemiology of rust lioii 'Well lioii thb diatrlbution of 
physiologic formlt. It see-lI1ed then 81lm08t neool!8ary to have.t least two 'BtatiOlUl. 
8uch an arrangement would enable a very inten.l!ive Btudy to be made in the IOUthern 
area simult.aneOUl.ly with that in the north. As regM'da 'the 008t, thb BOmbayechente 
provided for an annnaJexpenditnre 6f aboot Re. '1;()oo for a thorough and intell8ive ·lItul!y 
of the distribution of physiologic forms in thb Boml>ayPresidency, the Southem part ,If 
the Central Provin08s. the Kathih·a.r Statea IJJld Burrounding :a!'eas. A. II.guin1t this 
Dr. Mehta had incUrred during the 'last yeaT 1m expenditure of RI. 6,500, hAil been able 
to cover (ul.ly a few plnoes and had Ieolated thrfle physiologic forma. Further, Dr. r.r.,hta 
now proposed that the ~ornhay Bchem/! be poI!tponed for another two yeal'B. In .hor$ 
in July 1932 the 8ILDl8 argo1nents were 1irought fdJ'Ward lioii in January 1931. 

8. Dr. McRae said that the solution of the problem of the part played or not played 
by the alternative host~ 8CC'mcd to be amollt important 'I*rt of the work In hand. If it 
could be proved, and there!l1Jlts were negative 80 far, that the alternatm hosts pla~d 
no part, then 'II'1l would be in the Jafe position that we would not expect to ha"e d!lW phy­
siologic forms produced. Then the problem would be simply to find out those we had. 
Be Wa.9 'nat satisfied that the present method of gettin~ the infol'Jll8tion hyrandum 
sampling would filtnish 1I.dequate information in • tea.sonahly"hort petiod of time to be 
pla~dbefore those who 'are to undertake the work of 'brooding ·nl8t-rc"ilftAnt varietiet 
of wheat. The suggeiltion in this cOIUlOOtion made by Dr. Uppal would be moreetJective. 
If there were in India only a few physiologic forma, if they were univenallY distributed, i.t., 
U there we~ no more physiologic forD18 in the south than in the north and ·if there 'Were 
no danger of others appearing. then we might not ruled other etations in the p~ The 
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oonditional faotors were too many. Dr. McRae was in fa.vour of decentraJising the work 
at this stage by starting the Bombay scheme in a. modified form both for reasons of economy 
of time an4 of IIfficacy in oo.rrying on the work. 

9. In the end the Committee agreed by a ma.jority of 4 to 2 to recommend for the 
Advisory Board's approval Dr. Mehta's Bcheme for continuance of his investigations fot a 
further period of two years from 1st April 1933 to 31st March 935 subject to certain 
modifioations in the estimate of expemJiture of the schemo (~ide Section I of the Estimate 

'. of Expenditure attaphed to l<~nclosure III to the attached printed papers) as indicated 
below; Dr. Uppal's scheme to I>e held up meanwhile :-

. 1. Establishment. 
1. 2 A88istanh • ..-The incremental sca.le of sala.ry' proposed by Dr. Mehta for the 

_ tirst two Assistants, namoly, 2PO-20-220 was reduced by the Committee to a fixed 
plary of Re. 2PO pe.- mensem. 

2. 3rd A88istant,-The soale of ;Eta. 150-10-160 was reduced to .a fixed pay of 
Re. 150 per mensem, 

3. 4th A'8istant.-The grade of Rs. l50-l0~160 was reduced .to a fixed pay of 
Rs. 120 pllr mensem. 

)J. Equipme1J,1. 
1. 3 gr,)enhouses, one at 

Simla anell or 2 at Agra as 
require4. 

The lump Rum provision of Rs. 6,000 under this head was 
reduced to R8. 5,500. 

Y • .oompf!7UJation to file 0'6icer-i1/--CkarrJe. 
For ren~·free house at Agra Dr. Mehta explained that the lump sum of Re. 3,000 

ColMge (ffJr duties outside proposed untlet this head consisted of:-':'" .' 
teaching) .and out-of,pocket 
expenses. 

(a) FQl' rent free house at Agra College 
(b) For duties outside teaching, i.e., Warden 

of t\J,e College. 
,(e) .Out-of-pocke~ expefll!es, .i.e., a!Iditjonal 

expenses inourred by him on aocount of his 
visits to Simla, etc_, .in oonnection. with his 

Re. 
1,200 

900 

investigation 900 

The Committee Billowed (a) and also (b) on the condition that Dr_ Mehta was appointed 
as permanent Warden of the Gollege. As to (c) ,the Committee considered that these 
expBhses {ormecl part of travelli\lg allowance and should bernet, subjeot,to.tbe operation 
of ordinal\Y rules, ou~ of the provision for Travelling Allowance and for tllis purpose the 
Com.mittee decided ~o i~()rease tthe provision under • Trayelling Apowance for offiQllr.' 
[Item VI 1(1)) from ~. 2,000 to R~. 2,500. A revised estimate showing the expenditure 
&.~ revised ;by the Committee is attached.&Ild shows a net decrease of Rs. 2,740 as oompared 
with Dr. Mehta's estimate. 

10. llhe Chairman asked :Ur. Uppal to produce a revised estimate ,of expenditure 
On his soheme in case the Advisory Bqard wanted to consider it. " . 

H. The Committee 'then took up oonsideration of Dr. Chowdhury'S report on .. Wither 
Tip" .in.vestigation. of ·the. Citrus (Subjeot :10-<l9f . the -i\,genda). (4Ppendix XI, VI) J~nd .. ex­
,pI/eSS'ld.the.vie.w thB.tgood progl'llS/!had been made in ,the investigation and suggested that 
Dr. Chowdhury's attention should be invited. to the faot that Oolletotrichum gloesparioilhs' is 
generally oonsidered to be weak parasite usually. attacking plants which for some reasons 
or other have beconte weak and that control measures shOUld be directed towards keeping 
trees in good health as well as to prevention by spraying and dusting. 

1'he Committee then terniinated. 

SIMJ,A:; 

Jr~ ,Ira. ,J"lg 1932. 

CHARA ... 'l'DAS. 

SecreJ1Jry. 
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ESTIMATE Oil' EXPENDITURE OVO THE COllTIIroANCB 01' rnEBTIQATIOW 011 .. C'JI!IlEA.1 
RUSTS" BlC DR. K. C. MERTA AS BEVISED BY THB COM.IrlITTElI O}l' MYCOLOGISTS. Ii 

SECTIOl'l L-Ezten8ion oj work at pruent in liaRd Jar G period oj two rear,. .April 1" 19" :·1 
-Mora. :UBI 1935. i ----------:--------,--,---,---.,----+:1 

Particulara. 

1.' E8labluhment. 

I. 2 Assistants . • • • •• 
2. 1 Assi~tant • • • • . • 
3. 1 A88istant . • • • • • 

@ 

p.m. 
200 
150 
120 
75 4. 1 A88istant for work with kites and balloons at 

Agra Observatory for 4 months each year. 
•• 70·5. 

75 
16 
15 

II. I typist and clerk •• • • • • 

II. 2 laboratory bearers and 2 fieldmen •• • . 
7. 1 bearer for assistant at Observatory-for4 
, months each 'year. 
8. 1 Chowkidar for greenhouses and other articles 

at Agra. 
II. Equipment. 

I. 3 greenhouses, 1 at Simla and I or 2 at Agra as 
, required. 
2. Miscellaneous equipment including a small refri. 

gerator for the Simla laboratory, glass and mUB· 
lin cases, etc. 

, III. Ctmtingent Expt:n8u. 
1. Rent of Iahoratory at Simla up to Rs. 1,000 per 

year. 
2. Maintenance and contingent expense8 
3. Collection of rust samples • • • • 

_ IV. To .dgra College. 

10 

For teaching arrangements •• •• 4,800 

V. ComptmBalion to 'he Oifiur·in.Charge. 
1. For rent·free house at Agra College •• 

2. For duties outside teaching. 

VI. Trat'elling .dllowanu. 
1. Travelling allowance for officer •• 
2. Travelling allowance for a88istant •• 

Total 

per 
year. 

1,200 
per 

year. 
900 

per 
year. 

1933·3<&. 

4,800 
1,800 
1,440 

300 

840 

768 
60 

120 

11,500 

1,500 

1,000 

1,500 
250 

4,800. 

1,200 

900 

2,500 
1,500 

30,778 

1934·35. 

4,800 
1,800 
1,«0 

300 

900 

768 
60 

120 

1,000 

1,500 
250 

4,800 

1,200 

900 

2,500 
1,500 

23,838 

Total of 
eBCb Item 
1933·35. 

9.600 
3.600 
2,880 

600 

1,740 

1,538 
120 

240 

1 ,GOO 

2,000 

3,000 
GOO 

9,600 

2,400 

1,800 

11,000 
3,000 

64,618 

.Provided Dr. Mehta is appomted permanent WardeD of the College. He .. at present 
officiating. 

CDNTINll'Al'ICB Oll' WORK ON TD DIP1'EREl'IT ASPECl'S 01' TIIB CDUL RuST PBOBLDI Ill' 
bmu. 

The AdAsory Board of the Imperial Council of Agricultural ResearCh at ita meeting 
held in January1931 considered certain proposala (Enclosure I) for iuvestigatiooa on the 
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J>hysiologlc forms ot wheat rusts In Bombay, and decided (Enclosure II) that the proposals 
should lie over for the present and that in the meantime a referenoe should be made to 110 

Committee of Myoologists, inoluding Dr. Mehta, to work out 110 co·ordinated scheme of 
rust research; no definite time W8A! fixed for the Committee, whor.e personnel it wae left 
for the Chairman to fix, to submit its report. 

2. It was intended that the Committee should meet &8 soon as possible after the reo 
Bults of investigations of Dr. Mehta's 8cheme on cereal rust which had been in progress 
lince April 1930 were available as a disoussion on inconolusive information W8A! not desired 
and should be avoided. 

3. Dr. Mehta has now submitted a. scientific note (Enclosure III) in conneotion with 
, t.he proposed soheme for the oontinuance of work on the different 8A!pects of the cereal rust 
J problem in India. In this connection copies are also enolosed of the Annual Reports of 

Dr. Mehta lor the years 1930-31 (Enolosure IV), and 1931-32 (Enclosure V) and of his 
article on the oereal rust problem in India. (Enclosure VI). 

, 4. The Chairman of the Advisory .Board has now appointed the' undermentioned 
Committee for the purpose;-

1. Sir T. Vijayaraghavacharya, K.B.E., OhaArman (ex-officio). 
2. Dr. W. McRae, M.A., D.Sc. (Ed.). 
3. Dr. B. N. Uppal, B.Sc., D.Sc. (Iowa), 

Plant Pathologist to the Government of Bombay. 
4. Mr. D. Milne, B.Sc., C.I.E., I.A.S., 

Director of Agriculture, Punjab. 
o. Mr. R. G. Allan, M.A., I.A.S;, 

Director of Agriculture, Uilited Provinces. 
6. Rai Bahadur Shoo Ram Kashyap, M.Sc., I.E.s., 

Professor of Botany, Government College, Lahore. 
7. Dr. K. C. 'Mehta, M.So., Ph.D., 

Professor of Botany, Agra College, A~ra. 

Rai Sahib Malik Charan Das. Secretary (ex-officio). 

5. The Committee will meet at Rock House, Simla, at 11 A.IIf. on SatlU"day the 16th 
July 1932 and submit a report whioh will be placed before the Advisory Board of the 
Imperial Counoil of Agrioultural Research for consideration at its forth-coming meeting 
to be held at Simla on the 18th to the 22nd July 1932. This will enable the neCeSsary 
sanction of the Governing Body being obtained in time to prevent any interruption in the 
present scheme of investigations on cereal rUsts by Dr. K. C. Mehta which the Counoil 
bas sancioned for a period of three years and which sanotion normally expires on the 31st 
March 1933. 

6. The subject is now for the oonsideration of the Committee. It will appear tbat in 
his scientifio note (Enclosure III) Dr. Mehta. has proposed a certain amount of centraliza­
tion of the survey work which forms the feature of the work between 1933 and 1938. This 
is specially a point on whioh the opinion of the Committee will be valuable. 

CHARANDAS, 
The 4th Ju.ne 1932. Secretary. 

ENCLOSURE I. 

LETTER FROIlf'THlII ACTING OHm!!' SECRETARY TO THlII GOVERNlIIENTo!!,'BoIlfBAY, REVBNtTlII 
DEPARTMENT, TO THE SECUTARYTO Tltl!IIMPERIAL CoUNaIL OJ' AGRICULTURAL 
RESEAROH, No. 4675-A./28, DATED THlII 21ST MAY 1930. 

SUBJEOT.-Investigationa tm 1li1lJ.B diseasu oj pla7tt8 imd physiologic forms of wMat rwI. 
I am directed by the Government of Bombay (Transferred Departments) to forward 

anapplioation (Annexure I) from the Director of Agrioulturefor .. grant-in-aid of 
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It., 1,03,'710 for Investigations 011 YiIU8 m-at. of plant ad phyalologie forma of black rns J . 3' ftmf!UII of wbeat 011 the linea of the IIlhemea ciraWD up by the Plant Patbol~ist. I am . 
add that the Government of Bombay support the application and trust that it will receiv , 
favourable consideration at. tht! huda of the Imperial CoWlOU of Agricultural s-reh. I 

Allnexure I. 
I.JrlorD ROM TB. DmBCl'OB or AoRIOVLTtTBB, BotIBU PBlCSmllfOY. POOlf",!'O 1H. 

CmEF SECRETARY TO GoVERNMENT. REVD11. DEPARTtlKlf'l, BolD.", No. '93 o. 
1930, DATED TB& 6TH APRn. 1930. 

SUBJECT.-ApplieGlw.. .. lAc lm,..nal COInICil 01 Agritul'"ml RUfJtJrd 1M V"G",.iIHid lor 
~ 1m Vinu DiMDsu. 

I have the honour to forward herewith copy of letter No. F.·74/370 of March 29th. 
1930 (Annexure fi), from the Plant Pathologist to the Government of Bombay (Dr. B. N. 
Uppal} and a scheme drawn up by him for oo-opet:ative Investigation on virwI c:n-- of 
plant (not printed) and another on physiologic forma of black ruat fungus of wheat. I 
have the honour to requeet that theae schemee may be put before the Imperial COllncil of 
Agricultural Reaearch at their next meeting and I trust that the amount l'e1uired will be 
sanctioned. 

With regard to the research on the physiologic fonna of black rust fun~. of wheat. 
I would like to Insist on the fact that although a Viilry 8"thitantial aUGventio:J baa been 
given by the Imperial Council of Agricultural Reaearch to Dr. Mehta tor work on wheat 
rust hia investigation is of a totally different eharacter dealing with the way in whioh the 
rust fungus is carried over from year to year, while the r_roh Dow ptopoll8d deala with 
another probleili and one of vital importance not only to plant ~thologi8ta but also to 
plant breeders and to farmera. I think, therefore, that the foe' that. one worker h&ll 
already been subsidized for work on wheat rust should not prevent other workera being 
subsicllied fof the study of totally different aspects of the problem. I would also like 
prominently to bring to your notice the co-operative nature of thi, _reh. This co­
operation is in accordance with the best principlee of modern science and bringR to bear on 
theae two problems the concentrated effort& of three highly equipped men. Dr. B. N. Uppal 
is B.Sc. of the Punjab University and D. Sc. of Iowa. Dr. V. N. Likhite is B. A. B. S. 
(Bom.) and D. Sc. of Btrasbourg and h .. esperience In work iu Holland and America. 
Mr. J. F. Dastur is M. Sc. (Bom.) and D. I. C. (Lond.). Tbae three lCientifui worketS 

. with their differing outlook and equipment but with. single aim .twuld therelora be e.ble 
to do effective works towards the rapid clearing up of the problema which they n«J'l1' propoaa 
for assistance from the Imperial Council of Agricultural Re.earoh. The ~ will be 
under the administrative control of Dr. B. N. Uppal, i.e., will be under the Bombay aoyern­
roent (the other two workers being aollaborators) and the headquarter. will be PooD&, the 
laboratory being In the Poona College of Agriculture. 

I would ask you to forward these schemel .. early .. posaible with your strong recom­
mendation for the neceasary gift of money. The Imperial Councu of Agricultunl Re­
search is to meet. In Simla In the end of May and it is deairable that tt- IChemee should 
be forwarded to the Sccrebry. Im;:nrial Co-l:JCil of Agricultural Reaeanlh. without delay. 
I am sending one advance copy of both the schemes and also a oopy of thie letter to the 
Secretary, Imperial Council of Agricultural Research for information. 

Annexure II. 

CoPY o:r LB'l"l'EB No. F r 74-370, DAnD 29TH }UBCa 1930. noll 'J'BJI1'r.un- PAUOLOOIII'I 
TO Gov~. BotlllAT, Poolf,,- TO T.ILI Dm..croa 0, AWllctIIJlVBa. BonAT 
I'BEsJDENCY, POOIfA. 

SUlIJBCT_RueorcABC1aeme 011 (1) f1irv diMJuu tm4 (2) 1M pb1l~/- of ~ rut. 
With re~erence to your letter No. 493. dated 5th December 1929 (not printed), I llave 

the honour to enclose herewith two schemel, and to ftqUeet that you wiD be good ROUgh 

to approach the Imperial Council of Agricultural Reeearch for a grant-in-aid for carrying 
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out reaearch on these schemes. I also beg to state that the co'operation of Dr. V. 'N. 
Likhite, Director of AgricUlture, Baroda, and Mr. J. F. Dastur, Mycologist to Government, 
C. P., Nagpur, has been arranged in connection with the schemes on virus diseases (not 
printed) and the physiologic forms "Of wheat rnst(Annexure III) respectively, and that 
both these officers have obtained the l'elnlission of their resFective 'Governments to colla­
borate with me in these investigations. It 'may, hawl'l"er, be noted that 'these officers will 
not, in any way, be responsible for the administrative control of the schemes; 'but they 
will fully collaborate with me in directing the 'research and by providing the nece3S&ry 
facilities in their provinces to the men engaged in the wClrk. 

2. I have enclosed detailed statements of the recnrring~lfidllon-reourring expenditure ' 
for which it is requested !that provision may be made for ,a period ,of -five years ,in 'the 'first 
i; ;tence. It will also be noted that it is p'l'op08ed to ,appoint a SpeoialMycologist,who 
WIll be in cha.rge of both the: roblems. He will be assisted in 'his work by ,two Graduate 
A'>8kto,nts, one in cbatge d 'eLch scheme. Since both the problemll are of ahighJy tedhnioal 
nature, it will be neces8&ty to appoint a well-trainedp8rson. 'I1he proposal that ,the 
Spedal Mycologist ahould be in cha.rge of 'Iloth the tlFoblems hall -OtllItain advantages; it 
would enable 1'l8110 effect a saving in the pay ,of the chief 'investigators (one for each BOheme) 
who would ordinarily 'be requiroo. as well 8S have 'a man of ripe experience in charge'of the' 
schEmes. The ,headquarters of the Special Mycologist and his staff will be at Poana, where ' 
he will have adequate laboratory :facilities at the 'Peona 'College of Agriculture. As'regards 
invcstigaticn into the virus diseases of'ca?dlllmom, 'it will probably be neo£88B>ry'to'do'a 
major portion of this work at Sirsi, ,and I feel that it will be P?ssible to make provision,for 
a sman laboratory there within the contingent grant df'Rs. 3,000 per annum provided for 
in connection With the scheme 'on 'Virus diseases. 

' __ ,.L., 

Annexure In. 

PBYmotoGIC FORMS 011 'Bucx RUST 'FuNGUS OI1WREAT. 

Co-opera'tive investigation b~tu'£en Dr. B. N.Uppal,Department of Agriculture, Bombay, 
and J. ,F. Daslu,r, Esquire, Department of .Agriculture, Central Provinees.) 

Thediscovety of 'the phenomenon df physiologic 'specialisation -in the fungi is un­
ddnbtedly one of 'the most important developmeJits in plant pathology. Perhaps 'the 
most classical example 'of 'this phenomenon is furnished hy the fungus,lPuccinia gramifiis. 
It has been shoWn ,thait 'this fungus consist II of composite'group-foTms or varieties such as 
P. graminis tritie; on wheat, P. graminis allenae on oats and some grasses and P. grammis 
8ecallis on rye, barley and some other grasses but not'on -wheat or oats. It has also been 
Bhown 'by Stakman and others in the United States, that the ,wheat variety is composed of 
component strains or physiologic fOrIDs.They have'isolated and studied forty ,or more 
forms of P. graminis tritiei. Some of the physiologic forms on wheat show slight morpho­
logical differences; 'but they are chiefly distinguiahed by their power of infecting different 
varieties of wheat, that is a variety of Wheat may be immune from oneOT several physio- ' 
logic forms of the rust fungus and susceptible to severaJ others. ,There are varieties of 
wheat such as 'Little Club which is completely susceptible, and khapli which is extremely 
resistant to all the known physiologic fOrIDS in North America. However"in.1929 there 
was present in the breeding plots at Kirkee, Paona, a physiologic form,towhich,khapli 
1\'as highly susceptible. 'Fu~ther, it has been shown that several of the physiologic forms 
differ in their geographical distribution. Several factors affect the _ prevoalence &ad distri­
bution of those forms and it is likely that the difference in the climatic conditions in the 
various parts of a country plays no small part'in, the distribution of these forms. 

It 'will be seen froln the foregoing statement that'in any work on the breeding of 
varieties of wheat resistant to black rust,it is of primary importance' to know the pre­
valence of the physiologic' forms in the area in which the new types of wheat are to' be 
grown. It is therefore necessary that a thorough survey of the physiologic forms of the 
wheat rust should be made in the principal wheat.growing areas of this couritry. 'St8.kman, 
and others have also sho'lVn the value of these surveys in the study ciHhe epidemiology. of 
black (stem) rust. Thatiisto" say'they;have-suggested'the posSibility that the physiologio 
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formllurvey may be used not only to explain certain fact. in connection with the develop.. 
ment of epidemioa but also to predict the probable ocourrence of epidemioa. To explain 
more clearly, let us suppose that the only 10UJ'OeB of infection in India are the barbt>rri ... in 
the Himalavas, which produce aecioeporea. ObeervatioD8 made in the United f1tatee 
have shown that the aeoioepores are not carried any great diatanoe from the infected 
barberry bush and that they are not able to withstand lIuoh adverae oonditiona aa ure· 
dinioepore8, 80 that infection of nearly grains and gr&88611 must take place IOOIl after they 
are discharged from the aecia. Therefore, the infeotion of grains and gr_' byaeoi08poree 
is for the m08t part local or lintited in area. From the primary infeotion on whAat, the .tem: 
rust spreads outwards by the succeeding generations of uredinioeporel, whioh can .) 
carried by wind long distance8. Thus the uredini08poreB reaeh the wheat crop. in the 
plains in the Uniteed Provinces and the Punjab (a matter of about 25 milel) and by 
secondary 8pread by uredini08pore8, the spread of stem rust may be traced lor miles. Now, 
if it were poeeible to determine the physiologio forma in the North (i.e., in the plaina at the 
foot of the Himilayas), it would be of value in predioting the probability of rUit epidemice 
in the United Provinces, the Central Provinces, the Kathiawar State., Gujarat and North 
Deccan. That i8 to say, if the forma of rU8t in the North in any given year are predomI­
nantly those whioh oannot attack the wheat. in the Central Provinces, Gujarat, eto., there 
would be little to foar even if the weather conditions were favourable for the development 
of epidemio in these areas. However, if the forms of rust in the North were luch aa oould 
attack wboat normally in the Central Provinces, Gujarat, eto., there would be likelihood of 
an epidentio if the weather conditions were favourable. 

It has been pointed out above that for breeding rust resistant varietiea of wheat lor a 
given area, it will he neceeeary to know the physiologio lorms prevalent in that area. In 
India, the work on the breeding of rust resistant wheat. has been done without any reo 
ference to the forms, and indications are that some of the work done in the Bombay Pre.i. 
denoy will prove a failure. For instance, re8istant wheat. developed at the Kirlwe Whoall 
Breeding Station have been found sU80eptible to rUit when grown at Dharwar. Why is it 
that even under normal conditione Pusa 4 beoomes aeverely rUited in certain areaa and 
not in others, and then again in certain yea1'8 in the same area where it is normally reBie­
taut t I am afraid it may not be poeeible to explain all the facts on the basis of _thel' 
oonditions as the only factor in determining the reaistance or 8usceptibility of a variety 
of wheat under different conditions. Thil problem is one of the mOllt important in the 
field of plant pathology, and unleee a breeder, is in po8iIC88ion 01 the neco_ry information 
about the relative prevalence and distribution of the physiologio forma in the dilJorent 
areas of this oountry, hia work will be imperfect and may result in hia labour of many yeara 
being wasted. 

In order to determine the physiologio forms in different &\'fIas, the prooedure to be 
followed will be somewhat as follows. A seriea of rust nuraeries each coD8isting of a uni. 
form set of wheat varieties, would be established at 8uitable points in t.he Bombay Presi. 
dency, the Kathiawar States and the Central Provinoes (the United Provinces and the 
Punjah will be included as the work progre8se8). A number of selected varieties of whoat 
would be grown at these nllreeries every year, eaeh variety to be grown in two of throe rod 
rows. They would be allowed to become infected in tbo natural way. Specintens of freAh 
uredinial material would then be collected at each of these nuraoriea, and would be aent to 
Poona, where they would be used promptly to inoculate as many of the differential wheats 
as poeeible, grown in the greenhoU8e there [DetaiJa of the greenhoU8e are furnished belm .. 
(Annexure Ill. The reactione of the differential hOlts would be tested and the identity 
of the physiologic forma would be determined by means of a key to bet worked out like the 
dichotomoUi key used by Stakman and Levine in their atudies. 

It has been poiD.ted out above that the diacovery of physiologio specialisation in 
Puccinia bramini8 lritici has made the work of the Plant breeder more complex .. ince now 
he must take into consideration a large number of physiologio forms with their differential 
reactions. As these forms vary in number, prevalence and severity from year to year in 
the same area· it is therefore reasonable to &88ume that certain facto1'8 influence the pr ~ 
valence of the )orms and thereby the development of rust epidemice in the area. Seasonal 
weather conditions ~ppear to be an important factor ; but an attempt to analyse the relation 
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of this factor to the development of stem rust must take into oonsideration the effeot of 
Wt'&ther on all the phases of the life oycle of the rust, since the effect of weather on one 
phase of the life oycle may profoundly influence the development of another stage. We 
therefore also propose to study the relation of seasonal weather conditions to the develop. 
ment of rust epidemics in the wheat growing areas. 

It is requested that these schemes may be sanctioned for a. period of five years in the 
"first instance, and the grant.in·aid required for five years for both the schemes will come 

to Re. 1,03,710, the details of whiph are furnished below:-

Non-recurring Expenditure. 
Ra. 

1. Greenhouse 2,000 
2. One research miQroBcope 750 
3. Frigidaire model M.-12, capacity 1l! cubic feet 1,600 

Total .,. 4,350 

'Recurring Expenditure. 

Establishment. 1st year. 2nd year. 3rdyear. 4th year. 5th year. 

I. Pay-
(1) Special Mycologist (Rs. 320- 3,840 4,320 4,800 5,280 5,760 

40.800). 
(2) Clerk (40.5/2.80) .. 480 480 540 540 600 
(3) Peon at Rs. 1~ per mensem 216 216 216 216 216 

Virus Diseases Scheme-
(1) Graduate Assistant (Rs. 1,800 1,860 1,920 1,980 2,040 

150.5.200). 
(2) Non·Graduate Assistant 480 480 540 540 600 

(Rs. 40.5/2.80). 
(3) Laboratory Boy at Rs. 18 216 216 216 216 216 

permensem. 

Physiologic Forms Scheme-
(1) Graduate Assistant 1,800 1,860 1,920 1,980 2,040 

(Rs.150.5.200). 
(2) Non·Graduate Assistant 480 480 540 540 600 

(40.5/2.80). 
(3) Laboratory Boy at Rs. 18 216 216 216 216 216 

permensem. 

II. Travelling allowance-
(1) Special Myoologist and his 2,500 2,500 2,500 2,500 2,500 

peon. 
(2) Staff .• .. .. 500 500 500 500 500 

III. Contingencies-
Including. apparatus ohemioals 
and oultivation charges--

3,000 3,000 (1) Virus diseases soheme .. 3,000 3,000 3,000 
(2) Physiologio forms scheme 2,000 2,000 2,000 2,000 2,000 

IV. Reserve .. .. .. 1,000 1,000 1,000 1,000 1,000 

Total .. 18,528 19,128 19,908 20,508 21,288 

Total for above (non-reourring and recurring) is Rs.l,03,710. 
M123ICAR 
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GIU1I1&ouu.-The details for building a greenhouse may be given II below t­
(1) Dimensions-15X 30 ft. 

(2) Glass roof and wooden trellies work on aides and Shahabad atone paving. 

Roof-(glB88 paDlMO sq. ft.) 
Trelli&-(90'x 8'=720 sq. ft.) 
Bricl!: pillar&-{8x Ilx Ilx 8) 
Paving-(30x 15=450 sq. ft.) 
Wooden benche&-(three) 
Water basin 
Piping (perforated) to make showers of rain 
Finishing (paint, etc.) 
Curtains (to protect from heat in summer) 
GIB88 moist chamber 
Muslin chambers for rust cwtllml and inoculation 

R&. ...... 
300 0 0 
400 0 0 
60 0 0 

250 0 0 
'15 0 0 
~ 0 0 

200 0 0 
100 0 0 
100 0 0 
100 0 0 
100 0 0 
275 0 0 

2,000 0 0 

Frigidaini.-This is a very essential piece of apparatus which wiU be used in connectio! 
with both the investigations. In the investigation of physiologio forma, the uredinia 
material has to be Pl'eIlerved in a cool place before it will be used for inoculating tlu 
di1Jerential hosts. While studying the physiology of the different plant v~ and irI 
making Cl'OIls-inoculation studies, the viruses should be kept in a 0001 place, .. high tem· 
peratllml iMctivate them. The importance of this apparatus is therefore obvioUl. 

Special Mycologisl.-As has been pointed out in the forwarding letter, the advantage 
of appointing one man to hold charge of both the achemes is to effect aaving in the pay 
as ordinarily two men will be required, and in this way it will also be possible to engage • 
well· trained investigator by offering him a better pay. 

Clerk.-There will be considerable office work and it will not be poBIIible for the oflioe 
clerk of tlle Plant Pathologist to Government, Bombay, to help the Special Mycologist in 
typing reports, preparing contingent, pay and travelling aUowance billa, and carrying on 
the normal correspondence which these investigations will make necessary. 

PratJelling allowanu.-It will be neceasary for the Special Mycologist to undertake 
extensive touring in the Bombay Presidency, the Central Provinces and the Kathiawar 
States in connection with both the investigations, and the provision of R&. 2,500 for the 
Special Mycologist and his peon for this purpose will barely be sufficient. It may be noted 
that the Special Mycologist will be able to manage his work within this grant, lince in his 
tours, he will be able to collect data bearing on both the problems. This arrangement 
will effect considerable saving on the travelling allowances. 

The provision of R&. 500 for the staff is very moderate. 

C01Ilingenciea.-The sum of R&. 5,000 per annum has been provided for oontiDgenciea 
under both the achemes, and this may be considered as the minimum requirement. These 
include many miscellaneous charges, and lOme of the important iteIIIIJ may be .hOWD .. 
foUows; (1) cost of maintaining the gret'nhouse at Poona: (2) cultivation upensea at the 
nnous rust n~es in Bombay, C. P. and the Kathiawar States: (3) provision for labour; 
(4) cultivation expenses in connection with the virus diseases of chillies, bMndi and carda,. 
mom; (5) maintaining a small laboratory at Sirsi for the virus d~ of cardamom; 
(6) cost of making insect proof muslin cages; (7) cost of insecticides for the control of in.aed 
vectors; (8) CO!>t of transport of plant materials and specimens; (9) sprayera, etc. ; (10) labo­
ratory materjal including reagents for cytological work; (11) seed and plant material for 
study; (12) contingent charges of the office of the Special Mycologist including poatage 
stamps, etc., etc. In fact, the provision will repreeent the minimum requirement, and it 
will not be possible to reduce this figure. 
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1lIl8ertJe.-A reserve of Rs. 1,000 per annum is provided as it is not always possible to 
make provision for unforseen expenditures. If at the end of the year, a portion or whole 

, of this grant is not UBed, it will lapse to the Imperial Council of Agricultural Research. 

Annexure IV. 

NOTE BY DB. K. C. MEHTA, M. Sc., PH. D •• ON THE SCHEME l!'OB Co-OPERATIVE INVESTI­
GATION BETWEEN THE PLANT PATHOLOGIST TO GOVERNMENT, BOMBAY AND THE Myco­
LOGIST TO GOVERNMENT. CENTRAL PROVINCES ON THE PHYSIOLOGIO !!'OBMS 011 BLACK 
BUST 'lIUNGUS 011 WHEAT. 

(I) A scheme for investigations on rusts of cereals in India is already in force under 
the auspices of the Imperial Council of Agricultural Research. 

(2) As far as India is concerned even the life-history of the black rust of wheat is yet 
obscure and the problem is being investigated at Simla and Almora. 

(3) It is premature therefore to conclude that barberry is definitely responsible for 
fresh out-breaks of black rust in India. In fact, work done during the last 8 years indi­
cates that the factor of outstanding importance is the survival of uredospores from season 
to season in the hills. 

(4) In the absence of a definite proof of Berberis being an intermediate host for black 
rust of cereals in this country it is unsound to presume that there is a large number of 
physiologic forms of black rust that one has to deal with. Recent work in America baa 
clearly shown that the ever increasing number of physiologic forms is due to hybridisa.tion 
of different strains on Berberia vulgaris. 

(5) It may be mentioned here that Berberis vulgaria is exceedingly rare over the 
greater part of the area under cultivation in the hills in India. 

(6) I have recently had an opportunity of discussing the present position of the cereal 
rust problem in India with some of the foremost workers in the field including Professor 
Stakman, the disooverer of " physiologio forms .. of black rust of oereals. 

(7) It is my candid opinion that before rushing into a big scheme we have to make sure 
of the fundamental fact whether there is at all a large number of ph:vsiolo~c form~ of black 
rust in our country. I am of the opinion that on account of the absence of Berberis vulgaria 
over the greater part of the crop area. in the hills it is very unlikely that we may have even 
half a dozen forms as against nearly 100 forms in U. S. A. In support of the above lltate. 
ment I would like to quote the case of Australia and Kenya where work on Physiologic 
forms has been recently done. Like India barberry is rare in both those areas and what 
do we find only 6 forms in Australia out of which only one is dominant and there are only 2 
forms in Kenya. 

(8) Another important fact to bear in mind is that in India there are two otker rusts­
on wheat and one on barley which demand the same amount of attention at our hands as 
they are even more destructive than black rust in several important areas under wheat and 
barley. 

(9) As far as the scheme under report is concerned work on rusts without a laboratory 
in the hills is possible only for 2-3 months in the year and each year would mean a repeti­
tion of previous work because cultures cannot be kept going during a summer on the plains. 

(10) The basic work on rusts in India has got to be done in the hills and there is no 
getting out of that because of the conditions of weather. Workers like Prof. Stakm!l.n, 
Dr. Newton, Dr. Butler, Sir Billen and others are in complete agreement with me on this 
point. 

(II) Work on physiologic forms of all the three rusts 01 wheat is badly needed in India 
and the problem being an all-India one, it is only right that work on different asnectIJ be 
properly correlated in the interest of efficiency and economy. I for one cannot see the 
advantage of divorcing the scientific part of the investigations from the applied part 
because the former forms the basis for all measures of control 



134 

. (12) As a result of the discussion which 1 have recently had with Prof~r Stakmall, 
1 am going to start work of isolating collections of rust material from senral placl"8 in the 
country with tile object of making a pre1i.m.inary Btudy of phyaiolt..gic formB of all the 
'Aret. f'U8t8. Seeds of differential hoshl are expected shortly from MeB8I'II. Stakman. Mains 
and Hungerford, the three authoritiee on physiologic forms of black, brown and yellow 
rusts, re&pectively. The work will be done in the laboratorieB at Simla and Almora where 
cultures of rusts can be kept going all the year round. 

(13) It is hoped that by April 1932 we will be able to get at the truth of the phenomp. 
non, whether there are many physiologic forms under each of the three morphological 
species. By that time we also hope to know more about thc life historieB of black and broWD 
ruste. A comprehensive scheme will then be prepared for work on all the three rustB end 
the co-operation of plant pathologists with provincial governments in the area of wheat 
oultivation would be indispensable. 

(14) I am very glad to learn that besides myself there are workera interested in the 
cereal rusts problem in India and it would be a source of great pleasure and encouragement 
to me to seek their co-operation and to render them whatever help I can. Whl'n a more 
comprehensive scheme for different aspects of the problem ie under preparation the plant 
pathologist of Bombay will be consulted along with othera for the Bhare of w<lrk each II 
willing to take up. 

(15) Work on Cereal rusts and the breeding of resistant varietiee Is a large national 
leheme and caunot be undertaken without adequate equipment and laboratory fa.c:ilitieB 
at suitable hill stations. 

(I6) For all practical measure,; the plant pathologists and plant breedore will have to 
work conjointly. 

(17) I am sure that without preliminary study of the phenomenon of pb)'biologio 
forms and until such time that we understand the life historiee of the paraaitee concerned, 
isolated investigations on one single aspect of thia huge problem will &erve no useful pur­
pose. 

Appendix V. 

NOTJI BY DR. W. McRAB, M.A., D.So. (IOWA), hn-EBIAL MYCOLOOllIT,lMPEBIAL b'IITITl1T11 
o. AORICULTURAL RESE.acJI, Puu • 

• • • • • • • • • • • 
RuearcA on pAys'ologiall/urms 0/ wheat ru..t.-Thill inveBtigation i. required in India 

and the time is ripe to commence it. The incidence of rust on the varietiee of wheat in 
nrious localities }lOintll to tbe probability of there being several I'hysiological forml of 
each rust and that theee forms are not uniformJy distributed throughout the .ree nor are 
they uniformJy a.c:tive but vary in intensity according·to climatic conditions. As I men­
tioned to Dastur when he was acting for me in Pusa last year I think it necessary to have 
several centreB of investigation throughout the wheet-growing aree of India in the Punjab, 
U. P., C. P., Bihar and Bombay and the inveetigator in each centre sbould carry on the 
investigation much in the way suggeBted in the Bombay Scheme in order to dillCOVer and 
determine the various physiological forms in his area. Then a central Bt&tion would be 
reqnired where the fOrIllll from all the five ltations indicated above could be collected, 
compared and unified. It would be convenient if this central station could be atta.c:hed to 
one of the five centres of inveetigation at which a wheat-breeder was stationed. The work 
of the five stations might be considered &I part of the normal work of the mycologist with 
or without financial help and guidance from the Research Council according to circum­
.tances and the central station might be financed by the Council When the investigation 
is complete MOh province interef!ted will have an inveBtigator with firat-hand knowledge 
of the IIllbject and the material and personnel of the central Bt&tion, no longer required for 
the work, Qan be distributed or used for other lUitable work. 1 think that for convenience 
of acceBI it would be advantageous to have the central Bt&tion situated in Northern India. 

• • • • • • • • • • 
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ENCLOSURE II. 

EXTRACT )'KOM THE PBOCREDIYGS OF THE MEETING OJ!' THE ADVISORY BOARD OF THE 

IMPERIAL CoUNCIL OF AGRICl'LTUllAL RESEARCH HELP AT NEW DELHI IN JANUARY 
1931 • 

• • • • * * * • 
3. Proposal8 far int'PAtigations OTt the pkyBiologic forms of Whe/lt r'lst in Bombay :-Dr. 

Mebta spoke in explanation of his note (Enclosure VnI) on the Bombay scheme which 
had been circulated to the Board. He considered tbat there would be a definite advan· 
tage if this scheme were postponed till he could put before the Council tbe results of his 
investigations w hicb he boped would be completed by 1932. What be was after in his scheme 
was to breed rust resisting varieties for the hills. If this could be done the advance of the 
rust into the plains would be stopped to a great ext<lnt. He therefore felt that considera­
tion of the Bombay scheme (Enclosure I) should be po~tponed for the time being 8Jld that 
later when tbe results from his OVin investigations were available a co-ordinated scheme 
should be drawn up with the help of Mycologists in India for an attack on the problems 
which would then remain to be solved. Dr. Mehta informed Professor Ganguli that his 
first report would be submitted in Mar~1l1931 b~t that. would only be a progress report 
containing no conclusions. Dr. McRae saiei tbat the problem appeared to him to be as 
follows. Supposing Dr. Mehta found that tbe rust only came through the hills the thing 
became simple. There .was no necet'sity then for breeding ru~t resisting varieties in the 
plains. If, however, it was founei that forms of rust did exist in the plains then infect.ion 
was not eliminated but only rp.duced by the growing of rust resisting varictiel:! in t·he hills. 
In the latter contingency it would mean that insteaei of tar.kling tbe problem ot rust in the 
plains now along ~ide with Dr. Mehta's investigation into iust in the hills they would ha·ve 
to start two or three years later; he was not in favour of this bSB of time. Mr. Burt said 
that he W8.11 in favour of waitin~ till the Council had before it Dr. Mehta's preliminary 
results. The big wheat growing area was concentrated in the North where the solid weight 
of wheat cultivation lay. Before therefore subsidiary investigations like the one proposed 
hy Bombay (F-nclosure J) were supported he Ehou!d like to Bee the preliminary results 
and then have the matter discussed in the summer session of the Advisory Board in 19a2. 
It Dr. Mehta wao right that the rust came solely from the hills then the problem was simp­
lified ; if he Wll~ not correct then a much bigger organisativn than had hitherto been con­
templated would have to be evolved to tackle the prohlem on an all-India basis. He was 
tberefore in favour of passing no opinion on tbe Bomhay schemt' (Enclosure I) till the 
Bummer meeting of the Advisory . Board in 1932. In reply t{) Mr. Hilson who enquired 
whether the wheat plant was the only one which pas~ed on r.Jst to the plains Dr. Mehta 
replied that the t'bances were remote that plants other than wheat would transmit the 
kind of rust which affected wheat in the plains. The rusts of wheat and those found on 
grasses were totally diffcrent. Answering Dr. McRae, Dr. Mehta said that he was con: 
vinced that tbere was no rust whicb lived throu!!h the summer in the plains. The high 
temperature killed it. Mr. Carpenter was in flLvour of Mr. Burt's propo8a1 to postpone 
consideration of the Bombay scbeme, Dr. Agharkar in supporting the Bombay scheme said 
that rust appeared in the Deccan at the flame time as in Northern India. If therefore it 
came from tbe hills how was it !.hat it did not app".&r later in the Deccan than in Northern 
India. He thought it might be possihle therefore that there were other sources of infec­
tion and he was in favour of allowing Bombay to carry on the investigation at the modest 
financial cost proposed. In reply to Dr. Hyder Mr. Main informed him that the altitude 
of Poona was about 2,000 feet above sea level, the maximum temperature being about 105" 
in the bot weather and in the sevt'nties in the cold weather, while the minimum was about 
tbe freezing point. The maximum height of the Western Ghats was 4,500 to 5,000 feet. 
Dr. Mehta also in reply to Dr. Hyder said that the limit of cultivation in the Himalayas 
went up to about 9,000 feet. In the Kumaon hills no rust survived below 4,000 feet. Mr. 
Plymen referring to Dr. Agharkar's point as to the simultaneous appearance of rust in 
Northern India IIDd Deccan said that there was no question of a race from north to BOoth. 
The rust was probably there aJready. It was the climatic conditions which brougbt it 
out. He agreed that a comprehensive scheme should be drawn up "ith the help of Myco­
logists in India including Dr. :Mehta and that the Punjab and the Unit.ed Provinces which 
were the largest wheat arowing areas in India should be brought into the scheme •. l'dr. 
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Milne agreeing with Mr. Plymen said that he noticed that the intensity of the lUst did nut 
seem to decreaee with the distance from the hills and he thought that there migbt jun be 
a possibility that rust IIUl"Vived in the plnins from year to year. He tberefore IUggftlted 
that a committee sbould be appointed which would fomulate a co-ordinated programme 
of research. Mr. Main pointed out that tbere was no reference to physiological torm. in 

. the Wheat Rust Scbeme drawn up by Mr. Mebta a year ago and sanctioned by the Imperial 
Council of Atzricultural Research. He pointed out that the Bombay Scheme ,.M bt-fore 
the Council before Dr. Mehta turned his attention to the physiological forms of rust. and 
he thougbt tbat tbe argument that the scbeme should be postponed, pending the dUIoovery 
of tbe origin of rust, Wall not convincing especially as all the mycologists, except Dr. Mehta, 
including Dr. McRae, Dr. Uppal and Mr. Dastur were in favour of proceeding with the 
scbeme. Mr. Devadhar lias in favour of approving the Bombay'.lICheme. 

The Board was of opinion that the Bombay scheme shuuld lie over for the pl'ellent 
and tbat in the meantime a reference should be made to a committee of Mycolo~ists, In· 
cluding Dr. Mehta, to work out a co·ordinated scheme of ruAt research; no definite time 
was fixed for the committee, whORe personnel it was left for the Chairman to fix, to IUbmit 
ita report. 

ENCLOSURE Ill. 

A8c11e1TU! 101' tile conli7luance oll1wutigaticm.t em .. Cereal Bu."." 
This note has been written In continuation of an article on II The Cereal-rust problem 

in India" published by the writer in The Ind. Journ. Agr. Ro., Vol. I, Part III. 1931 
(Enclosure I), where the various aspects of the problem on which further work is needed 
have been disc1l88ed in detail. 

The present scheme of work on " RUllts of wheat and barley", which wu sanctiODeCl 
by the Council in 1930, will expire on March 31st, 1933 • 

. Since the scheme was sanctioned two annual reports (Enclosures IV and V) have been 
submitted giving detailed information on the prO!,'l'B8B of the investigatioDi in hand. A 
third report (Enclosure VII), dealing with preliminary studies of rust w-mination and 
physiologic forms of wheat rusts, for which an additional grant of Re. 6,500 wu made ill 
October 1931, has also been Bent to the Council 

In 80me previous publications, the writer has recorded the result. of his .tudy of the 
influence of weather conditioDi on rUllts and the information collected up to the end of 
1929 on the factors of their annual recurrence ill India. 

The following statement will show the preBent Btate of our knowiedge on the di1ferent 
aspects of the problem, including the data obtained BiDee 1929. The scope of 
further enquiry is also indicated under each head :-

(I) Survey of the regional distribution of all the live mlts in India including the 
location of Buch places where over-Bummering of rDits i. likely ill the Deal' 
neighbourhood of all important areas of wheat and barley cultivation. 

At the outset it may be noted that on the plaiDI of India ill general. which occupy 
nearly 95 per cent. of the total area under wheat and barley, rusts are killed from year to 
year during the hot Bummer which follows the harvest. This undoubtedly is the II10IIt 
hopeful feature of the problem in this country, from the point of view of lDe88ures of control 
which may be adopted in course of time. 

Rusts of cereals are perpetuated from Beason to _on, largely by their uredosporee, 
which are definitely known to over-Bummer on volunteers at dilIerent altitudes ill the hilla. 
wherefrom in all prol>ability they are disseminated by wind, to the plaiDI each year. 

Evidence of the over-eummering of rusts has been obtained from several additional 
stations ill the hille since the present scheme WIllI sanctioned. Black rust hae betoll 
found to survive even at an altitude of 4,700 It. above _leveL 

Study of tJuC incidence of rusts ill Nepal (Terai and higher altitudes) has yielded valu­
able information towards our understanding of fresh outbreaks in the DeighbouriDg pan. 
of British India. • 
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Fresh outbreaks of yellow l'WIt on new crops, within 1-2 months of sowing, near Simla 
a.nd Muktesar have definitely been traced from rusted volunteers ocourring within a 
few yards. 

Study of the influence of weather conditions on rusts grown in miniature plots at 
Almora (5,000 ft. above sea level), Simla (6,700 ft.) and Muktesar (7,500 ft.) has given 
interesting data, which has an important bearing on the incidence of, rusts at different 
altitudes. 

Incidence of rusts has also been studied in the central parts of the country (both hills 
a.nd plaine) and in 1931-32 the area of study was extended to Bombay-Deccan and Madras 
including the Nilgiris. 

We know now the approxiDla.te range of altitude and the weather conditione under 
which each rust should normal\y over-summer. 

Further survey is needed in order to definitely locate the places which act as foci of 
infection in the different hills, where over-summering has been found to take place. 

(2) A thorough survey of the Berberis situation in the hills and a study of the suspected 
connection between B. vulgari8 or B. aris/ala and black rust as well as between species of 
Thaliclrum and brown rust of wheat in nature. 

The data obtained so far suggest, that as far as the plains are concerned species of 
Berberi8 and Thaliclrum play little part in the yearly origin of black and brown rust of 
wheat respectively. 

Inooulation experiments on wheat with the accidial stage _occurring on Th. javanicum 
and Th. neurocarpum have given negative results in each case. Similarly, tests with 
a.eoidiospores ocourring on some speoies of Berberis. have been ineffective and the typical 
a.eoidia of black rust have not been found 80, far either at Narkunda or in Nepa.!. 

It is hoped, that further work will settle this doubt. 

Survey of the part whioh Berber'is vulgari8 or B. aristala and species of Thalictrum may 
be playing at least 10ca1\y is absolutely essential, because of the important bearing which 
their a.ecidia have on the number of physiologio forms of blaok .and brown rusts, respec­
tively. 

(3) A oomplete study of the physiologic forms of l'WIts and their distribution in the 
different hills as well as the plains. 

With regard to the study of physiologic forms, it may be mentioned. that random 
samples of bla('k rust from Simla, Agra, Almora, Pusa, Poona, Bellary and Kotagiri 
(Madras) showed resemblanoos in their parasit.ic behaviour. Out of the 3 physiologic 
forms of black rust isolated so far, one is found in Knmaon, another in Simla hills and the 
third in Kumaon as well as Bombay-Deccan. 

In the oa.se of yellow rust it is signifioant to note, that random samples from Tansing 
(Nepal), Gorakhpur, Pusa and Saugor (C. P.) resembled in their parasitio behaviour. 

Similarly, in the oa.se of brown rust, samples from Gorakhpur and Agra.. resembled 
eaoh other, so did eamples from Simla, Pusa and Jubbulpore. ' . . 

It is needless to stretch the importance of this study because without adequate in­
formation about the different physiologio 10rms, studied from single spore cultures, the 
breeding of resistant varieties of wheat cannot be undertaken. 

(4) St.udy of rust dissemination. 

Results obtained from the study of a.erosoope, slides exposed in the Punjab, United 
Provinces, Bihar, Rajputana, Central Provinces and Bombay-Deccan are of great interest 
and have corroborated the writer's contention that rust inoculum is wind-bome. 
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In the _ of Bombay.Deocan thie study hae giwn • definite guidance to_rde the 
location of the foci of infection in the Ni!grie or the ghate. Further work Ihould IOOD 

IIOttle this point. 

With the help of ordinary kites it baa been devised to I13Cure longer exposure of elidee, 
for eatching spores from the air, than W811 possible with the mechanical .pore trap on 
.. hydrogen balloon, which was tried first. 

One of the kite slides caught 811 many 811 45 spores of black rust in 2 hoUl'l nearly 3 
weeks before that rust appeared on the crop at Agrr.. 

The importance of this study is evident and it Rhould be continued till _ have 
thoroughly understood th'3 epidemiology of rusts in this country. 

When adequate information on the various sepects of the problem outlined abow 
has been obtained and we know the physiologic forms tlmt may be occurring in the country 
the co-operation of plant breeders would be needed for breeding resistant varietiee .uitable 
for cultivation, in the hills and hilly tracts of the country, woorefrom the inoculum i. 
blown down to the plains. 

From a perusal of the facts stated above, it would be clear that theae inv08tigationa 
should be continued ,for the sake of a fuller understanding of the problem III a whole in this 
country before actual measures of control can be adopted. 

Keeping in mind the importance of the probltim and its all-India nature, the .. timate 
of expenditure, 811 given below, is very modest. In preparing the estimate fullest attention 
baa been paid to the present financial stringency and the echeme baa therefore been eplil 
up into two sections. 

Section I.-For continuance of the work in hand at present for two years, Aprillat, 
1933-March 31st, 1935. 

Total cost RH.57,400. 

Section II.-For expansion of the scope of work, including lI1UTey in different ~ 
vinces and provision for a sub·station in the South, if found necessary. 

Period 3 years 

Grand total for both the sections 

Total coat Ita. 

1,55,000 

2,12,400 

The writer hopes that Section I of this scheme will be sanctioned now. Section II 
may be taken up two years hence, with any alterations, that are found to be ~ at 
that time. 

In conclusion it may be repeated that a good deal of the ground hae already been 
covered and in the light of the promising nature of the data obtained, the furtherance of 
investigations on this problem should lead to results of incalculable value to Agriculture 
in this country, 811 h811 been found in U. S. A. and Canada. 

Reference may here be made to the following resolution which Will paaeod at the 
fifth International BotaniCal Congress which the writer attended on behalf of the Council 

Reaolution No. 4.-" That this Congress considers that the Government of all cereal 
producing countries. should undertake investigations on cereal rusts in order to obtain 
general co-operation in the breeding of resistant cerea!e. 

SnrIL&; , 

PM 30tA May 1932. 

K. C. MEHTA, 

M.8e.. Ph.D. (Ca1ilab.), 

Prol_ 01 Bot.a.ny. Agra College, Agro. 
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ESTIMATE OF EXPENDITURE OVER THE CONTINUANCE OF INVESTIGATIONS 
ON .. CEREAL RUSTS ". 

Sec/ion I.-':'Extension of work at present in hand for a period of 2 years.-April18/, 1933_ 
March 318t, 1935. 

Total of eacb 
P ... tioul ..... @Ra. 1933·34. 1934-36. item 

1933-36. 

l. ESTABLI8HMBlIT:- n. ...... P. Ro. AB. P. n. ...... P. 

1. II _i.tanle .. .. .. 200-20-220 4,800 0 0 5,280 0 0 10,080 0 0 

2. 1 .... iBtan~ " .. .. 150-10-160 1,800 0 0 1,020 0 0 3,720 0 0 

S. 1 _latant .. .. .. 150-10-160 1,800 0 0 1,9%0 0 I) 3,720 0 0 

•• 1 _latant for work with kitea and 75p.m. .. 300 0 0 300 0 0 600 0 0 
balloon. at Agra Observatory-
for 4 montba eaob year. 

Ii. 1 typlat and olerk .. .. 70-6-75 8&0 0 0 000 0 0 1,7&0 0 0 

6. II laboratory bearera and II field. 16p.m. .. 768 0 0 768 0 0 1,536 0 0 
men. 

7. 1 beareHor _latant at Oboerv .. lli;.m. " 60 0 0 60 I) 0 120 0 0 
tory-f/lr 4 month. eacb year. 

8. 'I Cbowkidar for greenbou.ea anel: lOp. In. .. 120 0 0 120 0 II 240 0 0 
otber artiolea at Agra. • 

II. EqUIPMBNT:-

1. 3 greenhousea, 1 at Simla and 1 or .. 6,000 0 0 .. 6,000 0 0 
2 at Agra ... required. 

2. Miaoellaneou. equipmentinclud:r, .. 1,600 0 0 .. 1,800 \) 0 
a small refrigerator for the Si a 
laboratory, gl_ and muslin 
oasea.(\to. 

III. CONTINOBlIT EUENSBS:-

1. Rent of laboratory at Simla up to .. 1,000 0 0 1,000 0 0 !,~ 0 0 
n.. 1,000 per year. 

II. Mainrenanoe and oontingent expen· .. 1,500 (I 0 1,500 0 0 3,000 0 0 
Bes. 

lI. Colleotion of rust aamples .. .. 250 0 0 250 0 0 liOO 0 0 

IV. To ... ORA COLLEO.:-
For teaohing .. rangemonle .. 4,800 per year 4,800 0 0 4,800 0 0 9,600 0 0 

V. COMPBH9ATION TO TRB OJ'I'IO.B·!N· 
Cn.lRO.:-

For rent·free bouse at Agra College .. 3,000 0 0 3,000 0 0 6,000 0 0 
(for duties ouleide teaohing) and 
out-ol·pooket expenaea up to. 

VI. TRAvBLLINo ALLoWANC.:-

1. Travelling aIIowanoe for offioer o. .. 2,000 0 0 2,000 0 0 4,000 0 0 

2. Travellin~ a1lowanoe for _latanle .. 1,500 0 0 1,500 0 P 3,000 0 0 

Total .. .. 32,038 0 0 25,318 0 0 117,366 0 0 
0.57,400 

M123ICAR v, 
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ESTIMATE OF EXPENDITURE OVER THE CONTTho'UANCE OF Il\'VE b'T1GA. 
TIONS ON .. CEREAL RUSTS n. 

Be.cticm 1I.-Expansion of the BCOpe of work including lurvey in difterent provircee and 
provision for a Bub-station in the South (if nece8lllU')'). 

Period.-April18', 1935-MarcA 318', 1938. 

Total of each Partioolam. @Re. 1035-36. 1036·37. 1937·38. Item 
11136·38. 

-
1. EsTABLlSUMBlfT:- Re ..... p. Re .... P. Re .... P. r. ...... p. 1. 2 _is tan_I for 240-20-280 5,760 0 0 6,240 0 0 6,720 0 0 18.72U 0 0 Simla Lab. aDd 1 for 

.urvey Poojab, U. P., 
Bihar, Bengal and 
ABoam. 

2. I .... ilotant to work 170-10-1110 2,040 0 0 2,160 0 0 11,280 0 0 6,480 0 0 .. t Agra Lab. 
3. 2 .... istan_I for 80-10-100 1,920 0 0 2,160 0 0 2,400 0 0 6,(80 0 0 Agr .. Lab. and I for 

.urvey Punjab, U.,P. 
Bihar, Bengal and 
Aoo&m. 

4. 3 ,....;.tanto for 80r- 70-<;-85 2.700 0 0 2.880 0 0 3,060 0 0 8.6(0 0 0 vey C. P., Bombay. 
Deoo&n .. nd M&dra8. 

5. 1 Typi8t&nd olerk 80-10-100 960 0 0 1.080 0 0 1.200 0 0 3.240 0 0 O. 5 l&bor&tory bea- 16 p. m.e&Oh 960 0 0 960 0 0 960 0 0 2.880 0 U rem and fieldmen. • 7. 1 chowkid&r for 10 p. m. .. 120 0 0 120 0 0 J20 0 0 360 0 0 green-ho1l8e8 .. nd 
other ..niol ... at Agra. 

8. To .. rr&ngemento 
for .tody of diBeemi-
n&tion with kiteo and 
ba.liooDB .. t Agm Ob. 
eervatory--4 montho 
"""hye..r:-

(tI) one .... istant 75p.m. .. 1 
> 360 0 0 360 0 0 360 0 0 1,oBO 0 0 (b) one be&rer .. 15p.m. .. ) 

II. To AaBA1'IOBJlB1'ITII-
iI_MIry. 

for whoI ... time aer- op to Re. 16,666 10 8 16.666 10 8 16.666 10 8 50,000 0 0 vi_' of officer in 50,000. 
ch .. lJIP on the baaiB 
of inoome at time 
of apjlOintment for 
the whole period 
of 3yearo. 

III. To .. Vnn-r-
to U.S.A.. Can&d& .. 6.000 o ·0 

" .. 8.000 II ~ and Europe for oom. 
p"r&tive study. 

IV. To 01'1. SCHOUB-
BIfiP-

for training in syD. .. 12.000 0 0 
" " 12.000 0 « thetio breeding in 

U.S.A. . 

VI. CctU1'lOBl'lT Ex. 
PBlfBBB,-

1. Rent of lab. .. t 1.000 per ye&r 1.000 0 0 1,000 0 0 1.000 0 0 3.000 0 I Simi&. 
2. Contin~ot ell· 2.000pery .... 2,000 0 0 2.000 peno .. anclm&iot&- 0 0 2.000 0 0 8.000 0 « 

..... 08. 
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Total of each 
Partioula1'8. @Re. 1935·36. 1936·37. 1937·38. item 

1935·38. 

Re. A •• P. Re. AS. P. Re. AS. P. Re. AS. P. 
VII. TIUVBLLIlfO ALLow· 

AII'CIII:-
1. Travelling aUow. 

anee for officer. 
.. 2,500 0 0 2,500 0 0 2,500 ~ 0 7,500 0 0 

2. T .... veUing allow· 
anoe for 5 .... is· 

.. 2,500 0 0 2,500 0 0 2,500 0 0 7,500 0 0 

tants. 
3. Travelling .. Uow. 

ADoe for an annual 
1,000 per year 1,000 0 0 1,000 0 0 1,000 0 0 3,000 0 0 

meeting of myoolo. 
gists oo.ope .... ting 
in the soheme. 

Total .. .. 58,486 10 8 41,626 10 8 42,766 10 8 1,42,880 0 0 

VIII. To AmuIl'OEMIIINT8 
BOB A SUB·STATIOIl' IN 
TBIII SOUTB (II. BIIIQUI· 
88D):-

1.1 .... i.t&nt 150-10-170 1,800 0 0 1,920 0 0 2,040 0 0 5,760 0 0 
2. Rent of labora· .. 3,840 0 0 1,200 0 0 1,200 0 0 6,240 0 0 

tory, one green· 
hou.e, gene .... 1 
equipment and 
oontingent ex· 
pen .... 
• 

Tot&1 .. .. 64,126 10 8 44,746 10 8 46,006 10 8 1,54,880 0 0 
or 

1,55,000 0 0 

Total of Section I .. .. .. .. .. 57,400 0 0 

Grand Tot.,1 of Sections I .. .. .. .. 2,12,400 0 0 
and II. 

ENCLOSURE IV. 

INVESTIGATIONS ON" CEREAL R;sTS .. UNDER THE AUSPICES OF THE llIlPERIAL CoUNCIL 011' 

AGRICULTURAL RESEARCH, INDIA. 

Annual Report 1930·31. 

In December 1929 the Counoil sanctioned a grant of Rs. 45,000 for a period of three 
years for the continuanoe of my work; on .. Rusts of wheat and barley" in India. which was 
started in the year 1923. 

Aocommodation for two rust research laboratorie3, one at Simla and the other at 
Almora and initial equipment were secured by March 1930. By the middle of April follow­
ing work was commenced at both the plaoes. 

Three research assistants, each with an M.Sc. degree in Botany and special training 
in Mycology, were appointed in the grade of Rs. 150-25-200. 

In OctOber 1930 the assistant at Almora left service on account of ill·health and was 
relieved by one with similar qualifications. 

Considering the fact, that it was the first year of their work on a problem of a difficult 
nature, the progress made by the assistants has been satisfactQry. 

Within two months of the commencement of the work, I had to go out of India, to 
attend the International Botanical Congress and Mr. Babu La.l Gupta., one of my colleagues 
at the Agra College, kindly supervised the work during my absence. My hearty thanks 
are due to him. 
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In addition to the three research aasiatanta. the establiahment oo_te of one clerk, 
two Ja.boratory bearers and two fieldmen. 

I. Stud, oJ file tncitk1lce 0/ rusts.-During the period under report.. the area for the 
study of incidence of all the five yC!U'l! (3 of wheat and t of barley) '11'88 extended, to inolude 
some more districts on the plains of U. P., GMhwal, Almon., neighbourhood of Simla, 
Narkunda, Saugor, Pachmarhi, Jubbulpore, Nagpur and Nepal Terat. 

2. Over_mm.erilng oJ ruts tn t/&e uredoatage til file Aill".-Viable ~POnIIJ of aU the 
rusts under study, were obtained on self.plants and tillera near Muk1!eaar, (7,600 f'- above 
_level) during the oritical period following the llarveat of 1930. Yellow ruet was alao 
obtained on self·sown plants at altitudes of 6,400·7,000 ft., in the ~triote of Almora and 
Garhwal during the II&me period. 

3. Oultllle.t oJ rusts. at Almora and Stmla.-Throughout the period IUIlIur report, cul· 
tures of all the rusts flourished at the laboratory at, Simla. At Almora .. anticipated the 
culture of yellow rust died during sUIIlJXler on acco~t of warmer weather. 111 w .. ". 
established in Octobe1" with ma,terial on volunteers occurring near Mukteear. 

Both brown and blaclJ. rusts flourished at the laboratory at Almor&. 

The most interesting evidence obtained during the period was. tllae botb llrolt"o and 
black rusts of wheat survived during summer of 1930 as well as the last winter at Almora 
in miniature plota in the open. That suggests, the probability ot the propagat.ioa of theee 
two rusts by uredospores, from season to _0110 at lower altitudes. wheH Inmmer it not 
so hot as on the plains and the winter is milder than at the higher altitude. 

4. Experimental work witA altemat6 1ao.tta.-No aecidia have t-a found' on lkrlHrW 
Vulga,;" even at Narkunda and consequently no inoculations could be made. 

Aecidia on Thaltcturm jam'lltcum and T. Nev.rocarpum were obtained f~m M~obra 
near Simla. Inoculations made on wheat with that material gave negative reeulte. 

5. Oros8, inoculattona witA yellow and black rusts Oft wAeat and barley.-Yellow met of 
wheat. when put on barley, always gave negative results. Stmilarl, iDIJoulatiOAl on 
wheat with yellow rust of barley, produced no infection. 

It is clear therefore tllat as elsewhere theee two rusts are rigidly lpecialized ia thie 
country. 

On the other hand the black rust of wheat produced mild infection oli barley and M 
_84, They are not rigidly specialized as expected. Whetber the black rust of barley 
is P. graminis secalis or not is under investigation and, this point should loon be cleared 
up. 

6. Study oJ ru.tt diuemi1l4ttml.-J have already recorded, in the paper which was read 
by me at the last International Botanical Congress, reaults 01 preliminary teats on the 
dissemination of rusts by winds and the probability of tile wind borne material beillg • 
source of initial infection of crops on the plains. 

In 1929·30 uredospores of black rust were caught at Agra, ~ • elide, IIlnt. up on a 
hydrogen balloon 1!oJld. another exposed in an aerollCOpe 2 and 3 weeks respectively befoN 
that rust appeared ou the crops at that looality. One of the alidea expolllCi at Lyallpur 
caught spores of bro}Vll rust 2 weeks before it was noticed on the wheat crop. 

This study was continued during the C1IITeI!-t year and the resulte have been very 
promising. 

AtAgra, Gorakhpur and Cawnpore rust spores were caught on several slidee exposed 
in aeroscopes long before the period of appearance of rusts at those looalities. On slidee 
exposed at Nagpur only Sponl8 of black rust were oaughL 

A few spores of black rust were caught on a slide, sent up on a hydrogen balloon at 
Agra. as early as December 20th. 

'I. P'hyatolngil:alJorTNI oJ rusts olw~.-In Deeember 193<t preliminM'Y work OD the 
.. physiologic forms" of wheat rusta was undertaken by me at Agra, with the object of 
finding out.. in • general way, if there is a large number of Buch forms OOIlurring in the 
country and if their regional distribution is dUferent. 
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This important study is entireIy outsid/! the original soheme and so far ha s meant no 
additional expense. -

Work on physiologic forms will be continued at the laboratories at Simla and Almora 
during the coming summer. 

With additional fscilities, it should be possible to test a larger number of sa.mples from 
Elsch provinoe during the next cold weather. . 

I hope that by April, 1932, we may get adequate da.ta.in the ligM of whiob., the number 
alld locatioll of provincial laboratories for intensive work 01) physiologic forms could be 
decided. 

So (ar, salPljIles of rusts from the following pisces have been tested :-

Simla., Almora, Adhartal (Jubbulpore), Saugor. Poona, l'usa;, GoJ:llokhpur, Agra, 
Lyallpul' and; Ropar (Punjab). 

8. 8ummn,ry of additional data obtained during the perM tmder reporl.-{i) Yellow 
rust was observed, on the wheat and ba.rley crops nell./l MukteSIUI on Deoem.bel1 Stll. nearly 
one month earlier than previous l!eCord. The occurrence o£ this :rust on volunt.eers. dllring 
the critical period and at the time of sowing at Muktesa.r and places similarly si.tuate4. 
leaves little doubt, about its propagation from season to season by the uredospores and 
its s~ to the plains later by wind borne infection. 

(ii) At Ba.rabanki (Lucknow district) a fair amount of brown, and traces of yello", aad 
blsck rusts of wheat were noticed as ea.rIy as the last week of December 1930. 

It is interesting to note, that in Nepal Terai.,a. regular epidemio 0.£ brown. rust wa.. 
found in the ea.rlier part of January, 1931, whereas. only tJla.ees of yellow ap,d blacllt Wlll:1f 
l)Ot-icecL -

(iii) The survival of brown a.nd bla:ok rusts in miniature plots. at Ahnora, throllghollb 
the summer of 1'930 and the winter fO,llowing, strongly suggests the probability of the pm.. 
pagation of these two rusts from season to season, at lower altitudes in the hills by ure· 
dospores. That lends experimental to proof my contention that these two rust.s IIol'8 dis· 
seminated to the plains from lower altitudes where on account of a mild winter their 
uredospores ocourring at the time of sowing may cause outb1'll4ks OlJ the new; Clrop 
rather early in the season. It is diffioult otherwise to explain so early an outbreak of 
these rusts on the plains. 

9. Acknowledgment of co.operation.-I am glad to be able to record the kind help 
a.nd ol;)·opemtion of the following to each of whom I offer my hearty thanks :-

(i) Drs. E. C. Stakman, C. C. Johnston and W. M. Bever of the United States De­
partment of' Agriculture for the seeds o. differ.entiul v8I'ietitlili oj wheat 
and keys, eto., for work on physiologic forms. 

(i;) The Meteorological D6pa.rbrnent of India. and Mr. G. Chatterji, the Meteoro" 
logist inoharge of the Upper Air Observatory at Agra for hell' on the study 
of rust dissemination. 

(i,~) Rai Sahib J. C. Luthra., Agricultura.l College, Lyallpur, Mr. J. F. Dastur, 
plant pathologist to Government Central Provinces; Professor S. C. Roy, 
Agrioultural College, Cawnpore; Mr. M. O. Varkey, St. Andrew's College. 
Gorakhpur and Mr. Babu Lal Gupta, Agra. College, Agm for co·operation 
in thE! study of rust dissemination. 

(iv) Dr. B. N. Uppal, plant pathologist to Bombay Government. The Imperial 
mycologist a.nd the assistant mycologist at Pusa., Rai Sahib J. C. Luthra, 
Mr. J. F; Dastur, and M1!. M. O. Varkery fol' the supply of rust B&Illples for 
study of physiologio forms. 

10. Programme of WAlrk for the year 1931·32-

(il During the year 1931·32, the area for the study of rust ~idenOEl will be extend­
ed to include the hilly tracts of Bombay, DecOlNk th~ Punjab, Interior of 
Nepal and North·West Frontier Province. 
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(ii) for the IItudy of ruet di.aeemination alidee will bll IIxpoeed In aefOlOOpei at~ 
diflerent stations over the area of oultivation. 

It i. also propoeed to give 10ng.tilDe exposure toelideeon kitee flown at Agra du' . 
" the next oold weather for catching llporee from the air on luoh day. when . 

the windt are blowing from the Himalaya to the plains. , 

(iii) Some more inooulatioDi will be made with aeoidial material on 7'1Ialid",,,, 
if available. Inoculation will also be made with sporidia of brown ruet 
on healthy 7'1Ialid",,,,. 

Plant of Berben. Yulgan. have been obtained and they will be inoculated with .poradia 
of black ruet at Simla and Almora. 

(itl) In order to be able to teet a larger number of lamplee of rust fOf Itudy of phy. 
siologio forma it would be neceesary to get a hot.hoUBII construoted at Agra 
and another at Simla. Besidee, a research aaaistant would be needed for 
work at Agra. 

Under separate cover I am sending two applicatioDi for an additional grant of 
Ra. 6,500 for luitable arrangements for work on phyaiologio forma during the next cold 
weather. 

I take this opportunity of expressing my warmest thanks to the Council for having 
afforded the neoeesary facilitiee without which any further progrees of the work in hand 
would have been imp08Bible. 

I am very grateful to the officers of the Council for their encouragement and prompt 
help in arrangements with Nepal GovernD1ent for permission to one of my _istante to 
visit that area in connection with the work. 

My thanks are also due to Dr. E. J. Butler, Director, Imperial Mycological Insti. 
tutes, London and Dr. E. C. Stakman, Cereal Rust pathologist with United Statal Gov. 
ernD1ent for 80me valuable luggeetioDi on the problem under inveetigation. 

AGBA: 

"Da1e4 eAe 71A .April 1931. 

(Sd.) K. C. MEHTA, 
• M.Sc., Pl.D. (Oaftlab.), 

Pro/_ 0/ Botany,.Agra Oolkge, 
.Agra. 

ENCLOSURE V. 

IxvBsTIG.t.T10KII OK .. ClmB.t.LRUST8" UKDBB TO .t.USPlOBS OJ' TO WPIIBUL CoU.OIL 
01' AGRIOO'LTl11I..t.L RBSB.t.BCB, UDU. 

Annual Report/or 1931-32. 

During the period under report work on cereal rusts was extended in the following 
directiolllt-

(i) For the study of incidence of rusts the interior of Nepal. Chakrata, Dalhousie, 
Murree, Quetta, severailltatioDII in Bombay·Deccan and Madras were visited 
in addition to those mentioned in the report for 1930.31. 

(ii) Aeroscope elides for the lltudy of rust clissemination were expoeecl at 11 more 
atatioDl, making a total of 16, over the area of wheat cultivation in diflerent 
provUiC8ll. 

(iii) With the help of an additional grant of Ra. 6,500 which the &eeearch Council 
kindly sanctioned in October last, scope of work on physiologic forms of 
wheat rusts was coneiderably enhanced. In the case of ble.ck rust, eampiee 
from 15 diflerent atatioDi were teeted on ita differential hoats. Samplee 
from 8 different ltationa in the 01188 of brown and 11 in the 01188 of yellow 
were also teeted on theirreapective differential hOllta this year. (Annexure L). , 
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Details of this work and tabulation charts for all the three rusts will be submitted 
Boon as 3 separate report in accordance with the conditions of the grant.. 

(iv) With the kind co-operation of the Meteorologist in charge of the Upper Air 
Observatory at Agra study of rust dissemination was made locally with the 
help of hydrogen balloons as before and also with kites that were sent up 
thrice a week throughout the period-December 3rd-March 14th. 

By the courtesy of the Delhi Flying Club a few slides were also exposed on aero­
planes in the neighbourhood of Delhi. 

(v) A miniature plot was established inside a cage at Muktesar to study if brown 
and black rusts can overwinter at that altitude (7,600 ft. above sea level). 

1. Study oj the incidence oj 1UsU!.-As before inCidence of rusts was studied at several 
stations in the United Provinces, Punjab, Central Provinces, Bihar and this year also in 
Bombay-Deccan and Madras. 

Visits were also paid to suitable localities in the hills at the time of sowing, to study 
the incidence of rusts on volunteers and tillers which may be directly responsible for the 
infection of the new crop at those places. 

2. O~er-8Ummering oj I'U8t8 in the uredo-8lage in the hitls.-Viable uredospores of rusts 
of wheat and barley were again found on volunteers and tillers ~eral times near Muk­
tesar during the critical period (June-September). 

At several places in the districts of Almora and Garhwal a similar phenomenon was 
observed. 

In the Simla hills yellow rust was found thnjughout the critical period at most of the 
following places :-

Theog, Patina, Mushobra, Narkunda, Fagu, Hindustan-Tibet Road, Kaithu. 
Kothkhai. etc. This rust was not found to oversummer below 6,000 ft. 
above sea level. 

It is interesting to note that as early as October 31st this rust was found at Kothkhai 
side by side on self-sown plants and the new crop. which was hardly three weeks old. 

In November it was observed at Kaithu on the new crop by the side of diseased 
volunteers. 

Brown rust was also found to oversummer in the Simla hills and it broke out on the 
new crop by the end of November at Kaithu. . 

Black rust was fairly common during the critical period in the Simla hills and was 
observed on volunteers till the beginning of December last. 

3. Oultures oj ru8U! at Si.mla and Almora and their 8tudy Jrom miniature plots aI Simla, 
Almora and Muktesar. 

Sim14.-All the rusts under study flourished in cultures at the Simla laboratory. 

The study of rusts in miniature plots has yielded interesting results :-
(a) Yellow ru8t.-It survived during summer although the viability of the uredos­

pores was not high (30-58%). Throughout winter this rust flourished 
in the miniature plot showing a germination of over 90%. 

(b) Brown ru8t.-This rust stood the summer better than yellow· but showed 
poorer germination during winter. The percentage viability being as low 
as 38 in December last. 

(c) B14ck ru8t.-It flourished during summer showing nearly 30% higher viability 
than the yellow rust. As was expected the viability of this rust during 
winter was the lowest (26% in December). Its behaviour during the last 
winter suggests the pOBBibility of its overwintering at places like Simla 
(6,000--7,OOO.ft. above sea level) if the weather happens to be mild and there 
is a little snow as happened to be tbe case in 1931-32 . 

• Since received..· Please see Enclosure. vu. 



146 

AlMom • ......cult_ of brown and blaok rust. floariahed in the laboratory at Almora 
(5,800 it.. above _level) hut that of yellow died by the end of May. It may be pointed 
out here, that the culture of yellow rust died in the laboratory at Almora in the summer 
of 1930 as well. This lact explains why yellow rust cannot ovensummer &, lower alti. 
tudes. 

In tile miDiature plot. at Almora & aimilar phenomenon wu obeerved :­
(a) Ytlluw "'" died by May 24th. 
(b) Broum nu' died in the open by the middle of June but survived under ahade. 

After the middle of July it flourished in the miniature plot. 
(oC) BlIM;" rtl8I flouriBhed in the miniature plot. throughout summer. 

During wiater all the tuee rusts flourished in the miniature plotA at Almor .. where 
iMl ~OUJl.t of • lower altitude winter is rather mild. 

Muktuar.-At Mukteear a miniature plot W&8 started in October 1931. 

Yellow rust f1d1lris1i.ed throughout the winter of 1931·32 at Mukteear showing • ~bi· 
lit)" of 45-70%. 

Brown rust stood the cold better than black and showed a viability of 10.40%. 'l1l. 
lo_est germination W&8 found in December. 

Blaok rust euiIered most from cold showing a drop from 30% germination in Nov. 
ember to only 1% in December and January. 

As Iowa viability &8 1% in the case of black rust even during a comparatively mild 
winter of 1931·32 strongly suggests, that in normal years this rust is killed during the 
enessi-re eold at places aimilarly situatad like Muktesar (7,600 ft •• bov. _ level) where 
there is a heavy mow·fall. 

brown ruet may occasionally survive, at least &8 mycelium inside the holt. 
The yellow rust &8 has been remarked by the writer before, stande cold very weII 

and .. always the first to appear on the crop at higher altitudes year after year. 

The '-' stated above Itrongly eupport the eontention which has been made before 
by the writer that !;he browa and blaok rusts are disseminated &8 ured08porel from lower 
altitudes where summer Is bot eo hot as on the plains and the winter is milder than at 
the higher altitudes. . 

4. Ezpet"imenlaZ war" wi'" alternate 1w8ta.-No typical recidia of Puecmia gromint. 
(black rust) have been found in nature eo far. CoDBequently no fnoculatiODl could be 
tnacle on wheat and barle,. 1Jaoculatione with aecidiepOl"el from lpeciee of Bes-beriu other 
than vulgaris have yielded negative result. 18 before. 

Several "tempt. have be. made to Itimulate germinatioD of teleutoBporeI by treat­
ment with chloroform vapour and 1% citric acid but eo far without -. Straw with 
teleutospomt of black rust collected in lUay--.:..June 1931 at Simla and Almora and kept 
in the open throughout at those plaoee W&8 frozen in the refrigerator for 1·2 weeka and 
then subjecte4 tit alteruate drying and wetting. 80 far no germi.nat.ioa hM been 
obtAliaed. 

1'bis work will be continued and in the event of te1eutoeporel germinating iDocula­
iiona will be toade OD plante of Berberi.l wlgarW that have been raised from Baed and 
'l'ImSplated from Na.rkunda. 

11 attempts to infect BerbeN f1IIlgarw succeed Cl"OBII iooculatioba will be tried on the 
pripal host&. 

Several iDoeuIaWme bave been made on wheat with aecidioepore. from T1aalidru,. 
jfa~ ..ad TlI. ReUl'ClCtU"Jn'm at Simla but with negative result in every cue. 

. It fa '-err doubtful if the aecidial stage oocnrring OD the above mentioned speciee 
. of ~Aaliehm I\a.,e any connection with the brown rust of wheat. 

Ii. Croll .i-Uiu_ tuitA Wad "';'-Bome Cl'QIIt iooculationa Were tried with black 
nut ooourring on wllMt UMl WJe:v and they .. ere both triecI on Rye. Black ronofwbeat 
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infected wheat and barley but not Rye. Black rust of barley infected barley, wkeat 
as well as Rye. That. shows that the rust on barley, as elsewhere, is not rigidly specialisecl 
as far as wheat is concerned. With regard to the infection on Rye it is not yet clear if 
the rust on barley is a mixture of Puccinia graminiBtritici and Pucci'ltia grami'ltiB ~ 
or it is Puccinia graminiB Iritici alone with power to infect Rye. This ma.tter needs 
further elucida.tion and will be taken up during the next season. 

6. Study of " RU8t diB8emination " in relation to fir8t O'UIlnea/ca on the plaiM.-This 
aspect of the work was extended to include as many as 11 more stations making a total 

, of 16 for the year under report. \ 

In order to provide for a longer exposure than was pOBBible with ba.1loon slides kites 
were sent up at Agra thrice a week for a period of nearly three months. 

The data obtained are very interesting and clearly show that at each locality medos­
pores of a rust were caught from the air long before that rust appeared on the crop at that 
station. (Annexure II.) 

From some of the stations where aeroscope slides were exposed reports stating dates 
of first appearance have not been received. It is necessary for a work of this kind that 

. farm superintendents should record those dates as required by the instructions which 
were sent out with each aeroscope. It is hoped that next year dates of first appearance 
of the different rusts will be communicated to the writer in good time. At one of the 
stations a.1l slides were exposed with the wrong side facing the wind. . 

7. Preliminary 8tudy of phY8iologic fOf'1T/,8 of rU8ta of wheat.-As stated above a separate 
report on this work will be submitted to the Council by the end of this month.· 

8. Summary of additional data obtained during the period under re~ 

(i) Yellow rU8t.-This rust was observed on the new crop as early as the end of 
October at Kotkhai (Simla hills) within ten yards of rusted volunteer wheat. 
The earliest previous outbreak of this rust on the new crop was observed 
at Muktesar in December 1930. At Kaithu near Simla this rust broke out 
on the new crop in November last by the side of diseased volunteers. 

At Muktesar it was observed on the new crop on November 27th last and by the.middle 
of January over 40% plants had got heavily infected by this rust. 

The occurrence of this rust on self.sownplants and tillers throughout summer at com. 
paratively high altitudes and its incidence at the time when the new crop comes up leaves 
no doubt about its propagation from season to season as uredospores. Evidently it gets 
disseminated by wind from the higher altitudes where it oversummers and as has been reo 
marked before, it flourishes during winter. 

(ii) Broum rU8t.-This rust stands cold better than black and was observed on 
the crop near Simla for the first time as early as Novembl!r 27th. It was 
found oversummering in the Simla hills several times and its appearance 
on the new crop so early as that, seems to be due to be last winter being mild. 
During the last winter the first anow·fa.1l at Simla occurred in February 
and it was rather light. 

At Simla up to the end of March this rust was ra.ther rare showing only 1% plants 
infected. At lower altitudes in the Simla hills like Kandaghat, Solan, Dharampore, etc., 
it was fairly common in MBl'Ch. 

At Muktesar this rust was not found on the crop up to the end of March last. 

At Almora it was notioed in the 1st week of March. 

It. is interesting to note in this connection that in Nepal Terai this rust was very 
common in December--January (1930·31), and was actually an epidemio at some of the 
plaoes in that area. At that time there was no trace of this rust in the Central parts of 
United Provinces and it had just started appearing on the border line of Nepal towards 
Gorakhpur. 

MI23ICAR 
*Since received. Please 888 Appendix VII. 
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This year again this l'IlBt was found fairly well advanced at T&IIIing (3,~ ft. abcmt 
aea level) and at several places in Nepal Terai during the month of January when it"as 
completely ~bsent in the Central parts of United Provinces and was found only in traoea 
at a place likely Bareilly. 

It 800ms very probGble that this rust should ovenummer alao at comparatively 
low altitudes (nMr about 5,000 ft.) under moist conditionB. At such localitiee there _ma 
ia be no reason why it should not /:Iourish· throughout winter as it does at Almora. 

, . The data obtained so far strongly BUggest that there are several localities in the 
Himalayan range wherefrom thill rust is blown down oomparatively early (December­
January) each yMr. A thorough survey should enable one definitely to locate mch foci 
before long. 

This fUIIt like the other two has been observed to appear earlier at the foot of the 
hills .than on the plains for the last 9 years. 

(iii) Black ruBl. 

The observations made above apply in a general way to thi. rult &lao. This rust 
can stand warmth better than brown but suffers more from oold than the latter. 

At Someswar (4,750 ft. above sea level) this rust was found overBUmmering on self· 
IOWD plants and tillers in July 1931. 

It 11'1\8 alBO found to overBUmmer at Kandaghat (nearly 4,700 ft. above sea level) 
in the Simla hills in July last. 

Oversummering of this rust. at altitudes of below 5,000 ft. in Kumaon and Simla 
hills BUggeats that it may BUrVive through summer even at altitudes of near about 4,000 ft. 
under moist conditionB. It seems probable that thiR rust should survive, at Any rate .. 
myoelium iMide the hoet, at those 10~alitie8 where normally the maximum temperature 
keeps below lOO°F. provided tbere is enough of moisture. 

With regard to tbe annual outbreak of this rust over the Indo·Gangetio plain during 
January-February there seems to be little doubt thGt the inoculum gets blown down 
from comparatively low altitudes in the Himalayas. Knowing &8 "e do that normally 
this rust does not appear on the crops at Simla and Mukte..ar even by the end of Marcll 
the higher altitudes could never act as foci of infection for crops on the plains. 

(IV) lneidenu 0/ rusts at the time when the flew crop comu up G8 II direct ,ouru 0/ .nlee. 
w.m. 

In addition to regular observations that are made in the KUDl&On and Simla hilli 
aeveral other stationB were visited during October-November last to atudy the incidenCl 
of rusts near about the time when the new crops are up. 

Ootober 1931 :-

C'l&a1crata (nearly 7,000 ft.) only yellow rust was found on self·1OWIl plant&. 

Murree (nearly 6,000 ft.) both brown and black rusts were obll8rTed OD self ...... 
plants. 

Dalhousie (nearly 6,500 ft.) yellow and brown rnBta were present. 

(Iuetta (5,500 ft.) no l'IlBt was found. 

November'1931 :-:-

Mount Abu (3,800 ft.) no self-sown plants and DO l'IlBt • 

..tAmednagar (nearly 2,000 ft.) no l'IlBt. 

Mahableshwar (4,000 ft.) self-sown plants were healthy. Only. pultule or W 
of black rust. on the new crop. 

Salam lover 2,000 ft.) no self-sown plante, no l'IlBt. 

PaiAmarAt (nearly 3,500 ft.) no rust. Crop perfectly healthy. 
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(tI) Sludy 01 ru81 tfUJidence in Bombay.Deccan and Madra8. 

In view of the outbreak of black rust at Dbarwar (Bombay.Deccan) in the last week 
of November it was found necessary to study tbe incidence of that rust in Bombay.Dec­
can. 

The Plant Pathologist at Poona kindly arranged a tour and accompauied the writer 
to Mahableshwar, Ahmednagar, Dohad and some places in the neighbourhood of Poona 
towards the end of December last. 

At Panchgeui black rust had just stal'ted appearing. At Lingmala one of the fields 
mowed 15·20% plants infected. At Shiraval (25 miles from Poona) and between the first 
and lecond ghats there was a heavy infection. At Poona the infection was moderate. 

In oontinuation of the lame tour the writer went to Madras Presidenoy. At Bellary 
ihere waa a severe epidemic of black rust. At Coimbatore the orop was perfectly ruat 
free. 

In the Nilgiria the writer found the following rusts :­
Yellow and dwarf rusts of barley. 

Yellow and brown ruats of wbeat and only traces of black rust on stubble from the 
crop thai had been harvested some weeks before. 

Judging from 80 early an outbreak of black rust at Dharwar whicb appeared more 
than a month earlier than the earliest outbreak known to the .writer in the Uuited Pro. 
vinoea it is clear that the inoculum for the crops in Bombay·Deccan, Madras, Hyderabad. 
etc., is disseminated from a different source. 

The writer haa already pointed out the possibility of the oversummering of this 
ruBt at oomparatively low altitudes under moist conditions. 

It is almost certain that this rust should survive the summer at suitable altitudes 
in tbe hi1ls in the South and possibly also in the hilly tracts. 

Further work with the help of aerosoope slides should soon olear up the matter. 
Arrangements for the exposure of slides in aeroscopes have already been made with the 
departments of Agrioulture in Mysore, MJdras and Hyderabad. . 

9. Programme lor work lor the year 1932·33 :-
(i> For a further study of rust dissemination aeroscopes will be exposed at 18 more 

stations in Mysore State, Madras, Hyderabad, Bombay.Deccan, Sind and 
Bengal. 

(iil Study of slides exposed on kites and aeroplanes will be oontinued. 
(iii) Incidenoe of rusts will be studied at suitable times of the year in the ghata~ 

Nilgiris and the Palui hills. 

!'his study will also bo extended to the Kangra valley and on the route between 
Simla and MUBSoorie. 

(itl) Work on physiologio forms of rusts of wheat will be further enhanced by estab­
lishing flingle spore cultures from samples o.lready received. Fresh samplllll 
from new stations will also he tested. 

10. Acknowledgment oj co·operatiO'1l from workers outside India, oJf.r,er1J oj the Deparl,. _n' oj Agriculture in different province, and others:-
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tion in the investigation in hand :-

(i) Drs. E. C. Sta.kman, C. O. Johnston and W. M. Bever of the Uuited States 
Department of Agrioulture. 

(ii) Drll. Th. Roemer, C. C. Allison and K. lBenbeck, of the Uuiversity of Halle. 
Germany. 

(iii) Dr. H. T. GUBOow, and M. "Newton of the Department of Agriculture, Canada. 
(itl) Mr. J. MoDonald, of Kenya. 
(II) Pl'. w. L. Waterhouse~ V~v~ty of Sydney, Aaatralia. 
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(ui) Dr. E. J. Butler, of the Imperial Mycological IDatitute, London; Prof_or 
Sir R. H. Bi1fen, Professor F. L Engledow; and Mr. F. T. Brooks of the 
University of Cambridge. 

(1Iii) Agricultural officer, North·West Frontier Province; Rai Sahib J. C. Luthrao 
Agricultural College, Lyallpur; M. O. Varkey, Esq., St. Andrew'. CoUl'ge, 
Gorakhpur; P. K. Dey, Esq., Agricultural CoI\l'ge, CawnPOIll ; the Imperial 
Mycologist, Puea; Deputy Directol"B of Agriculture, Jubbulpore and Hoeh' 
angabad, Central Provinces; J. F. Dastur, Eeq., Agricultural Institute, 
Nagpur; Kanhaya Lal, Esq., Government College, Ajmer ; Dr. B. N. Uppal. 
Agricultural College, Poona, Economio Botanist, IDa Exalted HighMa 
Nizam's Agricultural Department Moteorologist in charge of the Upper 
Air Observatory at Agra. 

The writer is very grateful to the Directors of Agrioulture in the different provinoea 
of India for making arrangements with their officel"B for the lupply of rust aamplel and 
ell:p08ure of slides on &eroecopes. 

The writer hopes to get still greater co-operation from the luperintendents of the 
various farma where &eroecopes are ell:posed and wherefrom aample. are deapatched. 

The writer is very grateful to the Government of Nepal for kind permiaaion granted 
to one of the a8SiB~tll for visiting that territory in connectio~ with the Itudy of inoidenoe 
efnstB. 

The officera of the Imperial Council of Agricultural &lI6&rOh have alway! beea very 
kiIld and accommodating and the writer wishes to ell:pren hiB warmellt thanb for faoilj. 
tilting the work in every way. 

AOBA: 
Doled 1M 9tA May 1932. 

K. C. MEHTA, M.&., Ph.D. (Calllab.), 
Prol_ 0/ BoI4fty, ..4grg CoUege, 

in rlIarge o/IM ifttluligallQM em 
.. Cereal BII8U." 

Am"EXURE L 
Btalemen4 MowifUJ 1M Mmel o/.tatlmu lrom whicif Bamplu 0/ ""t. IOere obtained G1I4 Iutd 

lor 1M lltudy 01 Physiologic Form& 

(1931-32). 
; 

Promoe. Station. Rust tested. Remarks. 

I. Punjab, N •• W. F. P., 1. Lyallpur .. Yellow and Black • 
Baluchistan, and 2. Gurdaspur .. Yellow • 
Sind. 3. Simla .. .. Yellow, Black and 

Brown. 
4. Knrram valley " .... Y clloUl received late, 

culture established. 
5. Sakrand .. . ... Blac/r received late, 

culture eetabliBbed. 
II. United ProvinceB t. Gorakhpur .. Yellow and Brown • 

and NepaJ. 7. Chandauai .. Do • 
S. Lucknow .. Brown • 
9. Cawnpore .. .... Blaci au Br __ 1"11-

oeived late. C1Il. 
turee eetabliBbed. 

10. Muktesar .. Yellow • 
11. Almora •• " Yellow, Black and 

12. Agra •• 
Brown. .. Do • 

f 
13. Allahabad 

" .... Blac/r au .&-
received late, cui· . *UftIB eetabl.iahed • 

14. T&IIIIing - Yellow. 

-- • . -
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Province. Station. Rust tested. Remarks. 

i 

III. Rajputana, Cen· 15. Ajmer .. .. Black • 
tral India and 16. Jubbulpore .. Black and Brown. 
Central Provinces. 17. Nagpur .. Black .. .. Brown received late, 

culture establish. 
ed. 

18. Saugor Yellow and Black. 
IV. Bihar, Bengal and 19. Pusa .. .. Yellow, Brown and No rust reported from 

Assam. Black. Bengal. 
V. Bombay-Deccan 20. Poona .. .. Black: 

and Hyderabad. 21. Niphad .. Black. 
22. Dharwar .. Black. 
23_ Hyderabad .. Black. 

VI. Madras .. 24. Bellary .. Black. 
25. Kotagiri .. Black . 

ANNEXURE ll. 

STUDY OF " RUST DISSEMINATION" IN RELATION TO THE FIRST OUTBREAKS ON PLAINS. 

Data obtained with the help oj 8lidea e:t7pOBe4 on hydrogen balloonB, fEr08copea and kite6 
1931-32. 

___ S_t8i_ii_'o~n_' __ -I1 Date of first sporeshower./ Date of appearance. 

Lyallpur 
Gurdaspur 
Rupar (Shiampur) ... 
Agra (Bichpuri) 

Gorakhpur 

Pusa 
Agra (kite slides) 

Agra (Bichpuri) 

Pus. 
Ajmer 
Nagpur 

Agra (Kite slides) .. 

Agra (Bichpuri) 

Pusa. 
Ajmer 
Na.gpur 
Jubbulpore 
Dharwar 
Poona 

Niphaci .. 
Agra. (Kite elides) •• 

YELLOW RUST. 
9th January 1932 
24th December 1931 
30th December 1931 
30th January 1932 

18th December 1931 

20th December 1931 
24th December 1931 

BROWN RUST. 
20th January 1932 

24th December 1931 
18th November 1931 
22nd January 1932 

22nd January 1932. 
15th January 1932. 
15th January 1932. 
2nd week February 

1932. 
1st week January 

1932. 
23rd January 1932. 
2nd week Feb1"lJ&ry 

1932. 

• 2nd week February 
1932. 

23rd January 1932. 
26th February 1932. 
6th March 1932 

11th January 1932 2nd week February 
1932. 

BLACK RUST.' 
27th. January 1932 3rd week 

1932. 
February 

13th December 1931 22nd February 1932. 
14th November 1931 26th February 1932. 
14th December 1931 6th March 1932 
19th January 1931 3rd March 1932 
22nd Ootober 1931 26th November 1932 .. 
15th October 1931 2nd week November 

1931. 
22nd Ootober 1931 1st week Ja.nuary 

1932. 
FebruM-y 2nd January 1932 3rd week 

1932. 

Remarks. 

Material was .001. 
lected by ol1r 
assistant on ~hat 
date. . 

Ditto. 

~~ Very ea.rly spore 
shower .. 

The very firet J slide. ezpoaed 
caught sporea. . 

CroP80wn vu,y 
late. 
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r:-BilGbluAmeni :-
1. Pay of three Research Aaaistante (from March let, 

1931-February 29th, 1932) 
LUI 10% emergency cut 

2. Pay of a typist and clerk (from March let, 1931-
February 29th, 1932) •• • • • . • • 

LUI 10010 emergency cut 

3. Pay of 4 laboratory bearer. (from March lat, 1931-
February 29th, 1932) •• .• •• • • 

II. Travelling Allowance.-
4. Travelling allowance of officer 
6. Travelling allowance of Assistants •• 

Ill. Conlingencie.-
6. Rent of laboratories 
7. Equipment and oontingent expense. 

Grant Total 

_~_xpenditure during 1930·31 

Balance 

Amount grr.nted for this BOheme Total 

". 

Tot'" 

ENCLOSURE VL 

R.. ... p. Re.... p. 

6,692 13 • 157 0 0 
6,436 11 • 

642 9 0 
18 0 0 

624 9 0 

680 15 6 680 15 8 

2,674 IS 0 
1,218 J 9 

1,893 I 9 

1,161 , 0 
1,100 16 a 

2,262 I I 

12,898 1 J 

13.219 I • 
28.116 , • 
18.8M 11 , 
45.000 0 0 

K. C. MEHTA. 

To CDBAL-RuBT PBoBLBJI m 1Imu. BY DB. K. C. M.urr.&, M.80.. PaD. (C.&JI'l'o.l, 
PBoJ'ESSOB OJ' Bo'rARY, Aau CoLLBGB, AGBA. 

In view of the fact that only two yeaI'll ago the writer published an lIOOOunt of hie 
atudy of the .. Annual ftlCurrenoe of ruate on wheat in India .. [Mehta, 1929] along with a 
review of earlier and contemporary work on the problem of oererJ ruate done in other 
countries, a detailed discussion of the problem again would mean unneoeeaary repetitiOlL. 

This article has bet>n written at the inst8.noe of the Imperial Council of AgricuItural 
Reaearch and may be read in continuation with a paper on " Annual outbreab of rust. 

-on wheat and barley in India", which will be found elsewhere in thi8 journal and ... 
read by the writer as an invitation paper for a disc1l88ion on the •• Diaeemination of oere&l. 
ruste .. at the last Internatioual Botanical Congress held at Cambridge in Au.guet, 1930. 

It is unneoeeaary to stress the importance of investigatioDl on cereal·1'\JIIte for a 
country like India where there are as many as 30,500,000 acree under wheat, and the 
barley crop coven another 7,000,000 acres each year. 

The writer has aIready euggeated the poasible m88ll1U'e8 of control which will ha .... to 
be adopted in course of time if a considerable part of the huge sum of Re. 40,000.000 has 
to be saved out of an annuallOl!8 due to ruate of wheat "'one in thi8 country • 

.. It is time we reviewed the problem in the light of recent work done in the United 
States,of America, Canada and other important wheat-growing countriee of the world. 
Work on similar lines will be neoeeaary for a proper understanding of the problem .. 
a whole in this· country. before acturJ m8llllUl'e8 of control can be adopted over the entire 
area under wheat and barley. 
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The present state of oui' knowledge of the recurrence of rusts in this country'may b&'o 
summarized as follows :-

, (1) Rusts of cereals are perpetuated from season to season largely by theire 1ir~ . 
dospores which oversummer at different altitudes in the hills. 

(2) As far as the plains are concerned, Berberi8 t·ulgari, and species of Thalictrum, , 
the two alternate hosts for the black rust of cereals and the brown rust of 
wheat respectively, play little part in the yearly orgin of those rusts. 

Study of cereal·rusts in India has furnished one of the most interesting exampleS': 
of the infiuence of weather conditions, particularly temperature, on the different parasites 
concerned. Data obtained so far about yellow rust in India have corrobora.ted the ob­
servations previously recorded by the writer [Mehta., 1923]. This rust ca.n stand, cold: 
very well but cannot oversummer in India except at higher altitudes. Outbreak of this 
rust on wheat and barley crops at higher altitudes as early as December-January each' 
year suggests the probability of its dissemination to the plains by wind-blown uredospores. 

With regard to the brown rust of wheat and the black rusts of wheat and barley., 
the writer has already recorded that the source of infection seems to spread, to the plains , 
from lower altitudes where, on account of a mild winter, uredosp6res of these rusts ocilliri'- ' 
ing at the time of rowing may cause outbreaks on the new crops rather early in the season. 
The above conten~ion of the writer has been recently corroborated by work dOJ;le at Almora .. 
where both these rusts have survived in the open on miniature plots since the beginning of 
May 1930 and are alive up to the time of writing (8th February, 1931). Recent work has 
a.Iso cleared up our doubts about the disappearance of the uredo.sta.ge of these two rusts 
during winter at Muktesa.r, which is only 14 miles from Almora but is nearly 2,500 it. 
higher (altitude 7,600 ft.), and where the winter is intensely cold. The oversummering of 
brown and black rusts is not unlikely even at altitudes slightly lower than that of Almora 
(nearly 5,000 ft.) beoause they can stand warm weather better than yellow rust. At 
any rate the black rust, which can resist warm weather even better than brown, should be 
able to oversummer at altitudes of nearly 3,000-4,000 ft. above sea-level uilder :moist 
conditions. 

The data obtained so f&ll clearly indioate that in India yellow rust survives in the 
uredo·stage a.ll the year round at higher altitudes on account of a temperate climate. 
The brown and black rusts oversummer at higher as well as lower altitudes, but survive 
during winter only at the latter. The brown rust may survive as mycelium inside the h~t, 
but there is little likelihood of black rust surviving the winter at the higher altitudes 
because of plenty of snow. 

In the light of the circumstances mentioned' above the oereal·rust problem in India 
appears to be unique and should be far easier to tackle than is the case elsewhere. 
For instance, if our rusts are mainly propagated year after year by the uredospores, as 
seems probable, the serious oomplication in the way of breeding varieties of wheat ,~tant 
to brown and black rusts, on acoount of a la.rge number of physiologio' forms, does· Il!>~ . 
arise. In the United States of Amerioa, on account of the hybridization on Berberi8 
vulgari8 which ocours over the greater part of the area. under cultivation, there are 100. 
physiologio forms of black rust of wheat alone. In view of this serious difficulty in the 
way of breading resistant varieties, the United States government are spend4lg ,large, 
sums of money every year over the eradication of barberry bushes in order to save their 
oereal crops. 

In India the absence of Berberis wZgari8 and Thalictrum on the plains, wlllch cOver 
nearly 95 per oent. of the entire area. under ciultivation, is the most hopeful, feature for' 
measures of controL . , , 

If a oareful survey in the hills ultimately establishes the fact, which seems probable, 
tha.t Thalictrum and Berberi8 wlgari8 (which ocours only at altitudes of 8,000-12,000 ft.) 
get rusted late in the season (March·May), a.nd are therefore ineffective as far as the crops' 
on the plains are concerned, the solution of this problem should be within sight in this 
country. The writer finds it diffioult to understand as to, how our crops on the. plains, 
could get rusted as early as December·January if the alternate hC?Sts ,were. respopsibll' 
fol' fresh outbreaks of both brown and black rusts, because we know it definitely that these·, 
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two nat. -appeu at high. alt~ Dearly three molltU later. That. .bDald leave little 
doubt about the part which altemate hosts play at any rate 88 far 88 outbreaka on orop. 
on the plaw go. Consequently survival of all the five 1'Il8ts in the uredo-etage in tha hill 
strikes one 88 a factor of outstanding importanoe in the annual l"801llT8IlCe of 1'Il8ta 011 the 
plaw of India. 

Under the auspices of the Imperial Council of Agrioultural Research a phyaiologioal 
study of all the 1'Il8ts under report is in progreee a' the laboratories at Simla and Almora, 
where the life-histories of brown and black rusts are aleo under investigation. A study of the 
dissemination of 1'Il8ts by wind W88 started in January, 1930, with the eo-operatioD of the 
Meteorological Department, and the results obtained 80 far are very promising. b ia 
proposed to e~nd the scope of this work by oatohing spores on kites at Agra in addition· 
~ the exposure of slides in aeroecopee, whioh is being done at present at m ditferenll 
statioUB ever the area under oultivation. 

_ ,Ouiy recently a. preliminary study of phyaiologio lonne of rusts of wheat baa been 
started by the writer with the object of finding out, in a general way, if there are many 
physiologio fol'lU8 in this country, and if the forms occurring in various looaliti8l, inollJd· 
~. the hille, are ditferent. 

., The following are the different aspeots of the eereal-rust problem which .till ~ 
in&eDlive work in this country :-

(1) A thorough survey of the' barberry eituation in the hills and a Itudy of the 
. suspected connection between barberry and black rust &8 well .. between 

species of Thalictrum and brown 1'Il8t of wheat in nature. 

(2) A combined survey of the regional distribution of all the five rusts in India 
ancl a survey of places, where OV8l'8ummering of ruste illikely in the near 
neighbourhood of all important areae of wheat and barely cultivation. 

. (:;I) A etudy of the different physiologio forma of rusts, their regional distribution 

.. in the hills and the neighbouring plaw. Side byeide with thie work a study 
of the pathogenioity of the different physiologic fol'lU8 on well-known varietiE8 
01. Indian wheats would be of immenae use for' the leiection of varietiee 

. llnitable for cultivatioa and breeding purposee. 

(4) . Study of rust diasemination. 

. (.5) When adequate- information on the varioUl aspeete of the problem outlined 
above lIN been obtained and we know the physiologio forma that mAy be 
ocourring in the country, the oo-operati!Jn of plant-breeden would be in w.. 
pensable for the breeding of re&ietant varietiea euitable for oultivation in 
the hilly traote of the oountry. 

ID India. the oontrol of 1'Il8te by the cultivation of l'ellistant varietiee alIOuld be IlION 
eaaiIy praotieable than elaewhsre because the perpetuation of rusts by uredoaporee ia 
pIlIIBibht only ever three to five per eent. of the entire area under wheat and barley • 

. Coll8equently the oultivation of resistant varietiea in the hill. only should eheek 
outbreak of rust epideDlioa at thou looalitiea that are DOW' working .. foci of infectioll fOl 
crope oD. the plaine. . . 
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In the United States of America and Canada work on this problem has been in pro­
gress for several years on lines of elaborate national schemes, and countries like Australia, 
Russia and Kenya have also undertaken investigations in the light of results obtained in. 
the U. S. A, and Canada. 

It is a problem full of promise, and when fully understood, should lead to results of 
inoalculable value to agrioulture in this oountry. 

ReferP/I!CeB. 
Mehta (1923). TranB. BritiBh Myc. Soc. 8, 142-176. 

(1929). Proc.Ind. Sci. Oongres8, 1929, XVI, 199-223. 

ENCLOSURE VTI. 

INVESTIGATIONS ON .. CEREAL-RUSTS" UNDER THE AUSPICES OJ!' THE IMPERIAL COUNCIL 
OJ!' AGRICULTURAL RESEARCH. 

Repcwt on preliminary Btudies of rusts di88emination and physiologic farms of rusts of wheat 
in India. 

Introouction.-Data of rust dissemination obtained by the "'Titer in 1930 have already 
been reoorded in Proo. Vth Int. Bot. Congress of 1930 and Ind. Journ. Agr. Sc. Vol. I. 
Part ITI, June 1931). (Enclosure VITI). 

This study has been further extendetl and during 1931-32 slides were exposed in 
aeroscopes at as many as 16 stations, over the area of wheat cultivation. 

In view of a resolution passed by the Fifth International Botanical Congress, draw· 
ing the attention of the governments of all cereal producing countries, to the importance 
of investigations on "Cereal.rusts" on the lines of work recently done in U. S_ A. and 
Canada, the writer deoided to undertake a preliminary study of physiologio forms of wheat 
rusts, on his return from the Congress, which he attended on behalf of the Imperial Council 
of Agrioultural Researoh. . 

In the light of the information which the writer had obtained from a st,udy of the 
inoidence of rusts extending over a period of 7 years preceding the Congress and as a 
result of a personal disoussion with Professor StakmaI.1, the discoverer of the existence of 
physiologio forms in nature, it was thought desirable first to study random samples of 
rusts from different parts of the country and gradually extend the scope of detailed 
investigations ~ooording to the requirements. 

A. Rust disBemination.-Early in 1930 a few preliminary tests were-made with an 
automatio spore trap, which was kindly designed by Mr. G. Chatterji, the Meteorologist 
in oharge of the Upper Air Obbervatoryat Agra, at the request of the writer. 

A desoriptive acoount of the spore trap used.has been published in Ind. Journ. Agr. 
So. Vol. I. Part m. 1931. 

By the oourtesy of the Meteorological department telegraphio messages were sent to 
Agra, on suoh days when the prevailing winds were blowing from the Himalayas to the 
plains of U. P. On the receipt of suoh messages balloons were sent up'and spores of black 
rust were oaught more than 3 weeks earlier than the date of appea~ce of that rust at 
Agra. 

Dat,a obtained from the study of slides exposed in a.erosoopes. at two stations in U. P. 
and one in the Punjab were also promising. 

Details are given in Table I. appended herewith. 

During the year 1930·31 some additional information was obtained-Table TI. 

In order to provide for a longer exposure of slides. than was possible in the case 
of spore traps sent up on hydrogen balloons, ordinary kites were. tried with two strips _of 
vaselinod celluloid paper during the last·winter. . 

Toy balloons were tied to the kites in order to make their flight -possible even when 
winds were unfavow·able. The result of this devioe is very enoouraging as it keeps the 
kite in the air for nearly two hours at an height of nearly 1,500 ft. above ground. . 
!4123ICAIt y 
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))wing 1931-32 sUdes W81'UltPQll8d jn~.iA. ~~.'Q. J?"JJiW •. P· P •• 
~jputana~dBomba.y.:Qeocan •••.•.. ; lo6 ,W.t.i.ona ill alL 

The dates of first spore IIhowel'll and the dates' of appearanOll 9f ru&te are quoted in 
Table m. 

From some of the stations information about tJU! dateti ,of ,appeal'll DOlI baa not beell 
received. It is Ilecessary for a work of this killd that farm lIuperintendenta lIhould care· 
fully record those dates, as required by the ~tructions which are I18nt out _ith each 
&eroscope. At Olle of the stations aU elides \\;eJ:e e.ltposed ,-itht4e ~ug _ fa,ciJIg the 
willde. 

It would be clear from a perusal of rai)les I-In that rust iIloculum ilwind.borlle, 
because ill every case spores of a rust wore Q.~ght pn slidell very muoh earlier thall the 
appearance of that rust on the crop. 

. The study of slides exposed in pombay·~ccall is partioularly interesting and baa 
yielded information of great value, in tracing the foci where f,rom the inoculum may be 
disseminating. ' 

The very first slides exposed at Dharwar, roona and Niphad P,," October 15th ....... 22nd 
caugJii spores of black rust. By t,he last week of October there were lO·30.-porea over ~ 
22 m. m: area (the size of the coverslip) on the slides exposed at each QIle of thoee ltations. 
Spore showers as early as October in Bombay.Deccan clearly lIuggest, that the inoculum iM 
blQwn /lown either from hills in the South, or the ghatll OE potIIibl¥ botL 

B. Physiological Janna oJ wheat rum.-This study was commenced in December 1930 
primarily, with the object of finding out the parasitic behaviour of random aamplea from 
tI.i1ferent parts of the cOUlltry. on the differential hosta that Mve been lIICd by workers in 
U. S. A. for their work on black and brown rusts of wheat l'8IIpectively. 

In October 1931 the Collncil sanctioned a grant of &I. 6,500, tow,.rds the Oo8t of 
a green house at Agra and other facilities including a temporary ~istant and part.ial rulief 
to the Wliter from his duties at the Agra College. ' 

It will be clear from the different tabl!)s appended herewith, that the work baa already 
passed the p~liminary stage. which alone it was intended t() cover. 

DWing t,he short space of 3 months ill 1930·31 and 5 rnontha in 1931,3:, 33 re.n4olll 
I!~nlplef,\ 0.£ blac.lt rust. IS of brown and 19 pf yellow have been tAlete4. 

These samples were obtailled from 16 different statioDII in the _ of black rust and 10 
~ltch in thp ease of brown and yellow I'usta. • 

Besides 14 isolation and 4 single spore cultures of black and ~ ainglespore culture. pi. 
brown have been established and tested. . . '. 

In March. April aJ1 the oultures were transferred to Simla laboratQry. where thf're 418 
8.8 many as 76 cultures at present, iIlcluding some which were received agfter tabulation and 
~thlll'll ~hat have been isolated lIinoe then. In Qrder to _ve $ime it is propoeed to .tart 
another 20 single spore cultures of all the thre8 rust. kken together by July ned and twt 
the~ at Agra during the lIarly part of winter, before nlIta apP'* afnlsh. ' 

General observations dealing _ith the results obtailled are given under each rURt IIIl'Ja· 
rately. • 

The J'88ulta have been very carefully tabulated and compared .with clichot~mo\lll and 
analytical keys, prepared by Stakn.an in the case of bJaok rust and by Johnston and Mains 
in the case of brown. 

The fo~lowiJlg·tl/.b1ea are appended at $1141 end of tJw mppn. 
Table, L-Rust dissemination-,19,29.30. 
T .. 1!le n . ."...]tust disseminat,ion,...,..193Q·3L 
Table m.-Rust dissemination.......1931.32. 
Tabi., :fV.=Black rust-:-AvlU"8.ge J"88oOt.i9na. 
l'@.}llQ V.""!"".Bla.ok mI~Detailed ~ 



Table V (<: onf. ):~c!lt'I'as'6l.4ReseniblaliC&S' in riiridorit samples:· 

Table VI.-Black rust-Isolation and Single spore cultures. 

Table VI {Cont.).-Blli.clfrust-Resemblanoos in isolation arid siligleElpor~ testa. 

T-&bl& VII.-Bl'OWB' rU&t--Avora.ge re&etions. 

Table VIII.-Brown rust-Detailed reactions. 

Ta.bIe< VIII· (Cont.).-BI'OWJf:rIlStr=Resemblanoos! in random samples and' single< 
BpoN oulturell. 

Table IX.-Brown rust-Singlo spore oultures: 

Table X.-Yeliow rust-Average reactions. 

Table'XI,~YelloW'rU8IJ.o.-DetailedJreaotiioris·9bowing resemblanoos. 

Strains infeoting 

Little olub, .• 

Marquis 
RelianCE!' 
Kota, 
Arnautka 
Mindum 
Spolmu 
K-ubanka, 
Aome 
Einkorn 
Vernal 
Kllapli 

SF yr-' • s· p+ 

I._Black Ru~: 

Ocour iIi 

¥ ••. 

The Punjab, U. P., Bihar, C. P., Ra.jputana, Bombay­
Deccan, Hpderabad and Madras, i.e.; all parts· of: 
the country wherefrom samples have been received, 
and tested. 

Ditto ditto. 
AllproVilices llX'ooptmg Rajputana' li.ndHyd~rabatl; 

DittO; ditto; 

lInel1'ery part of the country; 

J 
Irl'evety" ptoVi.riiJe eXCeIit Rajputlina~ , " ., . 
: In U. P.; Ra.jpntana, Bombay-Deccan; &nd HJ7derabad . 

ReJ. :-Table No. IV. 

nittie'club; ArhS.utkli.; Kubanka'mire fountlresistILnt'only once; Acme. Mindtiliiand 
Spolmal' twice. otherwise these 6 varieties were susceptible to 'every sample. 

Thls feature connected'withsit:mples'of'black rust in this coiintry is of special interest: 
because five out of these 6 varieties 'have been fOlIIld to be resistant'tomanyphysiologic 
forms in U. S. A .• where the number of forms is as 1I"rge ail 100. 

. This fa.ot suggests. that tIle number of physiologic forms in India is riot likely to be a 
large one. 1& this connection; it is remarkable that all tho 14 isolation cultures as well as 
the 4 single spore cultures thathavo been testedirifected the a.bovementioned 6 varieties. .. . 
, . SanxpJes from Poona' and' Kotagiri {Nilgiris).:.....Madras. produced res-ction No.2' on 

Klia.pli and the'ma.terial from Poona"WIWI cultivated on A"trra-Desi wheat for further ex­
pjlriments: 

RAndom sa.mples' of 'this ruse ,haYt! shoWn striking reeemblanoos with SOInt! of the phy. 
sioklgie forma in,their parasitio beha-vioul". although they differed from the meaDs'of infeo­
tion. oharacteriatio of-thdle,forllla .. ,indioa~d in- Ste.kman'a aaalytieat key.', 
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The following hbJe shows the regional distribution of HUoh umplee I-

Samples reeembling. 

Form No. 9 
Form No. 15 
Form No. 16 
Form No. 17 
Form No. 21 
Form No. 39 
Form No. 40 
Form No. 75 
Form No. 83 

Ocour in 

C.P. 
The Punjab, U. P., Bihar, Bombay.Deoean, and Madraa. 
Thll Punjab, and U. P. (pioked up in S. S. oulture only). 
C.P. 
The Punjab, and Bombay.Deooan. 
Bihar. 
U. P. and Bombay.Deooan, only in S. S. oulture. 
The Punjab, only in S. S. oulture. 
Bihar. 

Ref. :-Table V-(oontinued) and Table VI-(oontinued). 

It is signifioant to note, that randon samples from luob distant areae u the Punjab. 
U. P., Bihar, Bombay.Deccan and Madras should show striking resemblances. 

It will be clear from Table VI-(C'.nnt.) dealing with ItIOlati.:.u culturel that the I&mpl ... 
from Poona and Bellary were mixtures of a strain resembling Form 40 and .train ~ .trains 
infecting Einkom. Rtrain resembling FormJ7 wasoi>tainP<i ae a result of iaolation of the 
B;lllary material on Einkom but it does not necessarily follow that this form .hould exist 
in nature in that part of the country. The Poona material may in addition contlin " strahl 
producin!1: reaction No.2 on Khapli. 

So far 4 single spore cultures of this rust have bPen estlbJished. One of them COrrM­

ponds t~ Form 16 of U. S. A. and occurs here in Kumaon hills, another w Form No. 75 
occurrng in Simla hills and two tally with Form 40 which occurs in KUll1&Qn M well ..,. 
Bombay·Deccan. Tahle VI-(continued). 

All the threo formi isolated in Sin.~le 8Jlorll culturell show sUght ditJerence1 ou lOme of 
the differential hosts in their moaI13 of infection aa compared with Stakman'. ana1ytical 
key. 

With reg~rd to Table V-(continued) it may be noted that random eample8, more 
frequently than not, are mixtures. Consetluently it is not p08l!ible. at this IJtage, W I&y 
hOR IlB'ly formt mlV' a1tuJ.lIy b!l mixed up in those samples. Aftel further iaolatioDl and 
a1lt r~J lit of n3.v si!'ql~ sp:Jre cuhllre~, one mly find only 3·4 forms ooourring in dilTerent 
combiMtiolH, or som~ form3 different from those indicated in the table may be picked np. 

For a definite id'!ntifica.tion of the differeot physiologic fOTDUl, on the basil of mMDI of 
infection, more random Rampies, isolation and single spore culture Ilball h:lve to be tested. 

Thl're is a clear in1ication from the roeultB obtained 88 far. that on the bll8i1 of paruitio 
behavif)ur, which &8 Stakm'\n hl\8 pointed out is the main tI'It, the samples of this mit 
from di:r~rent p3.rts of India Me not widely ditJerent. On the contrary there are striking 
resemblances. 

In some previous contributions the writer has already pointed. out that in all probabi. 
lity. the i:loc~lllm of thL" rust is blown down 118 uredospOrt'8, from t'.omparatively low a1ti· 
tllilO!l. ""hore Its alwrn.'\t~ host dol'll not exn.t. It is very unlikely, therefore. thAt the num· 
ber of Hs phy,iologic folllUl should steadily incrt:aRe hy hybridiZation on Ber&/lrU vulgaru, 
as it does in U. S. ~o\., whore it may be UOted B. wlqariR 0CCW'8 ovn the greater part'bf the 
aro'\ Undl'f whea.t. In this country B. VulguN occurs only in the Hiroalayl\8 at altitudes of 
8,000-12,000 ft. and there is practically no wheat cultiva.ted above 9,000 It. It iI evid'Jllt 
therefore t,hat hybridization of physioJo~c forms on B. fJulgaru is poesible. only over a rest­
ricted area in 1ndia, if it is l!!ltahlished that this host is responsible for outbreaks of bl ... k 
rust 011 wheat at 8,OOO-9,OO!) ft. or BO. So far there is no evideDce to show that any 

Bpecies of Berberil ill connected with the black rust of cereals in tbis country. 
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Work on this a'p~t haa bgen in progress for some time and it is hoped that further 
IW"'·l'Y will settle this doubt. 

Malakoff 
Carine. 

Strains infecting. 

BrE"vit 
Wl'hster 
l..or08 
Mediterranean 
Huesar 
Demoorat .• 

fl.-Brown Rust. 

Oeeurin 

The Punjab, n. P., and Bihar. 
The Punjab, U. P., Bihar, and C. P. 
The Plmjab, U. P., Bihar, and C. P. 
The Punjab, U. P., and Bihar. 
The P1.mjab, U. P., Bihar, and C. P. 
The Punjab, U. P., and Bihar. 
The Punjab, U. P., Rihar, and Bombay.Deccan. 
U. P. only. 

Ref. :-Table VII. 

Strain infecting Democrat has been found only once so far in U. P. It is rather in· 
teresting, because in U. S. A. suoh strains that infect Democrat, are of common occurrence. 
So f!!.r only one physiologic form has beE"n isolat·ed in two Single spore cultures, whieh dot'S 
not tally with any form isolated in U. S. A. by Jackson, MR.ins and ,Tohnston. Evidently 
it is R. new form and has been isola~ed from the material oC(luring both in Kumaon and 
SimIahiUa. 

Tests made with random sample tally with Form No. 10 in the case of one sample from 
Agra and Form No. 11 in the case of the sample from Lucknow. 

A sample from Agra resembled one from Gorakhpur in its parasitic behaviour and so 
did sampleB from Puea, Jubhulpore and SimI!!.. Another sample from Simla resembled 
olosely with the sample from Chandausi (U. P.)-Tables VIII-(cont.) and IX. 

Ill.-Yellow Rust. 

Work on Physiologio forms of yellow rust has not been developed to the same extent 
as in the case of the other two. For our work some varietit's of wheat rt'ceived from Ger· 
many were used and attempts have been made to find out independently a SE"t of suitable 
differential hosts, for work on this rust. There is no work on Physiologic forms of this rust 
reeordl'd in U. S. A. or Can!\da. In GermR.ny four Physiologic forms have beE"n isolated. 
but the set of differential hosts which was sent to us is differcnt from the one, on which 
isolations were made in that country. Under the cirllumstances all that is possible is to 
make some general observations, with regard to the resemhlances or differences found in the 
samples tMted on Germ~n varieties, as .well as on a pa.rallel set of Indian and Canadian 
varieties. 

Out of the ten German varieties, six were found to be resistant to all samples. 

Four varieties were found to be susceptible te the material from Simla. Samples of this 
rust from the cultures esta.t.lished in 1929·30, 1930·31 and 1931·32 were tested and pro· 
duoed identical reactions. 

One variety was found susceptible to the material from Lyallpor, two to the material 
from Gurdaspur, three to the materials from Agra and Almora and two to the material 
from Muktesar-Table X. 

It is worthy of note that matllrial from Gorakhpur, Tansing (Nepal), Pusa and Saugor 
(C. P.) resembled one another in their parasitic behaviour-Table XI. 

With regard to ttlsts made with Indian and Canadian varietil's it may be noted that 
Potia. (Triticum vulgare) and Bansi (Triticum durum) were found to be sllilceptible to every 
aample. 



&ttI.pit! ~T~~ ('N"epaJJ', one ftom C10rakhpur and tbo Agra o.mp1e rdIIemblcd ODe\! 
a.nother m thell" parasItic behaVIOur. . 

Judging from the re~tions produced on other &even varietiee it i. clear that I&mplee 
from some of the statiOns show striking resemblance.. hut are not identical thereby indicat­
jn~ that in t,hEl case of thill"llllt·aID there are more physiologic fOl'lD' tha.n ODe oocuring in 
this country.-Table XI. 
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C. P ; J. F •. Dastur. Esq., Agricultural Institute, Nagpar;. Kanhay. LrJ. 
Esq., Government Collego;.Ajmer; Dr. B. N. Uppal, Agrioultura1 Co1Jese, 
Poona ; Economic Botanilt, H. E. H. Nizam'. Agricultural Department; 
Meteorologist in charge'of the Upper Air Ohlervatory at Agra. 

The Writer is very grateful to the Director. of Agriculture in the diiJerent proviuees 
of India for making arrangements witll their officefll for the supply. of nut. eamplea and.. 
exposure of slides on &Crosoopee. 

There iI need far grester co,op31"atioll from the Buperintendents of the varloua fann.' 
where 86rOlCOpes are' exposed' and wherefrom' samples are' despatched. 

The 'officers ·of' the Imperial CouDcil of· Agrioaltllral R_l'ch' bv. al_,. bee" v.,­
kindaruillOllOlllmodating aod'the-writ.er wiehea to Npreill his 1f1InIlIIIt tba ... ·fmofiwlili. 

-tating the work in every way. 

D.:.....General condiL8i0n8. 
l~ Riut di88emina!Um.-Study of- &Croscope' slide. exp08ed'in the Punjab, t1uited 

Provinces, Bihar, Rajpuhna, Central Province3 and B:>mba.y-Daccan has clearly indicated' 
that rust inoculum is wind-borne. Tests with idtes flown at Agra have yielded' limilar 
resulta.; Spores of each' rust were caugh' Oil atide1; long before tbM ~,app~ 00 

the crop at that locality. This Btudy ha, given informatiou of greA v&II1&' with" regard; 
to Bombay-Decca~. w~ere spore. sho.we~ occurred as early &8 OctGber, indic&tin!rt1aeNlbyl 
that there are foclof uuectlon 111 hills 10 the South or the Ghats. 

Arrangements have been made fOr the expo!!1tte of Ilides; in &e1'0IC0pe8 at Bllitable pIicew 
inMysoN state. MadraaImClHydambad audit .hould be- pClllilible to thrG.-flHtlaerilight 
0Il.. this. poW' py D_mbM~ nnt .. · 

It iI proposed to extend the !Cope of thil8tndy, by expo3lng &CrOlCOpe alidea .,'1Ul1.: 
able places in Sind, Bengal, Assam and Central India during the JI8D cold weather. 
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,It it 11"',,8a17 therefOJl8 to cepnti.Q.ue this work. till·ft, me .obtained full information 
.,about .the directions alon(lwhicb rust ino.cu.lun:/. sprflll.da, Iron:/. different foci, t.b.rough Wter­
J,ll8(lis.w ,stations •. to t.he interior .of the country. 

The writer has already recorded, that year after yeBrTUsts outbreak at the-foot of the 
_ hills. long before they appea.r at plaoea farther .off on the plains. 

Ii should also he possible, from a atlldy of this na.tw-e to· locate new regions wherefrom 
-tAe inQ~lum may be blown down. 

It may be pointed out. that such a study has yielded information of the greatest value. 
in the understanding of epidemiology of black rust in U. S. A. and Canada and there seems 
to be no reason why it should not give the information desired, in this country. 

2. PhY8iologic farmB of wheat ruat8.-Tests with random samples from several stations 
in t~e case of all the three rusts have revealed striking resemblances. 

~) Plack ru.!t • .....Judging fl(JJD. the plll.'asitic behaviour of different samples, which at 
Stakman has pointed out is· the J:Il&m test. samples from different parts of India are not 
widely different. On the contrary there is a remarkable similarity as shown by the samples 
f.rom .Simla, Agra. Almora, Pusa, Poona, Bellary and Kotagiri (Madras). 

filo fll!l' 4 "ingle spore cultures hll-ve been established. One of them corre3p:Jb.ds to 
Form 16 of U. S. A. and occurs in Kumaon hills. Another tallies with.Form 75 occurring 
in Simla hills and two of them correspolld to Form 40 which occurs in Kumaon and Bombay-
Deccan. -

Fifteen random samples have shown parasitic behaviour characteristic of 7 physiologic 
forms. out- of whioh 8 -resembled one·fOl'l'D.·2 a~other and the remaining 5 resembled one 
form each. 

For a definite identifioation of the different physiologic forms, on the basis of means 
of infection, more random samples. isolation cultures. and single spore oultures shall have 
to be tested. 

(b) B'f6IW'II, ntat.--Only two mndom samples have shown parasitic behaviour-character­
istioof .Form ,10 anllForm U -%Btlpootively. 

The two single spore cultures do not correspond to any physiologic form isolated in 
U. S. A. so far. evidently a new form. The two cultures resemble each other in their 
parasitio behaviour. One of them was picked up from the Simla material and the other 
from materi .. l in Kumaon. 

Random samples from Agra and Gorakhpur resembled each other. one sample from 
Simla resembled that from Chandausi and another sample from Simla resembled those 
from Pusa and Jubbulpore. 

(c) Yellow rust.-It is interesting to note that random samples from Tansing (Nepal). 
Gorakhpur (near the foot of Nepal hills), PUsa a~d Saugor (C. P.) resembled in their parasitic 
behaviour. 

On the Indian and Canadian set of differential hosts samples from Tansing (Nepal). 
Gorakhpur and Agra showed resemblances in their parasitic behaviour. 

If rusts are to be controlled by the cultivation of resistant varieties only in the hills 
where the foci lie, the study of physiologic forms has to be continued till we know the 
different forms of all the three rusts that may be occurring in the country. 

Data obtained so far do not call for the distribution of this work on a provinci;U basis 
at this stage and in the interest of a comparative study and economy it would be best to 
continue this study at Agra for another 2-3 years. Fullest advantage should be taken 
of the laboratory at Simla, where unlike the plains, all the three rusts flourish throughout 
Bummer and new cultures can be est.ablished and tested during that period. Between 
the laboratories at Agra and Simla therefore work on physiologic forms can-be carried 
out throughout the year. -

By the end of March 1935 if we fOUlld, that the number of physiologic forms of all the 
three rusts taken together is too large to handle at one station, which can not be said at 
present, a separate station for work on black rust may be opened in the South. 
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With regard to centralization it may be mentioned that in U. B. A. all work on ruB 
dissemination and physiologic fOml)l of hlack rust haa been done at. Minnesota for ove 
12 years now, in spite of the fact that there are aa many aa 100 physiologio forma of tha 
rust there. At Minnesota lIB many lIB 500 samples are tested each year • 

I 

. Similarly work on rusts is centralized in Canada at the Winnipeg laboratory, Manitoba 11 

Work on rust dissemination and physiologio forms sbould go hand in hand on baa· i 
of centralization, in order to get a connected account of the distribution of physiologi . 
forms in the hills, where rusts are known definitely to oversummer, and their regional dis~ 
tribution on the plains, whereto they are blown down, evidently over long distance&, fron4: 
foci in different parts of the country. 

In this country work on these two important IIBpects of the problem waa started Onl~ 
recently and what is most desirable is the provision of adequate facilities first at one station I 
For a satisfactory progress of these investigations it is also nec_ary that officers in charge 
of all such stations, where aeroscope slides are exposed and wherefrom Bampllll of rust.! 
are despatched, should extend a whole-hearted co-operation. 

In conclusion, the writer wishes to state that he has had the advantage of a personal 
discussion on programme of further work, with Prof. Stakman, the greatest living authorit), 
on rusts, Dr. Butler of the Imperial Mycologica.J. Institute, Dr. Newton of Canada and ot.bel 
overseas workers. 

The above recommendations are made exactly in accordance with the requirements' 
of the problem at this stage. • 

Both Prof. Stakman and Dr. Butler have written un-solicited letters on the subject, 
expressing their views on the work that has been done by the writer 80 far and have made 
very useful suggestions, on the different topics that have been disc1l88lld by the writer, 
in this report and the one (Enclosure V) that WIIB submitted a few day. ago, on other work 
done in 1931-32. 

Sua.A, 
PM 30th May, 1932. 

K. C. MEHTA, M.Sc., Ph.D. (Cantab.), 
ProJu_ oj Botany, Agra College, Agra. 
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TABLE I. 

PRELIMl1URY STUDY Olr .. RUST DISSEMINATION .. IN aELATION TO FIRST ,ApPlIAllANOB 
ON PLAINS. 

Data obtained with the help o/8lidea exp08ed on hydrogen balloonB and aero8cope8. 
1929-30. 

Station. 

LyaJIpur 

Allahabad 

Agra (Bichpuri) 
Lyallpur 

Balloon Blidea. 
Agra 

Date of first Date of 
spore appearance. 

shower. 

Brown RUBt. 
4-1-30 3rd week of 

26-12-29 

January 
1930. 

4-2-30 
Black RUBt. 

25-2-30 9-3-30 
1-3-30 Last week 

of March 
1930. 

11-2-30 9-3-30 

TABLE II. 

Remarks. 

PRELIMINARY STUDY Olr .. RUST DISSEMINATION .. IN RELATION TO FIRST ApPEARANCE 
ON PLAINS. 

Data obtained with the help o/8lidu exp08ed on hydrogen balloonB and aer08COpe8. 
1930-31. 

LyaJIpur 
Gorakhpur 
Cawnpore 

Gorakhpur, 
,Cawnpore 

LyaJIpur 

Station. 

Agra (Biohpuri) 
Gorakhpur 
Cawnpore 

Nagpur 

Baloon Blidea. 
Agra 
M.123ICAR. 

Date of first Date of 
spore a ppea.rance. 

shower. 
Yellow RUBI. 

17-1-31 9-2-31 
.. 26-12-30 
.. 28-1-31 

31-12-30 
2nd week 

of February 
1931. 

BrownRUBt. 
1-12-30 31-12-30 
17-1-31 2nd week of 

February 
1931. 

Black RUBt. 
14,1-31 14·3-31 
21-1·31 22-2·31 
1·12-30 30·12·30 
17-1·31 2nd we"k ' 

of February 
1931. 

3·1·31 21·2·31 

20-12·30 22·2-31 

Remarks. 

• 
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TABLE m 
PallLIMDl~Y STUDY OJ' .. RUST DI88nmu.TIOII' .. III' aBLATIOII' '1'0 J'JJIft APl'tilU..n 

011' Pums. ti 
Data obta,w with the Aelp oJ .lides UpoBed em tuTOBOOpU elM lcilu. 

Station. 

Lyallpur 
Gurdaspur 
Rupar (Shiampur) 
Agra (Bichpuri) 

Gorakhpur 

Pusa 
Klt.e ,lides. 
Agra 

Agra (Bichpuri) 

Pusa 
Ajmer 
Nagpur 

K It.e Sliclu. 
Agra 

Agra (Bichpuri) 

Pusa 
Ajmer 
Nagpur 

Jubbulpore 
Dharwar 
Poona •• 

Niphad •• 

.. 

1931-32. 
Date of first Date of 

spore appearanoe. Remark&. 
shower. 

Yellow Rum. 

9-1-32 22-1-32 
24-12-31 15-1-32 
30-12-31 15-1-32 
30-1-32 2nd week 

of February 
1932-

18·12-31 latweek 
of January 
1932. 

20-12-31 23-1-32 

24-12-31 2nd week 
of February 
1932. 

BrOttm llum. 

20-1-32 2nd week 

24-12-31 
18-11-31 
22-1-32 

of February 
1932. 

23-1-32 
26-2-32 
6-3-32 Material wu collected by ourl 

uaiatant on that date. 

11-1-32 2nd week 

27-1-32 

13-12-31 
14-11·31 
14-12-31 

19-1-32 
22-10-31 
15-10-31 

22-10-31 

2-1-32 

of February 
1932. 

Black RUllI. 

3rdweek 
of February 
1932. 
22-2-32 
26-2-32 
6-3-32 Material wu collected by our 

uaiatant on that date. 
3-3-32 Ditto. 

26-11-31 } Very early spore ilh01f'er. The 
2nd week very first slides Q}IOIItld canghi 

of Novem- SPOl'Ell. 
her 1931. 

lat week Crop IOwn very late. 
of January 
1932. 

3rdweek 
of February 
1932. 



.!l .<i 

.m,; " "0 
Year. 

~1 
Sample from. 

~ ~ ..:I 

1930-32 .. 4 Siml .. .. .. .. S 
1931-32 .. 1 Simla.-Siogle Spore P' Pot b .. S 
1930-32 .. S Lyallpur .. .. S .1 
1930-31 .. 1 Gora.khpur .. .. .. 8 
1930-32 .. 2 Agr .. .. .. .. S 
1930-31 .. 3 Almora .. .. . . S 
1931-32 .. 2 Muktelll>r-Almora .. .. S 
1931-32 .. 1 Muktes .. r·Almora.--S. S. P' .. S 
1931-32 .. 1 Muktes .. r·Almora-S. S. p. .. S 
1930-31 .. 2 Pus .. .. .. .. S 
1931-32 .. 1 Pus .. (P. 101) .. .. S 
1930-32 .. 2 Sa.ugor .. .. .. 8 
'1931-32 .. 1 Nagpur .. .. .. 8 
11931-32 .. 1 Jubbulpore .. .. S 
1931-32 .. 1 Ai mer .. .. .. S 
1930-31 .. 2 Poons. .. .. S 
1931-32 .. 1 PoonlL-(Bansi) .. .. S 
1931-32 .. 1 Poons.--{Pus .. 4) .. S 
1931-32 .. 2 PoonlL-(Pus,,)-S. S. P' Pot II S 
1931-32 .. 1 PoonlL-(Pu.a. 4)-Little club •• S 
1931-32 .. 1 Poona.-(Pus .. 4)-Ma.rquis .. S 
1931-32 .. 1 Poons.--{Pus .. 4)-Kota .. S 
1931-32 .. 1 Poona.-(Pus .. 4)-Arn .. utka. •• 8 
1931-32 .. 1 Poons.--{Pus" 4)-Spelmar •. S 
1931-32 .. 1 Poons.-(Pusa 4)-Ktiba.ok.. •• S 
1931-32 .. 1 PoonlL-(Pus .. 4)-Acme .. S 
1931-32 .. 1 Poons.--{Pus .. 4)-Eiokom .. 8 
1931-32 .. 1 Poona-(Pu ... 4)-Vem .. l .. 8 
1931-32 .. 1 Poons.--{Pu ... 4)-Kba.pli .. 8 
1931-32 .. 1 Dh .. rwa.r-(Pu ... 4) •• .. S 
1931-32 .. 1 Dha.rwar-(Pus .. 4)-Kota .. 8 
1931-32 1 Dharwar-(Bansi) .. S .. 
1931-32 .. 1 Nipbad-(Bansi) .. .. S 
1931-32 1 Hyderabad-(140 C. P.) .. S 
1931-32 .. 1 Bellary •• •• .. 8 
1931-32 .. 1 Bcllary-Mindum .. .. 8 
1931-32 .. 1 Bellary-Eiokom .. .. 8 
1931-32 .. 1 BelIary-VemaI .. . . 8 
!.931-32 " 1 Kotagiri .. .. . . B 

.. 
"al ~af 
.~ 1U j .~~ 

~ ~ ~ ------
S ·1 S ·s S ·2 
S R R 
S ·2 R R 
R R R 
S S· S 
S ·2 R R 
S S ·1 S ·1 
S 8 S 
R R R 
R S S "I 
S S S 
SOl S ·1 S .1 
S S R 
S R S .1 
S R R 
S S S 
S R R 
S S S 
S S S 
S S S 
S S S 
S S S 
S 8 S 
8 S S 
S S S 
S S R 
8 S R 
8 8 8 
R R R 
S 8 S 
8 8 8 
8 R R 
8 R S 
8 R R 
8 8 S 
8 S 8 
8 R 8 
B 8 B 
B B B 

TABLE IV. 
BLACX RUST. 

(Average Reactions.) 

.. 
Ii Ii 

.. 
~ 1 iii .a a 
~ ~ 

"i 
"'" " III ~ --------

S S S S 
S S S S 
S S S 8 
8 R 8 8 
S 8 "I S S 
R 8 S ·2 S ·1 
S 8 8 S 
S 8 S 8 
S S 8 S 
S 8 S S 
S S S S 
8 S S S 
S S S S 
S S S S 
S S S S 
S S ·1 S S 
S S S S 
S S S S 
S S S S 
S S S S 
S S S S 
S S S 8 
S S S S 
S 8 S 8 
S S 8 8 
S S 8 S 
S S S 8 
8 8 8 8 
8 8 8 8 
8 S S S 
8 8 8 8 
8 8 8 8 
8 8 8 8 
8 8 8 8 
S 8 8 S 
8 S 8 8 
S 8 8 8 
B S B B 
B B 8 8 

(II) Hope was tested only in 1931.32. 

,; 
a 
~ --

S 
S 
S 
8 
S 
S .2 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
8 
S 
S 
8 
S 
S 
'8 
S 
S 
S 
S 
8 
S 
S 
B 
8 

Ii ~ 
0 -;i == ;i Remarks. :s il 1i' ~ r! ... 8 

I"l ~ ..:I ~ ----
S ·s S os R S .. ·1 Onoe resistant; 2. Twice 
R R R S R re.istant; ·3 Thrioe resist-
8 ·2 S ·1 R S S ant • 
R S R R .. ·1 Once resistant; 02 Twice 
S S .1 S ·1 S .. resistant • 
R R R S ·1 Once resistant; 
S ·1 SOl R S R ·1 Once resistant; .2 Twice 
R S R S S resistant • 
R R R 8 8 "I Once resistant. 
S S ·1 R S .. 
S S R 8 S 
S S .1 R S S ·1 Once resistant • 
S R R 8 S 
S R R S .. ·1 Once resistsnt. 
S R S S .. 
S S R S .. "I Onoe resistant. 
S R R S S 
S S R S S ·1 Once no reaotion, Beed 
R R R S S lioga too old • 
S S R S S 
R S R S S 
R S R S S 
R S R S S 
R S R S S 
R S R S S 
R S R S S 
8 8 R 8 .. 
R S R 8 S 
8 R J 8 " l To be repea.ted. • t 8 S To be repea.ted • 
8 S R 8 8 
R R 8 8 S • 
R R R S S 
S S 8 S S 
S S R 8 8 
R S R 8 R 
S R R 8 8 
R B R B R 
B B R B B 



rial 
10-

, 
! 

1 
1 

a 

" II 
8 
7 
8 
9 
0 
1 

11 

l' 
111 

Year. 

193~1 

193~1 

193~31 

1931-32 

19~1 
1930-31 
1931-32 
19~1 
19~1 
1931-32 
1930-31 

1031-32 

1031-32 

11)30-31 

1~1 

.. 
~ted 

at 
8tation. 

8imla 

Agra 

Agra 

Agra 

Simla 
Simla 
Agra 
Simla 
Agra 
Agra 
Agra 

Agra 

Agra 

Almora 

Almora 

Sample 
fNm; 

--
*Simla .. 
t8imla .. 

:SimJa .. 

18im1a .. 
Lyallpur •• 
Lyallpur •• 
LyalJpur 
Oorakhpur 
Agra •• 
Agra .. 
II Almon. 

, Almora .. 

+ Almora 

•• Almora 

%Almora 

Little Mar. 
club. qui •• 

------, 8 , 8 , S 1 R 

H+S , 8 

, 8 '-8 

2 R In R 
3 8 1 R , 8 , 8 '_8 1 R 
3 S 3 S , S 3 8 

" S 3-8 

, 8 a-8 

, S a 8 

, 8 I a 

, 8 I+R 

Relia-
nce or 
Kan· 
red. 

, 8 

0 R 

0; R 

0 R 

On;R 
On; R 
0 R 
*0 R , 8 , S 
0 R 

I R 

3 8 

0 R 

0 a 

TABLE V. 
BuCK !RUST. 

(Detailed BeGcti~. 

Kota. Ar- Min· 8pel. 
naut.- dum. mar. 

ka. 

---
3 8 3 8 '+8 3 8 

2 R , 8 '-8 '+8 

'-8 H8 '+8 ,+ S 

0 R 3 8 3 + 8 3 8 

On;R 3+8 '-8 3 8 
00; R 3+S , 8 3-8 
0 R , 8 , S , 8 
I R 3+8 I R 3 8 , 8 , 8 0 R 3 II 
3 8 , S , 8 , S 
0 R HR 3 + 8 ,+ II 

On; R , 8 a+s '-8 

3 8 3 8 , 8 , II 

I-a ~ 3+8 I+R 

0 R 1 8 '-8 e R 

• 
Kn. Ein. Vernal. Khapli. Looa1. Hope. 

banka. .lome. korn. Itemarks. 

---;---------:----
, 8 , 8 3 8 3 8 1 R , 8 .. * From orop 1930-

1931. 

0; 3 8 , 8 R 0; R 1 R , 8 .. tFrom 
oulture _ 

tabliahed in April 
; 1930 with rua' 

1 

on GlOp. 19~\l·3O. 

'+8 '+8 R 0; R 1 R '++8 .. : From culture 
... tabliahed in 
April 1930. wit.b 
rnat on orop 
1929·30. 

3 8 3 8 On; R On; R 1 R '++8 .. f FIOID miniature 
~Io' .tarted in , 8 , 8 l+nR '++8 1+ DR 3-8 .. une 1931. wit.b , 8 , 8 1 R , 8 2 R " 8 rnat on orop 1930-, 8 , 8 3+8 0 R 1 R , 8 3+8 1931. 

'-8 
, 8 1 R , 8 On; R ll+R .. *0/8 &1.-0n; R. 

'+8 3-8 '-8 0 R 3 8 " 8 .. , 8 3 8 3 8 3 8 1 R " 8 

3 8 , S 1 R 0; R 0 R 3 8 00;8 UFrom eultore 
.tarted in April 
1930 with rod 
on _po 1929-30-

" 8 , 8 2+R On;R I+B ,+8 .. ,FrolD miniature cot _seriaL 
uktoBl .. Almora. 

, '8 " 8 3 8 S 8 1 R • 8 I a )( FISk ample 
miniature pIG, 
Mu~Al""'ra. 

1++8 1 + R 0 a 0 a I-a ,-8 ., %From erop 11130-
11131. 

I a 0 R 0 a 0 a 0 a , 8 .. 



16 
17 
18 

19 
20 

In 

22 

23 
M 
25 
26 

27 

28 

29 

30 

31 

32 
33 

1930-31 Agra .. Puaa .. ,+S 2 B , 8 3 S ,+S 3 + S ,++8 ,+S ,+S , S 2 B 1 B , 8 .. @From OlOP 

1930--31 8imla Puaa .. '+8 1 B 3-8 On; B .-s , S , S , 8 '-S 3 S , S 1 B 4+S 3 8 1930·31. 

1931-32 Agra Puaa-(P. 3+S , s , s , 8 3+S 4 S 3-S 4 8 , S 4-S 3-S On;B , S 4 B 

101). 
1930-31 Agra Baugor .. ,+8 , S 0 B '+8 .-s ,++8 ,+S 3,+ 8 3+S , 8 , S 1 B .. .. 
1931-32 Agra Bangor .. , 8 0 B 3-S 0 B , S , 8 , S 3 S , S 3-8 0 B 0 B , S , S *0/7 3L=00, 'L -

no reaction. 3/11 
3L=3-8. 

3+8 1931·32 Agra Nagpur .. '-S , 8 t:l- 8 On; B , S 4 S 3 8 , S 3 S 0 B -2+B , S 3-8 -3/83L-3·8. 6L-

@a-:s 
lI: B. 6L-2B. 

1931-32 Agra JubbuIpo ... , 8 , S 0 B , S , S , S , S , S , S 1 B 2 B , 8 .. ·2/8~0 ... B. 
IlL=S·S. 

1931-32 Agra Ajmer .. , 8 '-8 00; B I+B , S 4 S 4 S 4 S 4 S 3 S 0 B 3-8 4 S .. 
1930-31 Agra Poona .. 3 + 8 4 8 3 8 , S 4 S 0; B 4+S 4 S 4 S 4-S 3 + S I B 4+S .. 
1930--31 Agra Poona .. 3 8 3 8 , 8 4 8 4+8 4 x S 4+S 4++S 4 8 4-8 '+8 2 B 4 8 .. 
1931-32 Agra Poona-- 4 8 '+8 4 + S 4+8 4+8 ,+ S '+8 '+8 4+8 -3 8 4 8 2t B 4 + S 4 S .7/9 6L-3 8. lL-

(Pusa 4) 
II B. "!o8/118L-
2B. 3L-OB. 

1931-32 Agra Poona-- 4' S , S 00; B 00; B 4 8 ,+S 4 S , S 4 S , 8 0 B On; R 4 S 4 S 

(Bansi). 
3+S 4+S • • On; R 8 .-s -To be repeated. . 

1931-32 Agra DharwBr- 4 8 4 S 3+S 4 8 4 8 4 S 4 S 4 

(Pusa4). S 
1931-32 AgrB Dharwar- 4 S 3 8 On; R 1 R -l R 4-S 4 S 4 S 4 4 S 2 R 3-8 4 8 4 8 

(Ba08i). S S On; S 3 S 
1931-32 Agra Nipbad- 4 S , S 0 B 3 S 4 8 4 S 3 + S 4 4 2 B On;B B 4-

(Bansi). S 3 S 8 S To be repeated. 
1931-32 Agra Hyderabad 4 8 3 S 0 B 1 B 4 S 4 S 4 8 3 8 4 3 8 3 8 4 3 

-(140·C. 
P.). S '-I 8 ·'/UL-O.B. 

1931-32 Agra Bellary .. 4+8 4 S 4 8 4 8 4+8 4 + 8 4+8 4 8 4 3 8 3 S R '++8 4 

1931-32 Agra Kotagiri •. 3 + S 4 8 4 S 4 S 3+8 4 8 4 8 4 8 4 8 3+8 3 8 2 B '+8 
, 8 3L-IB. IL-

liB 

Explanation o/Symbols. 
4, very heavy infection With large confluent uredinia = complete 

Reaction class R. embraces infection typee-
0, either JlO infection whatever or pronounced necrotic flecks or 

islands = viItual iInmunity; 
1. minute uredinia within solid necrotic lesios extreme resistance: 

and 
2, small pustules in green islands surrounded by necrotic halos = 

moderate resistance. 
Reaction class S em braces infection types-'-' 

3, medium sized uredinia accompanied by slight chlorosis but no 
necrosis = moderate susceptibility ; 

susceptibility. 
Reaction class I consists of a single infection type; 
X, infection. heterogeneous and ill-defined= indeterminate reaction. 
General chlorosis is indicated by a c, necrosis by an II j necrotic flecks 

a~ designated by a (j), necrotic islands by a (:). 
Plu., and minus signs indicate a slightly greater or smaller amount of 

rust than the nearest figure representing the illfectioll tYP8ll. 



lor~ 
Little ~o.from S .. mplefrom MarquJI. helM. ... olub. 

pallo. - - -
1 Simta. .. , 8 , 8 

10 Alra .. , 8 8 8 

-
13 Almora-Muk. , 8 3 S 

_Almo-
ra), 

BI Bellar,y .. ,+8 , 8 

18 Puaa (P, 101) 8 + 8 , 8 

16 Ppooa .. 8 8 8 8 

18 Pooo.(Puaa , 8 ,+8 
')' 

aa Kataglrl .. 8 + 8 , 8 

I Simta. .. , 8 1 B 

TABLEV~. 

811ou;na ,/rikillfl rfl8/lmbla1lCfl8 b,Jwun rtmdom samplu from different IIat;onI. 

RaUanoe Amaut. Kuban. 
Kot... Mindum. Spolmer. Aome. EinkCll'll. Vernal. KhaplL 

or "". Ira. 
Kamed. ---- - - - ----------.-----
, 8 8 8 • 8 '+8 8 8 , 8 , 8 8 8 8 8 1 :a 

, 8 8 8 , 8 , 8 , 8 , 8 8 8 • 8 a 8 1 B 

8 S 8 8 8 8 , 8 , 8 , 8 , 8 8 8 8 8 1 B 

, 8 , 8 ,+8 '+8 '+8 
, 8 , 8 • 8 8 8 1 B 

, 8 , 8 8+8 , 8 8-8 , 8 , 8 '-8 8-8 0101 B 

, 8 , 8 '+8 ,+8 '+8 H+8 , 8 ,-8 ,+ 8 I B 

,+8 ,+8 ,+8 ,+8 '+8 H 8 H 8 I 8 , 8 1 B 

, 8 , 8 '+8 , 8 , 8 , 8 , 8 1+8 I 8 I B 

01 B 1 B , 8 ,-8 '+8 I • , 8 01 a 01 B 1 B 

Ramarka. 

--
Roeembling Form 16 In It. paraoitio beb .... lou 

but ditletl from the me ..... of infootlon on 
... vera! varieti .... Indioated In titakmaa', 
anal~ical key. 

Beaem ling Form 16 In it. paraoiti. bobaviour 
but ditletl from the 01 ...... of Infootion on 
... veral .. arieti .... Indioated In Stakmao', 
anal~ical key. 

Raeem ling Form 16 in it. parMitl. behaviour 
but ditletl from tbe 01 ...... of Infootlon on 
... vera! .... rieti .... Indioated in Stakmao', 
anal~ical key. 

Raeem ling Form 16 in it. paraoltio beha .. iour 
but dilletl from the 01 ...... of Infootion on 
... veral varieti .... Indicated in Stakman', 
analytical key. [Evidently. mistoN. 
Bot. Table VI (Conto).) 

Beaombling Form 16 In it. paruitia bobaviour 
but dUlctl from the 01 ...... of Infootion on 
...... ra! .. arini .... Indioated in Stakman', 
anaiCioal key. 

Raeem ing Form 16 In It. parultlo behaviour 
but dillotl fmm the....... of Infootloo on 
...... ra! varleti ... lndioated In Stakman', 
analytioal by. 

Beaemhling Form 16 In it. parultio behaviour 
bul dillotl fmm the 01 ...... of Inf ... tiaD on 
..... raJ .. arletiaa .. Indicated In titakmaa'. 
analytical hy. [gyldentJy' mlnw.. Ret. 
T .. bI. VI (Con,,).) 

Raeembling I'orm 16 In It. paruitl. bohaviour 
but dillotl fmm the 01_ of lnfeotiaD oa 
.. ~ .. ..n.t;. .. lndiaated In titakman', 

anaI£/oalkey. 
RaeeID inl.!orm 10 In it. paruitia ""ha .. oar 

but di from \be _ of Inf ... tlcm oa 
eeveral nrieti .... lndioated In Stakmao', 
anaIftloal key, 

.... 
a 
00 



3 Simla ,++B 4 

so Niphad (Ban· 4 B 4 
Ii). 

16 Pun ,++B 2 

22 Jobbulpore 4 B 4 

17. Pnaa 4 B 

19 Baogor 4 + B 4 

MeeDll of in. 4 4-
feotion of 
Form 9. 

MeeDll of in. 4 4-
feotion of 
Form 15. 

Meana of in. 4- 2-
feotion of 
Form 16. 

MeeDll of in· 4 4-
fection of 
Form 17. 

Mean. of in. 
fection of 4 , 
Form 21. 

MeeDll of in. 4- 2~ 
feotion of 
Form 39. 

Meanlof in· , 1+ 
feotion of 
Form 83. 

B 0; R 4 - B 4 + B ,++B '++B 4 + B 4 + B 1 

BO R3 84 B4 B3+B4 B4 B2 

R 4 B 3 B' + 8 4 + B 3 + B ,++B 4 + B 4 

B 4 B 4 B 4 S 4 B 4 

R 3 - B On; R 4 - B 4 B 4 B 4 B 4 - B 4 

8 0 R 4 - B 4 - 8 '++B 4 + B 3 + B 3 + B 4 

R 0; R 1 R Resembling Form 21 in it.. p&rasitio behaviour 
bot dillen from the means of infection on 
aeftral varleti ... as indicated in Stakman'lIr 
analytical key. 

R 011; R 0 .. ; R Resembling Form 21 in it.. pa.rasitio behavioor 
bot dillen from the mean. of infeotion on 
.everal varleti ... as iodicated in Stakman', 
analytical key. -

8 2 R R Resembling Form 39 in it.. parasitio behaviour 
bot diffen from the means of infeotioo on 
several varieti ... as indicated in Stakman'. 
analytical key. 

B I R 2 R Reoembling Form 17 in it.. pa.rasitio behaviour 
bot diffen from the means of infeotion on 
aeveral varleti ... as indicated in Stakman'. 
analytical key. 

S 4 SIR Resembling Form 83 in it.. pa.rasitio behaviour 
but dillen from the means of infection on 
aeveral varleti ... &I indicated in Stakman'. 
analytical key. . 

B 4 B I R Reeembliog Form 9 in it.. parasitio behaviour 
bot diffen from the means of iofection 00 
aeveral vll-ieti ... &I indicated in Stakman'. 
analytical key. 

From Btakman'B analytiwZ key J(1f' comparison with the abOlJe reaction. 
0 3++ 4- 4- 4= 4= 3++ 3+ 4~ 1-

4_ 3++ 4- 4= 4~ 3++ 3++ 3++ 4- I-

0 1 3++ 3+ 3++ 3+ 3+ I_ I- I Obtained in ~ Ipore oulture from IDa 
inKomaon .• 

0 3+ '+ 4_ 4- 3++ 3++ 3 I_ 1= 

0 3++ 4- 4- 4- ,- 3++ 1- 0 1-

,- 3+ '+ S+ 4- 4= 3++ 4- I_ I_ 

3- 1- 3+ 3+ 3+ S+ S+ 3+ 8+ 1 . 



TABLE VI. 

BLACK Rl7ST., 

(Single Sporu awlI8~.) 

.J I Year. .. SamPlefHm 
~ tI 

~ j 1 

! II a 1 J oj ~ 4 " ~ 
;t ~ J :il 8- ta GO ---- - --

1930.31 Simla. ·Simla ,. , 8 , 8 3 8 3 8 H8 3 S , S 11131.3.2(16) Ap tSimla.-,SU;gle S~ • , . , 8 o 8 0 8 
• 8 

, S , 8 , S Pt pot •• 

1931032 .. Do. MukteeaI--Alm.... •. , 8 I I I 8 I 8 , 8 , 8 • 8 , 8 

1931.32 (10) Do. tA.lm~ 8. PI •. a 8 I 8 6-6 '-8 , 8 , 8 , 8 '-8 

1931.32 (171 Do. IAlmora.-S. 8. Ps .. I+S 0 8 011;8 0 8 I 8 , 8 , 8 , 8 

1931·32 .. Agra Poooa (Puaa ') .. • 8 HS HS '+S HS H8 H8 ,+ 8 

1931.32 (18) Do. Panne (Puaa 'j--& 8- • 8 , 8 • 8 to 8 • 8 , 8 , 8 • S Pi pot ... 
1931·32 (ISa) Do. Ponna (Puaa ')-oS. 8. a 8 , 8 6-6 • 8 , 8 

• 8 
6-6 

• + 8 Pi poll ... 
11131·32 (1) Do. Pooria (Puaa ')-Little • 8 H8 H8 • 8 H8 • 8 , 8 , 8 oIub. 
11131-32 (II) Do. Panna (Puaa 'l-Mu. • 8 • 8 3+8 I 8 

• 8 
, 8 , 8 • 8 qw.. ' 

1931·32 (3) Do. Poona (Puaa .!-Xote • 8 • 8 3+S • 8 H8 • 8 • 8 • 8 

Ii l i ~ ! ] ~ ~ 

, 8 I 8 I S 1 8 , S , 8 4Ie; 8 1-8 1 8 H+8 

• 
• 8 

I 8 I 8 1+ 8 , 8 

, 8 Ott; 8 3-S -13-8 ,+ 8 

• 8 0 8 0 8 Ott; • '+8 

H8 1153 8 • 8 I It ,+ 8 . 
, 8 OIl; 8 I 8 0 B • 8 

• 8 Ott; 8 I 8 0 8 • 8 

• 8 I 8 I 8 1- B • 8 

6-6 Ott; B 3+8 0.; B '-8 

H8 ~-1 B 3-S 0 B , 8 

! 
o 8 

.. 

...... 
• 8 

, 8 

I 8 

I 8 

I 8 

1+8 

, 8 

Remarb. 

-From amp 1930-31. 
t Roat on crop 11130-31. 

Teet to be repeated 
with anita.. 1929-30 
with meteriel on 
mini&ta.. plot .t 
Simla and rod on 
crop 1931·32. 

tMinietore JlIo. me .. 
ria.!. Mn~ 
A1_ -tf./9 ~I 
-R.f..L-OR. 

fl"reah ..... pIe mlniao 
tore plot. Mu... 
....·A1mo ... 

11'7/9 OL.S 8. IL-I R. 
1-' 8~1 IL-I B. IL-O 

~ _ion. ...... 
linB old '" be ... 
pealled. 

Repeated a..r-
alloft. 

.. 2/82L_lll, .L-~! 

... 
" o 



~ .... ,..u·t.I~\ ... J ~U. '" vvuA \1 uaaj -r- lU- i 3-,f ii , tl , b , ti , Il , Il , IS , IS 0.; K - 0 ~ &-. Ii lI'~ 

Co> n.utka. 
~ 1931.32 (Ii) Do. Poona (Pu .. &)-8P."1. , 8 , 8 , S , S , 8 , 8 , 8 , S , S 011; R J-...a Oc, R , It " 8 

mar. 
1931.32 (6) Do. PIlOn. (Pu ... ')-Ku. , S , 8 , S , S , 8 , 8 '+S 

, S , S 011; R I S 0 R " 8 "- S 
baou. 

1931.32 <7>. Do. Pooo. (Pu .. , ')- , S ,+S , 8 00" R " S , 8 J-...a , S· " S' 011'; R I S· 00, B , S' " 8 
Acme. 

1931·32 (II) Do. PIlOn .. (Puea,&)-Ein., 3+S , S , S 001 R '+8 , 8 , S , S &-S , 8 J-...a 011; R , .. 8 .. 
kom. 

1931·32 (P). Do. Poon." (Pu ... ,)-Ver. , S ,+S , 8 , 8 , S , S , 8 ,. 8 '"S· iGll'; R 3+8 0tIt B ,. 8 ,. S 

nal. 
1931·32 (10) Do. Poona (Pu .. ')-Khap' 3-S Oc,R Oc, R Oc, R , S , S 3 8 , 8 • S 3 S 011;8 ttO R '" S .. ttTo be repated {_ 

Ii, ~ ma.lIerW. 

. Dharwar (Pula ') , 8 , 8 3+8 3 + S , 8 , S , S , 8 HS 2 S OtacR 011; R .,. 8· 4....s 
' bapli-).. 

1931.32 'Do. .. ttTo be repated. 

1931·32 (P) Do. Dba.rwar (Pula ')-
, S , S " S , S , S , S , S , S , S tt&-S J-...a 0 R ,. 8 3-S f 2/62L.a.s. . &1..0., 

KDt... R. 

1931·32 .. Do., Bellary .. .. ,+S , S , S , 8 H8 ,+S ,+S , S , S, 3 S 38. m R "++8 .'. S 1111'/8&1..0 R. 3L_IB 
lL-IlR. 

1931.32 (t2) Do. Bellary-Mindum .. , S , S " S 
, 8 , S , S , s 8+ S , S Oftl R 8+S 011; R , S OII;R 

1931.32 ( 3). Do. Bellary-Einkorn .. S S , S Oc'R , 8 , S , 8 3 8 , 8 , 8 , S Oll/R 011/ R ,+8 , S 

1931.32 (1')' Do. BeUary-Vemal .. 4....s , S 'I S 
, S '. S , 8 , S , S , 8. Oftl R 3 8. 011;. R ,+8 OII/R 

, , 

Ezplan.ation oJ 8ymbo1.8. 

Reaotion c1&!l8 R embraces,infeotion types~' 41 very heavy inflBotion with large confluent uredinia.=oomplete sus· 
0, either no infection I whatever or p~onounoed neorotio Becks or is· oeptibility. 

lands = virtualimmunity ; Reaction .claas I oonsiste of So single infeotion. type. 
I, minute urodinia. witPin solid necrotic lesios extreme ,re£ista.nce; and X, infeotion heterogeneous and iIl·defined ,= indeterminate reaction. 
2, small plistliles in green isla.nds s\llTounded by necrotio halos = General cbllorosis is indicated by a' c, necol"llis by an·n ;neorotio Beob' 

modera.te resistance. are designated by a (;). neorotic islands by a (:). 
Reaotion class S embraces infeotion typtls- PI'UIIJ and.m.inu8.signs indicate a slightly greater or smaller amount of rust .. 

3. medium sized uredinia lLQoomparued by slight ohlorosis but no than the nearest figure representing the infeotion types. 
necrosis = moderate susceptibility; 



TABLE VI_Ill. 

TIl8t8 with iBolGtion and Bingle Bpfn8 culturu. 

Serial 
Relianoe No. from Little Amau. Vernal. lut 8ampleFrom olub. Marqui •• or Kota. tka. Mindum. 8pel ...... Kubanka Aome. Einkom. Khapli. 

page. Kanred. Remarks. 

---------------------:-------II Poona-(Pnaa 4 8 4 8 8+8 8 8 4 8 4 8 4 8 4 8 4-8 0..; 8 3+8 011;8 Resembling Form 40 in ita p ........ itio behaviour-
')-Marquill. but showing .light dilIerenoes from the m_ 

of inf...,tion "" indicated in 8takman·. analy· - tioal key. 
3 Poona-(Pn ... 4 8 4 8 3+8 4 s 4 + 8 4 8 4 8 , 8 4+8 1 8 3-8 0 8 Resembluig Form 40 in ita l, ....... itio behaviour 

4)-Kota. but showing slight di erenooo from the 
m""ns of inf...,tion as indicated in 8takman'l , Poona-(Pn.a s· 
analytical key. 

S S S S 4 8 , S 4 4 8 , 8 , S , S 0..; 8 3 S 0 8 Resembling Form 40 in its ""","itic behaviour 
4)-Arnautka. but showing slight ditlerenoes from the 

mean. of infection as indicated in 8takman'I 

II Poona-(Pn ... S 8 
analytical key. ... , , 4 S 4 S , S , S , S 4 8 4 8 0..; 8 3-8 0e;8 Resembling Form 40 in it. parasitic behaviour -.I ')-Spelmar. bot .howing sligh' di/L.,renooo from the t-:) 
mean. of infection .. indicated in Stakman·. 

8 analIJicai k .. v. Poona-(Pn.a , S , S , 8 , S , S , 8 ,+ s , s , 8 0.; 8 3 8 0 8 Resem ing Form 40 in ita """",itic behaviour 
4)-Kubacka but ahowing .Iight differenooo from the 

means of infection as indioatad in Stalnn ... •• 

\I Poona-(P ... S 
analytical key. 

4 ,+ 8 , S , S 4 S , S , S , 8 , 8 0..; 8 3+S 0.; 8 Reaembung Form 40 in ita peruitic behavtonr 
')-Vernal. but ahowing olight difff'rPnooo from "'-

.....,. ofinfection .. indicated in Stakman·. 

III analytical key. 
&llary ...... , 8 , S ~ S , 8 , 8 , 8 , 8 3 + 8 , 8 0.; 8 3+8 0.; 8 R-mbling Form 40 in ita """""tic beha ........ 
Mindom. but ahoW'inJr slijrht ditlerenoeo from tile 

IIW6M of Infeetion .. indioetad in Stakman·. 

I' 
analvtical key. 

IMlary ••.••. '-8 , 8 , 8 , 8 , 8 , S , 8 , S , S 0.; B 3 8 0..; B Reoembung Form 40 in Ita ..,-..itie behaviour 
Vernal. but .00 "'in2 '-li~ht fil" .. ,...nrf'll frnm the 

__ 0#. infeet.ioD .. indi .. tod in btak ....... •• 

I anal\-ti'" by. 
Poona-(Pn .. , 8 '+8 '+8 , 8 '+8 , 8 , 8 , S • 8 I 8 I 8 1- B ReoemW"" Form 16 in ita ......... itic behaviour 
'\-Llttle bu, aho ... ~ oIljlht~, fro. "'-
ol"b. --



11 Dharwar- , B , B , B , B , B , B , B , S , S 3-S 3-S 0 & Resembling Form ·15 in i14 parasitic behaviour 
(PI18& ')- but sbowing alight differences from the 
Kota. means of infection as indiooted in Stokman'. 

analytical key. 
13 BeUary ••..•• 3 B , B Oc;& , S 4 B 3 S 4 S 4 S 4 S 4 S 0..; & 0..; & Resembling Form 17 in i14 parasitic behaYiour 

Einkom. hot ohol\'ing slight ditIerences from the 
means of infection 88 indicated in Stakman'. 
analytical key. 

17 A1mo1'&- 3+S 0 & 0..; & 0 & 3 B 4 S 4 8 3 8 3 S 0 & 0 & 0..; & Resembling Form 16 in i14 parasitic behaYiour 
Single Spore hot showing slight differen.... from the 
P means of infection as indicated in Stokman'. 

analttical key. 
16 A1mo1'&- 3 S 3 S 4-S 4-S 4 S 4 S 4 S 4-8 4 S 0..;& 3-8 2-R Resem ling Form 40 in ito parasitic behaviour 

Single Bpore hut showing alight differences from the 
p. means of infection &8 indicated in Stakmau'. 

analytical key. 
18(tI> Poona.---{Pooa 3 S 4 S 4-S 4 S 4 B 4 S 4-S 4 ++ S 4 S 0..;& 3 B 0 & Resembling Form 40 in its parasitic behaviour 

4)-S. B. P. but showing alight differences from the 
Pottl. means of infection &8 indicated in Stakman'. 

analytical key. 
15 Bimia.--Single 4 B 4 B 0 & 0 & 4 8 4 S 4 S 4 S 4 S 0..; R 2-& 1 & Resembling Form 75 in ito parasitic behaviour 

Spore-P but showing alight differences from the 
Potb. mean8 of inf~tion &8 indicat<-d in Stakman's 

analytical k~y. 

Mean oJ inJectiun ~ given in 8tak8man'B analytical key Jar comparison with the above reaction.s. 

Me&noof in· 4 4- 4 = 3++ 4 = 4 = 3+ = 4 ++ 3++ 4 = 4 = 1 = 
fection of 
Form 16. 

Means of in- 4- 2= 0 1 3 ++ 3+ 3 ++ 3+ 4 = 1 = 1 = 1 Isolated in Single spore culture from rna 
feotion of in Kumaon. 
FQrm 16. 

Mean. of in- 4 4- 0 3+ 4 = 4= 4= 3 ++ 3 ++ 3 1 = 1 = 
feotion of 
Form 17. 

Means of in- 4+ 4+ 4 4+ 4+ 4+ 4 4 = 0; 0; 4 = 1 = Isolated in Bingle spore culture from rna 
feotion of in Kumacn and Bombay-Deccan. 
Form 40. 

torial 

Meano of in- 4 3+ 2+ 0; 3+ 3+ 3+ 4- 3+ 1 0; 1 Isolated in Bingle spore culture from mate 
fection of in the Punjab. 
Form 76. 

rial 



: TABLE VII. .. BROWN' RUB'l' • 

No. of Miohi· 
Year. . teat. .. Sample from. .Mata. Ian ,Nor"a. Carina. Brent. Webaw Similia. Loroe. Mediter- Hu_. Demo. Loeal. Hope 

. koff. amber. raneao. . erat. (al. made. 

-~'I-------I--·I----I---I·--------------- --_. 
1930.32 

1031.32 

1930.31 

1930-3l1 
1930-3l1 
1930-32 

1931·32 

1931.SlI 
1931·SlI 
1930-32 
19SI-lIli 
19ao.al 

,6 Simla 8 I 8 *lI 8 S *3 S el 8 S *3 8*1 

I Simla-Singl,. S)IWe- ~ 
p. Pot/). 

1 8uW .. 

,8 I·R 8 8 \ ~ 8 8 

8 S el 8 R el 8 *1 8 8 *1 

,1.Agra .. 
. 8 Gorakhpur 
1 A1mcn .• 

.. S 
•. 8 el 
.. '8' 

8 
8 *1 

'8 ' 

1 Mukflelaro-Abuora 8 8 
-B.S.-P 1;'0' .b. 

1 Luokno..... .. 8 8 
1 ChaullauoJ • • 8 8 

.1 l'oIa'.. .. 8*1 8 
,1 Jubbvlpon .. 8 .. 8 
1 POOIla·.. .. 8 S 

8 
8 
8 

8 

8 
8 
8.*1 
8 
8 

8 
8 *lI 
8 el 

8 

8 
8 
S 
S 
8 

S 
8 
8 

8 

8 
8 
S 
8 
8 

8 
8 
8 

8 el 
8 ell 
8 ~1 

888 

8 '8 .8 
888 
S el S el 8 
88 8 
8 8 8 

(a' )Jope ............. aaI7 III 1931 ·11. 

8 

8 

8 *1 

8 
8 

,8 ~1 

8 

8 

8 el 

8 
8 ell 
·8 

8 

8 

8 

8 
8 
8 el 

888 

88 8 
888 
8 el 8 el 8 
8 8 8 
8 8 ,B 

s 

s 
S el 

8 el 
8 
8 

B 

B 
B 
8 
8 
S 

s 

S 
B 

Remarb • 

el Ouce BeedtaDt. 
e2 Twice _;.taDt. 
e3 Thrice _dtaUt. 
* once _;.taDt. 
el Ouae _dtiut. 
el Ouce N8dtaDt. .* Twice N8dtaDt. 



Teeted 
Year. ····at" Sample Malakoff. ?diehig"" 

ltation. from. Amber. 
, , 

1. 1930-31 Agra " 8imla- .. 0; R 0; R 
2. 1930·31 Simla .. Simlat .. Oc, R 3 8 
8. 1930·31 Simla .. Simlat .. On;,R 3 8 
4. 11)81.32 ~gra .. Simla§ .. On;;R 2+ R 
Il. 1\130·31 Agra .. Rupar .. ~-~ 0 R 
I. 1&::31 Simla .. Rupar .. 1 ; R 
7, 1 30·31 Agi" .. Agra .. 3 8 3+ S 
8. 1931.32 ,Agra .. Agra .. , .S " 8 
9. 1930·31 ~ .. Gorakbpur. 3 .8 2 R 

10. 1930·31 .. Gorakhpnr On; a' 8 S n. 1931·32 Agra .. Gorakbpnr 3+ .8 4 - S 
12. 1930-31 Agra .. I ~ID:0J:& •• 0; a' 4 S 
13. 1931·32 Agra .. Alma ..... On; a' 4 S 
14. 1931·32 Agra .. ' Luclmow .. Oc, R 3 8 
115. 1931·32 Agra .. Ch""dausi On; R :I R 
18. 1930·31 Agra .. Pusa .. 4 8 4 8 
17. 1931·32 ~ .. Pu.a On; R 4-8 
18. 1931.32 .. Jubhnlpo~ OC, R' 2 R 
19. 1930·31 ~ .. Pocna .. 0 R 3-8 

BBOWlf RUST. 

(Detailed Readitm8.) 

Narka • . C"rina •. Brevit .. Webster. 

------
0; R 3-8 3 8 0; R 
On; R; ) oR • ,S. OJa; R 
1 R 2 R 4 S· On; R 
On; R 0 R 2+ R On; R 
0 R 3 8· :3 S 0 R 
3 8 2 R 4-S 4 8 
4 .i! 3 8 4 ·8 3 8' 
3 8 4 8 4 + 8 4 8 
1 R 2 R 3-S 3-S 
On; R 2 R. 3-S ~-S 
On; R 4 8 3+8 3-S 
0; It 3 S, 3 S 0; R 
On; R 2 R 3 8 ,On; R 
On; R 2 R 3 8 2 R 
On; R 2+ R 2 + R On; R 
3+ 8 3 8 3 + 8 3 8 
1 R 4 8 4 8 0 R 
1 R 3 8 " 8 1 R 
0 R 2 R ~ R 0 R 

8imilis. Laroe •. 

------
3- 8 3 8 
Oc, R; • ·8 
On; R 4+S 
0 R 1 B 
0 R .0 ·R 
3 + S 1 .. R 

" S 11+ R 
4 S 3+8 
3-S 3 ·S 
2 R Oc,R 
2 R 2 R 
3~S 3-8 
8+S 2 ·R 
1 R 3-S 
On; R On; R 
3 S 3+8 
1 + R 3 S 
1 R .3--8 
3-8 2 R 

jEXrLANATION.oF SYMBOI,B. 
C~ 0/ boat reacti.un. 

0, Hi~hly resistant •• 
'1'ypea o.f ruqt i1!/ectiun. 4, Very llusqeptible 

l~Yery 1Ilsistant •. 

2, Moderately resistant 

3. Moderately suscsptible 

No uredinia formed; small fleoks, chlorotio 
or necr,otio areas more or Jess prev:alent. 

Uredinia few, small. always in sDl8i!l neorotio 
spots. Also more or leBS necrotic S,I1lILB pro· 
duced without development of uredinia. 

Uredinia fairly abundant, of ·moderate size, c,=GeI!-8I"aJ ohlo~osi.B. 
always in necrotio or very chloropio spots. 
Necrotic spots seldom without 1iredinia.. 'n,=necrosis, 

fMedits .. 
.r&IleAD. 

-----I , 
0; R: 
On; R 
On; R 
0 R 
3 S 
1 : R 
2 R 
2 R 
2 R 
0..; R 
1+ R 
4+ S 
2-R 
1 R 
On; R 
3+ 8 
Oc, R 
On; R· 
0 R 

1luMar. Demo- Local. 1101"'" .Relll&rb. 
Qrat. 

0; R 0; R 4+8 .. ft FJom IIIIltwe .-itb 
Oc, R Oc, R 4 8 .. materiaJ on orop. 
Oc, R Oc, R 4+S .. 1929·30. 
1 R }. R, 4 S .. t From orop of 1930-
3 S 0 R .0 oR .. 31. 
1 R On;R '-S .. % From crop of 1980-
2+R 2+ R 2 R 31. 
2 R 2 R 4 8 3+ 8 I From miniatnllll 
1 R 0; R .4 S .. plot ltarted in "Me 
4 S 1 R 4-S .. 1931. Crop 11129-80. 
1 R 1 R .3 + 8 4 S 
0; R 0; R " S .. 
01>; R 3-S , 8 .. 
1+ R 1 R 3+8 0 R 
On; R 0 R 3 + S 0 R 
3 S 1 R 4 + S .. 
Oc, R :I 'R '-8 0 R 
Il1o;R I+R 4 S .. 
3-8 2 R, 3 8 .. 

UjI'tld.inia abundant, large. No necrosis or 
ohlorosis immediately slllTounding the 
uredinia. Infeoted area sometimes ocour· 
rilIg as green islands surrounded in eaoh case 
by ohlorotic ring. 

(;)=neorotic flecks, (:)=necrotio islands. 
Uredinia fairly abundant, of moderate size, 
No necrosis produced, but bometimes slight 
chlorosis immediately surrounding the 
uredinia. 

Plu8 and minu8 signs indicate a slightly greater or smaller amount of rust 
than the nearest figure representing the infection types. 



TABLE VIII-eontd. 

• Showing tile reBsmblanc:u in mndom Bamplu and Sin"le "'pore culture • 

8er1.JNo. 
8ampI8Ifmm f!omJu, Malakoft. Carina. BJevit. Webeter. LoJoL Hediterra- B_. DeIllClOl&6. Remarks. 

page. DOUI. 

a Apa .. .. .. , 8 , 8 '+8 
, & 3+& a a a a 1 B RoeembliDg Form 10 in it. parasitio bebao 

- viour but dillen alightly from the ...-
of iofeotioD DO lOme ftlieti.,. .. iDclioated 
in Johnstou-MaiDA au.Jytio.J key. 

I' Luomow .. .. .. Oc, R 1 a 3 8 1 a 3-& 1 a I + a I R Roeembling Form II in it. pMIIIIitio bebao 
viour but dilJen alightly from the ...-
of infection of lOme ftliet.i .... indicated 

Mean. of infection of Form 10 .. , , , , iD Johnston-Hain. analytio.J key. , 1-2 1-2 1-2 
Meano of infection of Form II .. 0 1+ 3-' 1-1+ a-, 1-2 0-1 0-2 , Agra .. .. .. 3 8 3 8 , & 3 8 2 + a 1 a 1 + a 

1+

8l Th_ two IImpI .. reoembJe eaoh other in 

U Oorakhpur 8 3+8 
paruitio behavionr but do not oo~d .. .. . . 3+& , S- & 1 a 1 + a I a I a to any PhyoioJogio form. , Sim1a .. .. .. On; a 0 a 1 + a On; a 1 B 0 a I a I a Tb_ two ImpI .. reoembJe ...,h other In 

III Chandau.' 1 + B I + a a 
pMIIIIitic behaviour but do not _pond .. .. .. OD 1 a OD; a OD; a On; Onl a o a to any Phyoiologio form. 

17 Pa .. .. .. .. OD; a , 8 , S 0 a a a 00; a 00, B 2 B Tb_ three .. mpIee reoembJe ...,h other in 
18 Jubbulpon .. .. . . 00, a a & , 8 1 a a-a 00; a 00; R .'+ R their paruitio behaviour but do DO' 
I Simla .. .. .. 001 a a-8 a a 01 a a 8 0; a 01 a 01 B oorreopond to any PbyoioJogIo form. 

I .......... a........ .. \'" a a-a 1 B 1 + a • a 00, a 00, B I i} Do DO' oorreepood in their ...... itio ~ 
1 Muk_A1mora. &.&.P poU 0 a 3 a I B 1 B I B 0 B 0 B 0 viour to any form in John_ on,d Mo_ 
a Hukteear-Almora. 8.S, P' pot II 00 1 a a 8 a B I-B I B 0 R 0 R 001 key. Evidentlv 0 n_ fonD wbicll hal 

_ been iooIatoPd in u. 8. .. 10 for. 
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Year. 

1930,32 

1 1931·32 

1930·31 

I 1931·32 

I 1931·32 

TABLE IX. 

BROWN RUST. 

(Si1l{!k Spores.) 

:i 
,.Q 

Tested at station, 8ampiefrom S .. 
~ ~ ~ 

~ "" .. .. .& 

~ :a ~ '5 's: .! ~ Sl ~ f ~ 0 = U:l ..:I ---------- '--
Agra aDd Simla " " 8imla (Average reactions) . ' On;& 3 S (1.1;& 3 8 4 8 0 .. ;& 3-S ,+8 

Agra .. 
Agra .. 
Agra .. 
Agra .. 

.. .. *8imIa-S. 8. P2. pot b. .. Oc,& 2+& 0..;& t3-& 2 & 1+& 1& 1 & 

.. .. Almora .. .. .. 0; & 4 S 0; & 3 S 3 8 0;& 3-8 3-S 

.. .. tMnktea&r-Almora 8. S. PI pot 0 
b. 

& 3 8 0 & 3 8 2 & 2 & 1& 2& 

.. .. Mnktessr-~ora S. 8. PI pot On;& 3 8 o & 3 8 2 & 2-& 1& 2& 
b. 

• From miDlature plot started in JUDe 1931. Crop 1930·31. 2nd trial on 23M tFebrnary 1932 4/9~2-&. 
f Material from miniature plot inoonlated with Mnktesar material in Ootober 1931. 
t Material from miniature plot inoonlated with Mnkteaar material in Ootober 1931. 

.; .. Remarlu. .. .& 
Ii .. 
,~ 

.: i oj 
." ! 1 go 
~ " ~ ttl ----

On;& 1 & 1& 48 .. 
Oc;& Oc; & 1 & 48 3+8 

4+8 0;& 0;& .. 4 8 

0& 0& 0& 48 4 8 

0& 3& On;& 4-S 4 8 



No. of 
Year.' teato Sample from 8WM. eam-. 

made •• ~ v. 

- - , 
931.a. • Simla .. 8· 8 
931.32 :. LyaIIpur .. 8 a 

a .931.31 I Oordupur .. 8 
.031.St ~ !f:,ra .. 8 a 
1931.32 3 .. 8 8 
1031.32 I MI/oktelar .. 8 B. 
1981.32 8 Oorakhpur .. R R 
1031.3~ 1 Chaodaui .. R R. 
1931.31 1 T ' .. B R 
1931.32 2 ~ ',' R B 
1931.31 I SaujJOr .. R 8 

No. of 
Year. ... to Sampleftom, MarqIliL Little 

mad~. alub. 

-
1931 ... 2 Simla .. S 8 

1931.38 I Lyallpnr .. 8 R 
1081.81 I Gurdupur .. S R 
1931·31 1 !r:- .. S 8 
1081.31 8 .. S 8 
1931·31 8 Oonkbpur .. S SU 
1931-3l1 1 Chanda ... 1 .. S 8 
l031.31 1 TaDliDg .. S 8 
UI31-3l1 • Po.. .. 8 S·· 
U181.8lI 1 Sauaor .. 8 8 

GeIate&. 
:n..JIo' 

8 
8 

R 
II. 
8 
R 
R 
8 
R 
B. 
8 

TABLE X. 
YELLOW RUST. 

(AtIMIJfIfJ Re.adioM). 
GERMAN. 

Geoa. s.... ... 
BIB ... 

ltilllley, 
DiokkopL 

8 S 8 
8 R 8 

R s R 
B S R 
8 S R 
R 8 II. 
R S R 
B S & 
8 S 8 
B S II< 
8 S B 

INDIAN AND CANADIAN. 

Poojab 
type 
No. T. 

Khapll. Potia. Baui. 

S· st S 8 

Sf Sf S 8 
S & S S 
S a 8 8 
S Sf S S 
st Sil s s 
S 8 S S 
S 8 S S 
8 S·· S 8 
S B 8 8 

SvaIop Yanet&o 
~ VUmorin kisFrohe Yaphet. Bemara. 
Kol-' 23- Kreu.uog. 

S 8 S 8 • 00 ... _istoot. 
St R. 8 8 t 00 ... -m.an~o -'iDa, 

S R R 
to be lepeatod. 

II. f 00 ... _iatan~o _'loa 
8 II. S R to be Npeateci. !Twi ...... 
Sf II. SI 8 .istaot. 
B II. 8 R 
S II. 8 8 II Twioe _istant. 
S II; S 8 
S RI R 8 
S'V II; R. R , Oooe INiatant. 
S R 8 R 

I 

Eiokom. Quetta Loe&I.. Irope. Be_Ira. 
.. host. 

St 8 8 .. • Thriae ... ted. _ NI;' tan,. 
Sf 8 8 S t Oooe Nliaton'. 
8 S S .. S 0_ NliatonL 
S S 8 .. -
8 S S s I Twioe _iltonl, 
s s s s I Oaoe NliatAD' , TwIoe_ 

.iItAD&. 
8 S S .. 
S S S .. 
8 S·· I . . •• 0_ NIiItAD&. 
8 • I .. 



TABLE XI. 
YELLOW RUST. 

(Detailed reactionB 8howing ruemblanrea). 

German. Indian and Canadian. 

~ t .. ..: 

iii t. ~ i i g l! .; .. 
~ '1:. .. .g $ Year. 1il 8amplefrom 

'" ii t=I fill! ~ ~~ i Remarte. 

if! 

J iii iii ~ !! J2,c i ~ IS 
~ = ~ i I ~~ ~ 

...: 
f!;l 

~ ! j i ~~ ~ 1 ,L ~ li i ! :9 ] ! iii ~ ~ ~ fil -
1 1981-32 'Agra • Simla ,. 2+11. o II. 0 It 8+8 0 II. 3 8 3 S 0 II. ~S-S 0 II. 4 8 1-11. 4 8 2+11. 4 8 4+8 0 II. 4+8 , 8 .. 
J 1931·82 81mla t 81m1a .. 8 8 Oc,R On,R Oe,R • 8 Oc,R 3 8 On;R 4 8 On;R .. .. . . . . .. . . .. .. 4 S .. 
8 1931-82 81mla 81m1a 8 8 Oe,R On; II. Oc,X 4 8 Oetn 8 8 On; II. 4 S On;R 

4';:8 4+'S 
.. , 8 .. 

4 1931-32 81mla § Simla .:' 8 8 OetR On;R Oe,R 4 8 0g': 3 8 On;R 4 8 On;R 4 8 On;R 4 8 , 8 S 8 4 8 4 8 
8+-8 

6 1931-82 Agra Lyallpur 1 R O •. R On;R On;R On;R 110 II. Oc,R Oc,R Oc,R Oc,R 0 II. 0 II. 2 R 4 S S 8 On;R , 8 4 8 
0 1931-82 81mla Lyallpur 2 II. 0.,11. Oe,R On;R On;R On;R 4 S Oc,lt Oc,R ae,lt OctR Oo,R , 8 4 8 , 8 4 8 4 8 4 S , S .. 
7 1931-32 Simla Gurdaspur ~: : On;R DetR 0.,11. S S On;R 4 S On;R gn;r 1; II. 8 8 0,,·11. S Oc,It 4+8 4 S go,: 4 S 4 S .. 
S 1931-32 81mla ,Agra .. On;R g.,~ On;R 3+8 Oc, R 8 8 Oc,R On;R 8 8 Oc,R 4 8 gc,~ 4 8 4 8 4 8 4 8 .. 
9 1931-82 Agra • Almora 0 II. 1 R o II. 8 8 o II. ott II. o II. 0 R 0 R 8 8 1 II. 4-8 4 S 4+8 2 R 4 8 4-8 .. 

10 1981-82 Agra U Almora r';: 0 R 0 II. 0 II. 8 8 0 II. 4 S 0 II. 2 II. 0 II. 4 8 0 II. 4 8 0 R 4 8 4+8 0 R 4 8 4 8 .. 
11 1981-82 81mla §§ Almora Oc,R Oo,R On;R 4 8 OetR 4 S Oc, R 3 S Oc,It S 8 O.,R 3 8 S B 4 S 4 8 On;R , 8 4 8 .. 
12 1931-32 81mla 1111 Mukte""i- 1 II. oc,n Oc,R On;R 4 B Oc,R On;R Ortn 3 8 Oetlt .. s 
13 1931-32 Agra Oorakhpur On;R On;R On;R On;R On;R o II. 3 D o R 0 R On;R 4 S 4 8 On'R , 4 8 4 S 4 8 4 S 4 8 8 8 
U 1931-32 Agra Oorakhpur On'R On'R On;R On;R 2 II. 0 II. 4 8 0 II. Oc,R On;R 4 8 4 8 On:R 4 8 4 S 4 8 4 8 4+8 , 8 4 8 
16 1981-82 81mla Oorakbpur l' ii O.,R On;R Oe,R 8 8 O.,R 4 D On'R gn;r Oe,R 4 8 Oe,R 8 '8 Oc,R 4+8 4 S 4 8 4 8 4 8 .. 
16 1931-21 81mla CbanOOusl I'll. On;R On;R On;R 4 8 Oc, R 3 8 On;R On;R 4 S 1 II. 8 8 8 8 4+8 4 8 4-8 4 B 4 8 .. 
17 1931-32 81m1a Tansing .. 1 R Oc,R ORjB 0.,11. 8 8 De,R 4 8 On;R On;R On;R 4 S 1 II. 4 8 Dc,lt 4 8 4 S 4 8 4 S 4 S .. 
18 1981-32 Agra Puoa . .. On;R o II. On;R DC,R 'lI'lI38 On;R 2 II. On;R 0 II. On;R On;R 4' 8 £2 R 2 R 4 8 4 8 8@S lOR 4 8 

~ 
19 1981-32 Simla Puoa .. 2 II. Oc, II. Oc;R On;R S S Oc,R 3 8 Oc,R 1 R 0;11. 0 :11. O;R 1 II. 4 8 4 S 4 8 4 B 8 8 S 8 .. 
20 1931-32 Bimla Baugor .. On;B. On;B. On;R 0.,11. 4 ~ Oc,R 4 8 On;R On;R 0;11. 4 S 4 8 4 8 Oc, II. 4 8 8+8 S B 1 II. 4 S .. 

Samples NOB. 15, 17, 19 and 20 r.semblein thelrparasitle behaviour. 8a",])I •• No •. 17, 16 and 8 resemble In their parasitic behaviour. 4-Very lusceptible. 
Nos. n and 17 are identioal.· • From crop 1930-31. . ft. ; c:: Necl'Olis. 1 From erop 1929-30. o =. Chlorooia. 

Bzp/47111°on 01 SumboW-
From crop 1930-31. 

f From crop 1931-32. (;) = Necrotio 1Iecb. 
O-Higbly resistant. No reaction to be repeated. (:) - N ecrotio island&. 
I-Very resistant. ~ F~~O::~fo~~~~-t~· repeated. .. From crop 1930-81. P/VB and M;n~ ligna indio 
2-Modcrately resistant. 11 From crop 1930-31. Referenee above. Repeated. cate a alightly greater CII' 

8-Moderately BUJoeptible. Ii From crop 1980-31. amaller amonnt of rut 
III From crop 1931-82. than tbe neareat lIgare 
'1'1 1/9 8L = O. R. 1L = 8 B. to be repeated. 1.1/9 8L - no reaction. . I!preeenting tbe i~ 

1 L- II B.. @ 1/8 1L 8. 4L - On; R. ,0/12 10L - DO reactlnn. 2L - fltl: B. tioa typea. 
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ENCLOSURE vm. 
.t"nual ou,tbrtoJa 0/ RU8t8 01J Wheat and Barley i,,/M plo.i",uJ I rulia· bll K. C. M eIat4, M .j] 

, , PIt.D. (OlJllltab.), ProJe- oj BoI4"1/, .dgra Oolkfle, .dgro. ' 

Wheat in India suffere from all the three ruste (Pvtcinia glumsrum Erika. and Hen I 

P. trilitina Erika. and P. grami"". PerR,) known on that hoat. The yellow rust ( 
·ulumarum Erika. and Henn.) and the black (P. graminiB Pen.) are also common on barl 
but the dwarf rust of barley (P. simplex) is very rare. Oate in India are free from rusu. 

On an average there are 30,500,000 acree under wheat and 7,000,000 acres un I 
barley in India each year. 

The greater part of the area under these cropa liea in the Indo.Gangetio plain, Centr I 
Provinces, Bind and Deccan. 

Both these cropa are Rl'lO cultivated in the hilly tracte of the area mentioned abov 
aa well as in the Himalayas up to an altitude of nearly 10,000 ft. above _·level. 

Both wheat and barley are sown in October·November and are barvested in ~farc 
April on the plains, whereas the harvesting in the hilla is done II couple of montha later. 

As far as' fudia is concerned the season of the year which is critical for ruete is t 
intensely hot summl.'r and not winter, as is the cNle with moat of the wheat-growing cou 
triea. 

For a period of nearlv &evcn years t.he incidenco of all tho five rusts under I'f1lOrt 
been studied by the wnter in the plains of the United Provinces ae well all in the Kumao 
hilla. 

Casual observations have also been made at suitable periods in the neigbbolUhoo 
of Simla for purpo8eB of verifica.tion of tho data obtained. 

The present position of the problem of annual outbreaks of ruate in India may b 
briefly stated as follows:-

A. Incidence of rusts on the plains. 

(1) About the harvest time (March· April) there is very little of the viable materia. 
of uredospores on the plains. All attempts W grow ruats, after the end 0 
April, have failed at Agra even in shade, and thi. is in agreeml'l1t with pre 
viona observations about United Provinces. 

(2) It is almost impoaaible for the uredosp0re8 to survive after the harvest, on th 
plains of India, where the heat of summer is 80 intense that the maximu 
temperature in shade may be well above 1l000F for several weeks d . 
May and June, over the greater part of the area under cultivation. 

The above Btatement haa been well corroborated by the results of esperimente 
?onducted with Hearaon'. 9 compartment incubator, in order to Btudy the 
influence of summer temperat.urea OD the viability of £reeb uredoaporee. 

(3) That 'explains why crops &Own on the plains are free from ruste normally 
np to the middle of January each year, i.e., two to three months from the 
time they are up. Yet the temperature on the plains ia quite favourable for 
the growth of mate from the middle of October onwafda. Wheat inooula­
ted at Agra with uredoaporea of brown rubt brought down from the hillI in 
specUpen tubes in October developed pustulea within a week. 

(4) It is light therefore to conclude that, at the time when ~ cropa are IIOWJl 
(October.November), there is no local II01U'Ce of infection on the plains 
of India. A few aeJ.f·80wn plant. that may be present in the fielda are in. 
variably free from ruste, beaide8 the alternate hosts are not found on the 

• plains. 

• Paper read before the Mycology Section of the international Botanical C'mIgre88 on . 
August 23, 1930. at (Ambridge. 
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B. Incidence of rusts in the hills. 

(5) (',onditions. in the hills are different, where on &ooount oJ a oompar .. 
tively mild summer, uredospores of rusts survive on self·sown plants and 
tillers during the critical period. Viable uredospores of rusts of wheat and 
barley have been found by the writer'several times during summer at Mukte8ar 
(7,600 ft. above sea-level), where the average temperature during May­
August, the hottest part of the year, is 20-30°F. lower than that of Agra.. . 

(6) Theinfection olthe ~ew crops at such places in the hills, where uredospores are 
. available on volunteers at the time of the sowing, does not need much of an 

explanation. 

(7) Another fact to bear in mind is, that year after year rusts appear earlier' on 
cx;ops at the foot of the Himalayaa than at pla.oes farther off. Plant to plant 
there is a. severer attack at the foot of the hills in the month of January, 
when rusts are either absent, or are just appearing on the plains • 

. (8) On account of the obvious survival of ur~ospores in the hills during the critical 
period and earlier outbreaks,of rusts every year at the foot of the hills, one 
may rightly conclude that it is a caae of dissemination of rusts by wind to 
crops on the plains of India. 

YELLOW RUST (P. glumarum Erika. and Renn.). 

It is interesting to note that although there is no alternate host known f~ this rust, 
ts recurrence is the eaaiest to explain. . 

As stated before, this rust survives the summer in the uredo-stage on self-sown plants 
n the hills at an altitude of nearly 7,000 ft. and above, and there is plenty of this rust at 
;he time of the sowing. - . 

After the infection of the new crop in the hills, the mycelium of this rust seems to grow 
by fits and .starts during November-December, on account of the severely cold winter. 
Following a comparatively long inoubation it breaks out in December-January. At the 
higher altitude this is the only rust found up to the end of March aa it stands oold better 
thaD. the other two. It is probable that outbreaks of this rust on crops at Muktesar and 
places Similarly Situated lead to rust infection on the plains due to wind,-blown uredos. 
pores. ' 

BROWN RUST OF WHEAT AND T}lE BuCK RUST OF CEREALS. 

A few species of Thalictrum, the recently discovered alternate host for P. triticina 
and Berberi8, the alternate host for P. gramini8, are found in India ill the hills. Aecidia on 
Thalictrum are rather rare and most of the aecidial material occurring on Berberi8 is 
'oaused by Aecidium montanum showing oharacteristio "witches-brooms". Barclay haa 
recorded the oocurrence of aecidia on Thalictrum and Berberi8 vulgari8 in India during July 
and August, but there is no evidence to show that they are oonnected' with brown rust of 
wheat and the black rust of ~ere&1s respectively. 

So far the writer haa not oome across aecidia. on either of these hoSts in the area that 
has been under observation in Kumaon and Simla hills. 

Inoculations made with aecidiospores from Berberi8 ari8tata and Berberi8 lycium ha.ve 
given negative results in each case. 

Viable uredospores on both these rusts, however, &refound in the hills during the criti­
oal period. 

It is interesting to note that these nists appear on the plains by the 'beginning of 
February, i.e., one-and-a-half to two months earlier than at Simla, or Muktesa.r, where 
they have not been found even by the end of ru;arch. 

It is olear therefore that aecidia found in the hills during March-August have no direct 
part to play for orops on the plains. The results of observations made so far suggest that 
the source of infection for crops on the plains in the eaae of both these rusts spreads from 
lower altitudes where, on acoount of a mild winter, uredospores oceurring at the time of 
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lOwing may oause outbreab on the ne~ orope rather early in the IIeMOI.loDd "he infeot.iOD 
may then disseminate to plains in January.February. 

At the foot of the hills near Nepal both theae rust. wera obaerved thlJ year u early u 
the end of January. and it is proposed to extend the work to that terriOOl'Y eoon· 

The ImperW Council of Agricultural Research in India have recently a.ooep~ ~ 
ICheme of investigations on cereal rusts. and work on the lila-histories of ~ro'il: ~ 
wheat and the black rust of cereals is already in progt'ft18 at two laboratories ID t e . I 

The Meteorological Department of India and the Royal Air Force 8-~ Am~~ 
kindly agreed to help in the study of rust dissemination. A few preliminary teat.rWera mad4 
early this year. with slides exposed in &eroscopes and th088 sent up on hydrogeD balloons 
and the results were promising. * Uredospores of black rust were caught at Agra on a slid. 
8ent up on a balloon and on another exposed in an aeroscope three and two weeka reBpac 
tively before that rust appeared on the crops. Olie of the slides exposed at Lyallpw 
caught spores of brown rust two weeks before it was noticed on the wheat crop. 

With the facilities that are now available. the writer hopes that further work wi! 
61J up the gaps in our knowledge of the recurrence of rusts in India before long. 

DAMAGB DONB BY RUBTS AND THlI MlIAlI8 OW OOMBATIlfO THD. 

According to an estimate made nearly 25 years ago, the annual 1088 in India duej 
rusts on wheat alone comes to Rs. 40.000,000. '.e., £3.000.000 or 10. 

The absence of suspected alternate hosts on the plaiDs, and the inability of ured 
pores to survive the summer over nearly 95 per cent. of the total area under wheat and 
barley. offer a unique opportunity for measures of control in India. 

The data obtained 80 far clearly indicate that the foci of infection in the 0 .... of all 
the rusts under report lie in the. hills. 

Destru{ltion of volunteers and tillers after harvest and before lOwing in the hill, 180mB 
to be one effective way of dealing with the situation. 

Still more effective should be the 8U8pension of cultivation of wheat and barley for 
two to throe years in the hills which occupy hardly two to three per cent. of the entire 
area under th!lBe crops in the country. This method would be impracticable without 
the co-operation of the neighbouring States that own a considerable part of the hilly 
tract. 

The only other way of checking the spread of rusts in the hills and thereby uving 
crops on the plains to a considerable extent. is to cultivate only rDlt-resistant varieties in 
the hills. 

There is a pressing need therefore for investigations on the" biologic .. form. of ruat. 
on cereals and grasses in India. Information on the different forma that may be present 
in the country and their distribution should be of immense help in the selection and breeding 
of varieties suitable for cultivation in the hilly tract and at the foot of the hills. At present 
there is no such information available in India. 

*The mechanism of the' Spore Trap' ~sed for this purpose is explained in .. Note, by 
Mr. G. Chatterjee. Meteorologist hi charge of the Upper Air Observatory at Agrr., published 
on p. 306 of this Journal. 
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. APPENDIX XV. 

SUBJlIiar No. 12 (a). 

RECOMMENDATIONS OF THE INDIAN OIL CRUSHING INDUSTRY COM. 
. / MITTEE, 2ND MEETING, DECEMBER 1931., . . 

i~ CULTJ.1: A"TioN OF MAHUA; AND. INTRODUCTION OF NEW VARIETIES' 
. , 1J~' OIL·SEEDS AND THE QUESTION OF IMPROVED STORAGE. 

Attention is invited to the attached extract from the proceedings of the second meet. 
ing of the Indian Oil Crushing Industry Committee appointed by the Imperial Council 
of Agricultural Research, held in Bombay in December 1931. 

The recommendations of the Committee are now for the consideration of the Advisory 
Board. 

The 9th Ju.ne 1932. 

CHARAN DAS, 
Secretary. 

EXTRACT )'BOM TH1II PROOEEDINGS 011' TH1II 2ND MEETING OJ' TH1II INDIAN OIL· CRUSHING 
INDUSTRY COI\ll\lITTEE, DECEMBER 1931. 

Mahua.-Mr. Duke suggested that attention might be given by various Departments­
Irrigation Departments, Public Works Department (Roads Branch), Municipal Boards, 
District Boards and Forest Departments-to the cultivation of MahuQ, in view of the 
tendenoy of the Indian soap industry to expand. He pointed out that in Northern India 
there was no other vegetable oil from whioh hard soap could be made and that with any 
increase in the trade, there was likely to be a shortage of suitable oils and that the flowers 
from the tree would augment the supply of cattle food. Mr. Burt pointed out that Mahua­
cake was a cheap manurial cake with a low nitrogen content and decomposed very slowly: 
crushers of Mahua seed should not expeot much above the fuel value of the cllke but larger 
local supplies would help the agriculturist. The Committee agreed "to make general 
recommendations on the above lines. 

In the matter of investigating and developing new valieties of oil·seeds, Mr. Duke 
suggested that more intensive research should be done in matters regarding diseases and 
pests of the oil·seed crops. Mr. Burt stated that work on these lines had been proceeding 
since 1908 and also in the matter of improving the various varieties. A great deal of the 
fundamental work had already been done at Pusa which was still actively engaged on work 
on linseed. The Madras, Punjab and United Provinces Agricultural Departments now 
have botanists giving special attention to oil·seed crops. Mr. Menon referred to his note 
(not printed) and the wOlk in progress in Madras. Mr. Duke suggested that research work, 
whioh would assist both the agriculturist and the oil·miller should be in the direction of pro­
ducing types of seed yielding more oil ; the weight of oil per acre should also be kept in 

. view; such work, if successful, would make Indian oil·seeds more attractive and valuable 
to the oil·industry of the world and would probably enable a premium to be obtained 
for Indian oil·seeds. He also mentioned an insect· pest from which the Sarwn crop of the 
United Provinces was suffering. Mr. ltoberts emphasised the importance of the yield per 

. acre and the finanoial return to the grower. He also suggested that work should be done OD 
improving the quality of Toria seed in the Punjab and on cultivating pure crops of seed, 
as at present the crop is composed of a number of varieties which even ripen at different 
periods. Mr. Duke suggested tha.t this work could with advantage be extended to the 
United Provinces. Mr. Burt referred to the Howards' work on Brassicae and to the 
diffioulties in improvement which they found but he agreed that the problem should be 
taken up though diffioult. Mr. Roberts said that even admitting the diffioulties pointed 
out by Mr. Burt, he thought that .. purity of 90 per cent. would, from an agrioultural point 
of view meet the case, and that separation .. nd testing of varieties for yield should be pro-
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ceeded with. The Committee recollUQllllded tW tbe matter .hould be brought. to 
notice of the Economio Botaniata in the vanOUI provincea concerned. Mr. Du~e a I 

recommended the cultivation of groWlduuta and ~hite J'iI aeed in the United ProVlllC81. 

.The question of improved storage of oiJ-eeede wu coneidered ~nd the Committee I'l' 
commended propaganda amonget merchantAland dealera urging on tn~theimport&uoB 
Btoling Baed under suitable conditione."I'he Committee a1ao lee.. mended that th 
attention of Agricultural DepartmentAl be drawn to these mattei'll an ..t!l the nc;ed fo. 
improved methode of removing the outer husk from cutor aeed.19 that it 'a~ ~~!:..r:.: 
over-heated before It rea.ohes the marli.et. 
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APPDDIX XVI. 

SUBJlI:Cl No. 12 (b). 

RECOMMENDATIONS OF THE INDIAN OIL CRUS RING INDUSTRY coMMIt­
TEE, 2ND MEETING, DECEMBER 1931. 

(b) IMPORT DUTY ON OIL-MILL MACHINERY AND SPARE PARTS. 
,-- Attention is invited to the attached extra.ot from the proceedings olthe second meeting 

of the Indian Oil Crushing Industry Committee appointed by the Imperial Council of 
Agrioultural Researoh, held in Bombay in December 1931. 

The reciomntendation of the Committee is for the consideration of the Advisory Board 

The 26th May 1932. 
CHARAN' DAS, 

Seoretary. 

hrPORT DUTY ON OIL MAOHINERY AND SPARE :rARTS. 

Mr. Walker did not think that the existing duty should really affeot the industry. 
It was decided to represent to Government that the Committee realised tbB.t the present 
duty on oil-mill maohinery was of a temporary nature but that it tended to hamper the 
development of the industry and therefore should be removed as soon as possible. 
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APPENDIX XVD. 
SUBJECl No. 12 (c:). 

RECOMMENDATIONS OF THE INDIA OIL·CRUSHING INDUSTRY COmuTl'EE. 
2ND MEETING, DECEMBER 1931. 

(c:) Helping village Pre88u and Large.- Beak Oil Factoriu. 

Attention is invited to the attached extract from the prooeedinga of the I8COnd _t· 
ing of the Indian Oil Crushing Industry Committee appointed of the Imperial Counoil of 

. Agricultural Researoh, held in Bombay in December 1931. 

The recommendations of the Committee are for the oonaideration of the Advisor}' 
Board. 

rile 30th May 1932. 
CHARAN DAB, 

B_dary. 

EXTBACl FROM THE PBOOEEDINGS OJ' THB BEOOND MEETING OJ' Tn INDIAN OIl. CaUlKING 
INDUSTRY COllllllITTEE JIBLD IN DECElIIBER 1931 • 

• • • • • • • • • • • 
5. Helping village prUBeB and larger Beak oi1lactoriu.-Mr. Menon oonsidered that 

work should be done with the object of &68isting the village leli. Suoh aui8t&noe Ihould 
include the devising of improved lD8thoda and plant for oruahing various oil._ds, limple 
and practical methods of re ning oil in small quantities and manufaoture of loapin vil· 
lages ; the plant and prooeBSes should be essentially 8uitable for village UI8. The Committee 
agreed that this work should be undertaken at the varioul provinoial inatitutione. Mr. 
Duke suggested that oonaiderable &88iatance oould be given to the Imall indWltrialist 
type of oil.orusher, viz., owners of "mall oil·miJ1s whioh did not OOlDe under the Factory 
Aot. He was of the opinion that, in order to do this, it is neoeBSary to establish pereonal 
oontact with the oil·millers. The Committee conaidered that this oontact lhould be 
established through the various Departmentli of Industries, and that thP Department. of 
Industries and Agrioulture should co·operate in ascertaining thE' exact numbt>r of thet!e 
small mille and village telis which exist in each province. Mr. Roberta luggeeted that the 
Board of Economic Enquiry in the Punjab should be invited to make an enquiry into the 
economies of the village teli and his business. Mr. Duke said that the recently established 
Board of Economio Enquiry in the United ProvinC81 might allO be approached. Thill 
1I'1WI approved. 
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APPENDIX~xvm. 

SUBJEcr No. 12 (d). 

~ECOMMENDATIONS OF THE INDIAN OIL CRUSHING INDUSTRY COMMITTEE, 
2ND MEETING, DECE?tffiER 1931. 

d) Organisation and Development 0/ the J,fanu/acture 0/ Roop8, Candles, lubricants and 
" edible Products, etc., suck as G,~ee and Vll{Jetable Substitutes/or whick there is a demand; 

also steps to increase the demand for edible oil. 

Attention is invi1:t.d to the atta<lhed extract from the proocedings of the second meeting 
)f the Indian Oil Crushing Industry Committee appointed by tho Imperial Council of 
~gricultural Research held in Bombay in D"cember 1931. The question of levying an 
Ixport duty on castor.8tled referred to thlrein will be further considered by the Committee 
~t its next meeting. In the meantime the recommendations of the Committee on the 

,other points are for the consideration of the Advisory Board. 
ClURAN DAS. 

The 30th May 1932. Secrel.arlJ. 

Ernu.cr FROM THE PROCEEDINGS OJ!' THE 2ND MEErING all' INDUN OIL CBUSRING INDUS1'B'I' 
COllWIT:rEE, HELD IN BOlIBAY IN 1931. 

• • • • • • • • • • • 
4. Organisation and development 0/ tke m7,nu/:J,cture oj S07,P'. czn:llej, lu~ric7,nt8 an:l dible 

products, etc., suck as ghee an:l vll{Jet'tble sub8titutes Jor w,\ic/t. . there is a dem:Jld; also 
steps to increase the demand for edible oil. 

Mr. Menon stated that there were many small soap makers all over India who are 
making very inferior and adulterated soaps which were spoiling the industry. It is neoea­
sary first of all to set up sta.ndards for both imported and India.n m!l.de soa.ps so a.s to im­
prove the quaJity manufactured; if this is done, it would stimulate the growth of the indllstry. 
India. at preaent usee only 4 oz. of soap porhead of the population: Engla.nd20 lbs., but the 
habit of using soap was growing rapidly. He said that for a la.rge SOlLP indll3try, there is 
not at preaent a suffioient supply of vegetable oils of the right quaJity for the ma.nufacture 
of toilet soaps, '.e., the supply of high molting point vegetablo fl!ots was too sma.ll but in 
view of the development of the hydrogenation of oils in India.. the supply of suitable mate­
rial can easily be augmented. The Committee were of opinion tha.t steps should be taken 
to set up legal standards for soaps and that theae standMdl should apply both to soaps 
manufactured in India. and to imported soaps. 

The Committee were further of opinion that research work should be undertaken in 
order to asoertain methods of manufacturing different kinds of lubricants from vegeta.ble 
oils and fats, and with a view to improving the trade in castor oil. Steps should be taken 
by the trade to improve the quality of the oil prodllced and to make efforts further to 
develop the export trade in castor-oil The Committee felt that an increase in castor-oil 
production in India is necessary in order to make available in the country sufficient quan­
tities of castor-cake for manurial purposes. Mr. Saklatwala. pointed out that castor-seed 
exports were equivalent to about 20 timea the castor-oil export.. There was no great 
demand for castor-cake in European countries and an export duty on castor-seed would 
stand on a different footing to one or other oil-seeds. It was decided to disouaa this 
further under subject 13 of the Agenda (vide Enclosure). 

Edible Oil-products. 

After a full discussion the Committee came to the following conclusions :-

(1) There is a serious shortage of genuine ghee and a real need for vegetable 
substitutes. I 

(2) It would be better to introdllce a sep"ll1'ate name for " vegetable gh ....... hiot. 
would Dot include the word .. ghea ", if this eould be done. 

M123ICAR J 
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(3) Meantime correct description awllabelliDg is most important. 

The Committee coD.Bider that there should be standsrda of quality for all kinda of edibll 
oils and vegetable-oil products and that they should be sold under a proper deecriptioa 
boU.I. b, WAOJa.uJera and retailera. 

ENCLOSURE. 

• • • • • • • • • • • 
6. Le!11Jing an e:eporl duty OIl oU-BUdB and oil-caw a, II meaM 0/ mctJurtJf1i", &he 011 

indUltry. (Subjed 13 oj the .Agenda.) 

)b. Saklatwala sa.iei that. he was only in favont' of cxport dutiee when a practical 
monopoly existed of. raw material from which valuable produots could be produoed. 
Ira thought that before anything is done ill this matter the trade should b, asked if they 
would be able to crush more seed. tllaa at preeent in the event of the 8Jl:port of IIeed being 
restrioted by tho levying of a duty. As previously mentioned castor-seed eeemed to be 
a special case as India had almost a monopoly of production. Mr. Roberta questioned 
the effectiveness of an Indian monopoly in castor-seed production and refcrred to the 
efforts made by other countries. Mr. Gandhi said that in view of the fact that other 
C!ountries alsQ &renow producing castor-seed in substantial qua.ntities. &ll export c1uty 
is not likely to fall on the foreigner and will therefore be shifted to the producer to some 
extent. He pointed out that oonsiderable and increasing quantities of castor-seed wero 
being produoed in Brazil. The Committee thought that the present was not a good time to 
CUlnsi.der the levying of a duty on the export of oil-seeds and oil·cakes and that the only 
teed which. mighb be. considered. for an export duty W&8 c&8tor-eeed. But before they 
could make any recommendation on this matter, it W&8 necesaary to find out. the aetual 
production of c&8tor-seed in Brazil, Tanganiyka, Australia and America and to aacertain 
where- markete for these exports existed. Mr. Roberts said he was .ur~rised to find that 
the proposal to levy an export ~s was given in the Simla Report as hie Child'. He was 
_pinst an export tas on principle. but had suggested maximum ratee that may be imposed 
II lUoD • ~ 11'&8 levied. . 

. EzplYrl duty OIl oil-caku.-The Committee agreed that luoh a duty oould do 110 ou 
t.ny good and might do great harm by reducing the production of miDI which were DOW 
uportin& lome of. their. cake • .. .. • .. • • • • • • • 
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APPEN'DJX 'XlX. 
S'lTBJ'BCT No. 13. 

APPLTCATION FROM THF. ANNAMALAI UNIVERSITY FOR A GRANT TO 'm. 
VESTIGATE THE MARKETING PROBLEM OF THE GROUNDNUT CROP 
IN THE SOUTH ARCOT DL,)TRICT. 

Attention is invited to ihe atta.ched letter (Enclosure I) from the GoVeJ'DI!ll!Dt of 
Madrna, No. 954.111,'31.3, dated the 30th April 1931 ; recommending i'lller alia an appli. 
cation from the Annama.Iai Univcrqity for a" ~ant to investigate the marketing problems 
of the grOlmdnnt crop in the South Arcot District. The 8('heme was considered by the 
Advi.qory Board at its mooting held in June 1931 [ride extract from the proceedings (En. 
closure III)), and it was droided that the papers should be pIa.."6d before the Oil·seeds 
Committoo for detailed I'xamination of the qlle!ltion. The Boheme was then coruoidETed by 
the Indian Oil-Crushing Industry Committee at its meeting held !in December 1931 (En. 
closure IV) where it was suggestoo that a detailed budget should be called for from the 
Univel'8ity on t.he lines recommended by the Committee and that the revilled scheme 
should be submitted to the Advisory Board. 

The revised scheme (EncloslD'es V to IX) which'is now submitted bv the Annamalai 
University and involves an expenditure of Rs. 970 is far the consideration ,of the Advisory 
Board. 

Tlac 25Ua JUM 1932. 

ENCLOSURE I. 
l&rn:n FItOll! S. V. RAMAMURTY, E~Q., I.C.S., l\LL.C., SECRETARY TO THlI GoVlm:RM1CN'l 

011' MADRA!!, DEV1l:LOPMKNT DEPARTMJ!NT, TO THE SECR1I:TARY, IMPERIAL CoUNCIL 011' 
AGRICULTURAL RESBARCH, ~~, No. 954-111/31-3, DATBD THE 3OTH.APRIL 1931. 

S'lTBJBCT I-Schemes far grant from the Imperial O/lUncil oj Agricultural ResearcA. 
1 am directed to rl'fer to this Government's ll'ttcl'S No. 954~nI/31-2, dated 21st April 

1931 and No. 1223-III/31, dated 26th April 1931 (Not printed), forwarding four SClhemei 
for grant from t.he Imperial ('ouncil of Agricultural Research. The Provincial Agrieul. 
tural Advisory Committee at itsmeet-ing held on the 28th April 1931 examined the schemes 
and thcir recommendations are noted below :-

Scheme 2.-Applicat.ion of the Annamalai University for a grant. 'of RB. 2,000 fot' 'the 
investigation of the problems of marketing of the groundnut crop in the South Area. 
District. 

The Committee recommends the applioation. 

ENCLOSURE n. 
LETTER Jl'ROM TBlI RBGI!ITRAJt, ANNAMALAJ UNIVERSITY, .'l'O 'rn SECltE'l'A'lty. lMPnur. 

COUNCIL OJ' AGRICULTURAL RRSEARCH, SIMLA, DATED 'l'HIII 21ST NOVlllM1lER '1930. 

I h8.ve the honour, by direction of the Syndicate, to submit the following 1p!'OpO(lal 
of the Board of Studies in Economic~, for a grant of not less than Re. 2,000 for the favour· 
able oonsideration of the Advimry Boud. 

It ill propolled to doymte onll or two memberRof the EoonomicsDepartml'nt of thi. 
University to investiga.te the problems of "the marketing of the groundnut orop of the 
South Arcot district". It is hoped that the final report of tho research work done will be 
made at the end of one year. In this oonnf'xion, it is needl_ to mention that the South 
Arcot district produces more groundnut than any other distriflt in this Presidency and sinoe 
it is a very important oommercial crop, the investigation is bound to be oi con..uderabIe 
inte.--est and importanoe. 

I have to request you to be 80 good a9 tG place the matte!' before the Advieory Boanl 
far ita favourable oonaideration and decision. ' 
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ANNA.\fAL.U UNIVERSITY. 

Erlrart from the note of the Rt-adr.r in F.{'onomica rl'guding the direetio11l In which 
expenuiture will have to be incurred in connection with the investigation (ma.rketing of 
groundnut in South Arcot). I 

(1) Travelling to typical villagee in different talukl of the South Areot diltrid to 
invl'lltignte the t'xisting conditiom of production, and the f8('tol'l which dect quantity 
and quality of production--IndebWnP.IIB of the ryot, its influence on the quality and 
quantity of crops studied. The storage facilities of the poor ryot studied. 

(2) InveRtigR.tion with the pretlent m('thods of financing the production of groundnut. 
Interviews with money. lenders and agents Ilf hanks. 

(3) Acquisition of dat.a. rel'rp8entive of mMketing fa.cilitles existing at pfellent by vilIits 
to local markl'tB. Interviews with groundnut merchants and commission agents to 
ascertain whether the rates charged by commission agentl are fair. 

(4) Grrnl1ldnut fflarkets.-Adulteration, prevl\lence of fraudulent mealUl"M or praeticee 
Itudbi. Existing facilities for warehouso studil"Ci. 

(Ii) Comparison of marketing rondition8 for internal eonllUmption in Routh Arcot 
compared with I'onditiom in Godavari, Coimbatoro and other districtl. Travelling to 
market centl"CS in those district". 

(II) Interviews with (i) R.a.ilway Administration, Cli) flxporting firma, (iii) groundnd 
merchants for comparing the freights on leas, rail and road. 

(7) Export facilities pTovidec1 1>y foreign firms, inspection of their godowna, and 
interviewing with agents, Volkart Dros., DreyfllS Co., eto. 

(8) Co.operative societies for the sale of groUDdnut. Pouil.ility invE'lltigated. 

(9) Travelling to places where groundnut oil is manuf8('tured on a large lCalo tc 
ascertain if the facilities for \let dccortication in the Madras Presidency as a ... hole art 
IBtisfaetory. 

(10) Purehasing of blllle-t.ine Rnrl rpports ipsuro by BUl'h hodif'!l all (i) the ImpM"ial 
Imtitute, London, (ii) the Indian Central Cotton Committee, (iii) the Federal Farm 
Board. 

(11) Cost of stationery Ilnd typing ebarges in connexion with submitting the report. 

(12) Subsistence and other miscclla.ncous allowance during the period when 'he 
investigators are travclling. 

ENCLOSURE m 
ErnlA.cr FROIllTJD: PROCEEDINGS OJ' THE ADVISORY D08D, HELD AT SIlIILA U' .Jt1Jf1II931. 

Application from the Annamalai University for II grant of &. 2,000 10 inl1uligatc 1M 
problems of lAs marketing of the groundnu' CTop of ~ 80utA A,coe Di!lricL 

Dr. Hyder IBid that he did not consider the scheme important enough for a grant. 
The evidence taken by Provincial Banking Enquiry Committees and their reports would 
be found to cover all the ground which it was proposed to do under tho present IChema. 
He suggested that in the matter of agricultural economic enquiries the Board .hould let 
ddinitt' problems w.hich he was sure the Indian Economic Asaociationwould be glad to take 
IlP, providEd the neCCBBBry assist.a.nce was given to it. The Chairman IBid that Dr. Hyder'. 
luggcstion wss a valuable one and that ill8tead of n'jecting the scheme out of hand it would 
be as well to place the papers before the Oil Seeds Committee at its next meeting lOme time 
in December. The Committee would then be able to indicate problema in connection with 
the marketing of oil lle£d crops which were of importance to the oountry and the asenc7 
which should be approached to tackle them. 

The Baud.. accepted the Chairman'. auggMiona. 



ENCLOSURE IV. 
EXTllAcr FROM TIIl!I PROCEEDINGS OF TB:J!l INDIAN OIL CRUSHING INDUSTRY 'COHHITTElI; 

HELD IN BOMBAY, DECEMBER 1931. . 

.A.pplication from the Annamalai University!or a grant o! Rs. 2,000 to investigate eM 
prolJleTTUJ oJ the marketing oJ the groundnut crop oJ the South Areat District. 

The Committee considered that the scheme was too wide and as it stood much too 
superficial. They recommended that the Annamalai University Economics Department 
might undertake a thorough investigation into items 3 and 5 of the scheme (Enclosure II) 
modified to read :-

(3) Acquisition of data regarding marketing facilities at present existing market charges, 
common rates, etc., by detailed investigation in local markets on the lines of the Indian 
Central Cotton Committee enquiries into cotton marketing. * . 

(5) Comparison of marketing conditions for intemal consumption in South Arcot. 
North Arcot, Coimbatore and Salem districts. 

It was suggested that a detailed budget should be oa.lled for on these lines and the 
revised scheme submitted to the Advisory Board. 

ENCLOSURE V. 
COpy OF LETTER FROM DR. B. V. N~lU.YAN~~w.nfi. M.A .• PH.D., B.Co~., B~R.-AT-LAW. 

HEAD OF THE DEPARTMENT OF ECONOMICS, ANNAMALAI UNIVERSITY, TO THE SECRE­
TARY, IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH, NEW DELID, DATED THE 2ND 
MARCH 1932. 

In r.ontinuation of my letter dated 19th January 1932 (not printed). and in the light 
" of the note (not printed) sent by the Agricultural Expert. Imperial Council of Agricultural 
I Research. I have the honour to submit my revised and detailed working scheme as well a9 

the Budget in connection with the marketing investigation of the' Groundnut Crop' of the 
four Districts of South Arcot. North Arcot, Salem and Coimbatore in the Madras Presidency. 

It may be pointed out in this connection that my fin.t application (Enclosure II) was 
for Rs. 2,000 but as the original scheme of investigation was narrowed down to specific 
points by the Indian Oil-Crushing Industry Committee (Enclosure IV), the revised bare 
minimum estimates were submitted only in the hope that this University will get an oppor­
tunity to work out the scheme even if it might entail some additional private expenses on the 
part of the investigators. But in the light of the note of the Agricultural Expert (not prin­
ted), I find that we have to undertake a thorough investigation which might take a longer 
time and would further necessarily involve the employment of a number of investigators 
to take records in a.ll the markets and special provision has therefore to be made for these 
additional items. 

I have therefore the honour to submit the fin:!.l dehiled working scheme and the Budget 
for your kind approval. 

ENCLOSURE VI. 
WORKING SCHEME. 

The objects of the Scheme are :-
(i) Acquisition of data regarding ma.rketing fMilit.ies at present. existing market 

charges, common rates. etc .• by deta.iled investigat on in loc]'l mllkets on the 
lines of the Indian Central Cotton Committee enquiries in~o cottO!l ma.rkets. 

(ii) Comparison of marketing conditions for internal consumption in South Arcot, 
North Arcot, Salem and Coimbatore Districts. The investigation will be 
conducted according to a detailed questionnaire on the lines of the Indian 
Central Cotton Committee. It will complise preliminary investigation of 
the croJ)-

• Copy of questionnaire and instructions to investigators arranged for. 



ct) before the ham!d. 
.(Ii) 'during .the halwat _d aftw. 

It will include the full history." every t!&1't-Joad1lftlught tIJ markd, n... by wholll 
bnmght oin (oultivatm,or petty trader). .to whem told, .,hea eold, peYAiliDg ft .... eot.aI 
rates, allowances, delays, diffioultiea, -dilIpuiea, eta.. eto. 

A copy of the questionnaire (EnclceUl'R VJll) will be lubmitted ahortly for approvaL 

ENCLOSURE vn. 
l!:ltimated 

expenditure. 

1. "Travening E~'B.aiJway, bus, and other conveyanoee in the four 
Districts of North Areat, South Areat, Salem and Coimbatore for- Ra. 

(i) Two investigators (including nominal allowanoee for them) 300 
~ii) Eltp8Il8e8 lor the two members of the .Economics Department 

of the University, who also will undertake to iDvestigate 300 
n. Purchase of Bulletins and repol'ta -of the hdian Central. Cotton Com. 

mittee and Federal Farm Board 20 

mOost -of Statione~ -printing of questioDnaiJe, Imd typm, chargea 
in connection with lubmittm, the Repoft ~ 

IV. Subsistence anel other miscellaDeOuaiteme of ~for the Eoo­
nomies Department stall of the University and the investigaton, .. 
. Boarding and Lodging) •• 300 

TotAl 870 

ENCLOSURE vm. 
Guu.u. lOB UOB VILLfoGL 

(To N I18cerla.mtl a4 UIe commeltcemenl o/IM 1 .. ".) 
1. Name of village. 

'2. -Total oultivated area. 

3. Area under ground-nut this y_ 

(a) irrigated from canal, 
Cb) irrigated from other soUl'Oell, 

(c) unirrigated. 

" Area under ground-nut last year­

(a) irrigated from canal, 

(b) irrigated from either sources, 

(c) unirriga.lied. 

o. How does this year'. crop compare with laat year'L 

8. Is the crop this year earlier or later thie year and by how mucL 
7. What ia (are) the DII&l'e8t ground-lUlt IIIAl'ket (~) t 

What' the distance , 

:r. ilIe zoad goocI,fair .. b8d f 
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8. Ie there any Itorage aooommodatilll&. fbi' gmund·nute in the village , 

9. What is (are) the common .ystant (systema) or weights in use in the village for can­
loads , 

ENCLOSURE IX. 
The questionnaire will be somewhat on this model. 

Inf~ QIlIcIW4 Jram each ,nd,vidual Mngl1l11 CGrl-1oAd.t (Ground-,,""') 10 _,it, 'or 
IGl&. 

Ii. Date. 

2. Wu the cart·load grown by you! 

Or, have you. bought"! 

a. From. wha' village brought' 
l)istsnce in milea. 

Road metalled or not. 

4t.. What; weight oj cart..1oadabve YOII brought ?' 

8. What is the rate whioh YOIl have accepted , 

6. What money have you reoeived , 

7. '1'0 what dQdlllltioQ8 have you agreed" 

8. Have YOII taken any advance' 

And if so, of what amount' 

And from whom (Sowoar, dalal, grouud-11IlIi. trWl\ ekl .• :tc.).' 
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APPENDIX xx. 
SUBJECT No. 14-

APPLICATION FROM PROFESSOR J. C. GHOSH, D.So., CHEMISTRY DEPART. 
ME1I.'T, DACCA UNIVERSITY, DACCA, FOR A GRANT OF RB. 11,200 SPREAD 
OVER A PERIOD OF FIVE YEA&'3 FOR THE INVESTIGATION OF THE 
ORGANIC CONSTITUENTS OF INDIAN SOILS • 

...I Attention is invited to the attached letter from the Government of Benl~al, No. 246-
'1'.A.I., dated the 8th June 1932 forwarding inter alia a revi8ed soheme of work for in\'88tl. 
gation of the organic constituents of Indian looils. The scheme which has been approved 
b.v t.he Bengal Provincial Agrioultural R.Il80arch Committoo, and which is fOJ • period of 
five years, involves a non·recurring expenditure of &s. 1,000 and a recurring expenditure 
of &S. 10,200 or a total expenditure of Rs. 11,200 spread over .. period of five yeara. 

The scheme is now for the oonsideration of the Advisory Board. 

CHARAN DAB 

'I'M 22nd JUlie 1932. 

Copy OJ!' LETTER FROM THE F:ECRETARY TO THE GOVEBNl\IENT OJ' BENGAL, AORlCULTnB 
AND INDUSTRIES DEl'ARTlIIEt."T, No. 246·T.A.I., DATED THE 8TH JUNE 1032. 

With refp.rence to your lettor No. 8i3/GI., dakd the 13th May 1932 (not printed) 
I am directodby the Govornmont of Bengal (Ministry 01 Agriculturo) to forward hcrell'ith, 
for inclUbion in the ag~nda of the meoting of the Advisory Board to be held in July ned 
the sch~mes noted below :-

• • • • • • • • • • • 
(2) Revised scheme of work for investigatiOD olthe organio conetituenti of IndiaD 

floils (encl().~uro to Appendix), 

which has been approved by the Provincial AgriculturlloJ RAleoarch Committee, Bengal, 
and to say that Local Government recommend the same lubjeot to the oondition that DO 

fin3ncial liability devolves on them. 

One hundred spare copies each of the sohemes will be lorwarded to rou direct br the 
Director o{ Agriculture, Bengal. 

ENCLOstmE L 
Prof. J. C. Ghosb. D.So. 

To 

Sir, 

DACCA U1UVEBIIJTY, 
ClmluCAL LuOUl'OBY, 

TIN 2nd Marcla 1932. 

The Secretal'7 to the Imperial CoUDeD of Agricultural Reaearch, Ne" Delhi. 
Through the Provincial Agricultural Research Committee, Government of Bengal. 

have the honour to invite reference to an extract from the prooeedingB of the meeting 
of the Advisory Board of your Council held at Pusa on the 4th December 1929, referred 
to in your lctter No~ 507.R.C.S., dated 5th March 1930, which I'WIII as '011011'1 :0-

Il The Board docs not consider the estim3.tion of the organio matter in loila to be as 
importantasan investigation of the organio constituenti' 01 the loila. The 
Board hopes that Prof. Ghosh will find it possible to modify aDd extend hia 
pro p08a1s for soil reeearch in tb,is direction." 

In responJ to this I addreBBed a Jetter outlining a Icheme of work for inveatigating 
uu. problem, on the 6th of May 1931. to Mr. B. C. Burl, the Agriollltural Exped of JOaw 
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Counoil, for his oonsideration and opinion. Unfortunately Mr. Burt was away on leave 
then, but he has now written to me to say that he agrees with the scheme personally 
(vide oopies of correspondence attached-Enclosure III). 

I, therefore, beg to enclose a revised soheme of work (Enclosure II) for the investiga­
tion of the organic constituents of India soils and reql1£st you to be so good as to place 
it before the next meeting of the Advisory Board of your Colmcil for consideration. 

ENCLOSURE II. 

I have the honour to be, 

Sir, 

Your most obedient servant, 

(Sd.) J. C. GHOSH, 
Prof. of Chem~try. 

SCHEME OF WORK FOR INVESTIGATION OF THE ORGANIC CONSTITUENTS 
OF INDIAN SOILS. 

A. Requirements:-

(a) One :Research Assistant who must be a first class MoSo., with Organic Chemistry 
as his special subjeot, on Re. 150-10-200 per month, for a period of five 
yeare. 

NOTB.-The two research assistants who have already been appointed out of the 
grant sanotioned by the Imperial Counoil of Agrioultural Research for investigating the 
problems of (1) nutrition of rios plants and (2) meohanioal analysis of lateritic soils are so 
busily engagad in the above worke that it will not be possible to start the present investi­
gation with their aid. 

('./ A oapital grant of Re. 1,000 for purchase of apps.ratus as per list attached. 

B. Soheme of work :-

A quantitative estimation will be made of the following variables in the soil samples 
by standard methods :-

(a) Moisture, (b) Combined Col, (e) Soluble nitrate and nitrite, (d) Total C. (e) 
Total N, (f) Ash or inorganic residue. 

There are several methods described in the literature for the estimation of the total 
C in the soil and of these the modern ones are those of Sohollengberger, Deg­
tjareff, Wakeman,. Page, and A. O. A. C. It will be necessary. to oompare 
the merits of these met,hods before it is possible to hit upon the method whioh 
would give a fairly aoourate estimate of the organic C, without consuming 
undue amount of time, labour and trouble. It is presumed that either 
Sohollenberger's or Degtjareff's method may be found convenient. These 
oonsist in oxidising the organio matter with a standard Flolution of OrOs 
in Conc. HIISO" with or without HliOll, and after dilution, titrating the 
unused Cros, with ferrous ammonium sulphate, using diphenl amine as 
indicator. These methods have been shown in this laboratory to give 
R8tisfaotory end point and to require only a short time for completion. 

After determining the tot&! C, it will be necessary to estimate the components of the 
organic matter,-lIoluble carbo-hydrates, fats, gums and resins, etc., collu-
1()!1ll, hemioolluiose, humio matter and crude protein. For the estimation 
of these the methods desoribed by Wakeman' (Soil Soience, 1930, 113 ; 1931, 
483), or by Page (J. Agri. Sc., xx, 473), will be followed after it has been 
found out by aotual comparison whioh method is the most convenient. 
Attempts will also be made to evolve new methods. 

The C{N ratio for each soil will be noted. It may be helpful to know the actual 
figures for soil temperatures, rainfall and a rongh estimate of the amount 
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of eun light, .t varioua time. of the year. of tha placel from .hiClh tlla loilal 
are colleoted. After some data haw been colleoted under the. heads i' may 
oocome possible to decide (1.1) whether the", iI any oonelation behtleG the 
C/N ra.tio and the soil fertility. (b) the source of the organic matUor and the 
transformations undergone by the varioUi oonstituents of the r.dt:W(~ organic 
matter. (e) the influenoe of tempera.tUn!. insolation, baotE'rial aut ion .nd 
superficial tillage in bringing about depletion of the organic math r • 

.A.Jl1II.I'UIVII 0/ work on ~ Organic C07IIIlituenU 0/ the IIOil. 

Cat. No. 

B.C.P. W. Al 

A4 

A6 
A8 
B2 
BIO 
BI4 
CI3 
C36 
048 
Eli7 

E63 

14 
K85 

KI46 
K199 

Baird and Tatlock A5167 

B. O. P. W. KI3 

Dear Prof. Ghosh. 

Deacription. Quantity. Aprr. price. 

Beakers 500 CC) •• 

.. ·3OOcc .. 
F. B. Flasks 5000c 

.. .. 750 cc 
10000c 

Conica.l Flasks 600 cc 
Distilling Flasks 500 cc 
Pore. ba.sin 3000 cc 
Crucible with lids 10 oc 
Gooch crucibles 10 cc 
Bunsen burner. . . 
Sa.nd baths 15 em .. 
Water bath with 8 opening. 
Measuring oylinders 600 co 

1000 co 
Measuring tlasks 1000 cc .. 

" " 6OOcc •• 
" " 200000 .. 

Clampa, atands and bouhea.da 
Soil sample jars . . . . 
I. R. Stoppers 40 mm .. 
Vacuum desiocators 20 cm •. 
Desiccator 20 em •. 
Gas wash bottles 100 oe .. 
Sox let app. complete .. 
Sulphuric acid E. Merck 1· 84 
Caustic soda tlakea .. 
Kjeldahl tlo.ska 500 co •. 
F. B. Flasks loo00c ., 
Conical Flasks 500 00 •• 
Beakers 600 00 

Ball Copper condenser 4 X I· 
Aspira.tor bottles 10 litrea .. 
Aspira.tor bottles 3litrea .. 

1 DOl. 
I .. 
8001y 
3 .. 
8 .. 
1 Do&. 

IonlY 
8 .. 
3 .. 
1 Doz. 
1 .. 
1 only 
II .. 
I .. 
3 only 
2 only 
I only 

8doz. 
I .. 
I only 
2 only 
8 only 
8001y 

60 lb •. 
•• 60 .. 
.. 18 only 
.. 8 only 
.. I Doz. 
.. I Doz. :: I ~:~; .. 12 only 

Total •. 
Air oven . . 1 only 

Surcharge on account of enhanced price 
and duty (approximate) .. 

Total 

ENCLOSt."RE Ill. 

D. O. No. 6fY1/Api. 

R •••• p. 
7 II 0 
600 
2 I 0 
1 8 fI 
1 14 fl 
2 1 (I 

II 8 0 
33 8 0 

2 12 0 
400 

20 0 0 
3 II 0 

14 0 0 
380 
300 
380 
780 
880 

110 0 0 
27 0 0 
II 0 0 
17 0 0 
15 0 0 
12 fI 0 
56 0 0 
58 0 0 
33 0 () 
30 0 0 
11 9 " 
18 0 0 
14 0 0 
11 0 0 
12 8 0 
12 0 0 

525 9 0 
80 0 0 

400 0 0 

985 9 0 

NftD DtlAi. ~ 13tA Man;/t 19.31. 

. Th~ Impllrial Counci! of Agricultural Research in sanotioning a pant to the ~ 
UD1V~l81ty for work ~D lOiJ •• emphasiaed the importance of an investigation of tlu. organi< 
eOJlltltuenta of the 1OiIa. I do not know whether you ha .... leen \be Am8rioaIl work OJI 'hi 



8ubjoot but you willllnd paperll of iIltetelt ill the JOurDal .. Soil smenoe ", 1928, by S. A. 
Wakaman. There arel8veraJ other papel'll by the aaQlll6uthor and doubtle811 thia referen. 
wiU enable YOII to follow ~ matter up. 

Prof. J. C. Ghosh, D.Se., 
" 

Chemiatry Department, 

Daooa Uwvel'llity, Dacca (Bengal). 

Prof. J. C. Ghoah, D.So. 

Dear Dr. Burt, 

YOurt sincerely, 

(Sd.) B. C. BURT. 

DACO. UNIVERSITY, 

C'BJ:mCAL LABOILU'OBY. 

The 6tA May 1931. 

I am glad to reoeive your D. O. No. 607 Agric .• dated the 13th March, 1931. The two 
relOarch Assistants who have been appointed with the aid of the grant sanotioned by the 
Imperial Counoil of Agrioultural Research have been busily engaged in investigating the 
problems of (1) Nutrition of rice plants and (2) mechanical analysis of laterite BOils. The 
work they are already doing is so heavy that it is not possible to start an investigation of 
the Organic Constituente of the soil in tropical countrit>8 with their aid. We have been 
however thinking over tho matter for a long time and a Boheme for illvestigating this 
problem is herewith submitted to you for oonsideration and opinion. It will be possible 
to start this investigation if the Imperial Council be pleased to sanotion the appointment 
of an additional researoh Assistant on &. 150 per month for a period of 5 yeal'll. I shall 
be glad to place this scheme offioially before the Imperial Council through the Provincial 
Counoil of Agrioultural Researoh if it has your approval. 

Y oUl'll sincerely, 

(Sd.) J. C. GHOSH, . 
Prof. of Oliemu".,. 

B. C. Burt. Esq., D.Se., 

Imperial Counoil of Agrioultural Researoh, Simla. 

A SCHEME FOR THE INVESTIGATION OF THE ORGANIC CONSTITUENTS OF 
SOILS IN TROPICAL COUNTRIES. 

1. Estimation of 0 and N in 
untreated soil dried at 100· C. 

2. Ether soluble portion. Oils, fats, waxes, resins, etc. 

3. Portion soluble in cold and Sugars. sol. proteins, organic 
hot water. acids, inorganic nit.rates and 

nitrites, eto. 

•• Aloohol utract (boiling). Waxes, resins. bitters, pig. 
mente, tannins terpenes. etc. 

6. 2~ HOI;- extfa(lt (boiling), Hemi oelluloses, pentosans, 
Hexosans, etc. 

Estimate C: N rat:o. 

Estimate total C. 

(a) Estimation of total C 
andN. 

(b) Estimation of nitrate and 
nitrite. 

(e) Estimation of ammonia 
and amidoN. 

Estimate total O . 

(a) Estimate total O. 
(b) Estimate furfura.ls by 

distilling pentosans Por­
tion with 12% HOI anel 
ppting with phWogl11oinol. 

(e) Protein ~~geD. 



8. 2·5% alkali under preeeure, 
• or by Grandeau method 

(firat dU. HOI and then dU. 
ammonia). 
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(0) Lignltt, A_ill, """ill 
ppt. aliquot portion with cono 
HOI. 
(6) ppt. another portion at 
• pH 4·8 to 6'0. 

(e) Grandeau method-Am. 
OH extract evaporate to 
dryneaa. 

(.) Weight, toW C, meth_,. 
(portion). 

(6) Weight toW C, methoql 
ash (AL. Oa~ portion. 

(e) Alto O. N. rat.io • 
(d) G' Extract, weight C, N, 

methoxy!, Co N, ratio. 

7. 72% H.SO, or 42% HOI. Loss of weight I'8preMDte Eatimate Ingar if pOllible oW 
cellulose. total carbon. 

8. Extra with hot cono. HOI. HuminN E.timateO I:NandC,N,ratlo. 

9. Alh. Ignition at a low red heat 

ut Estimation of free and 
combined 00, 

and finding 1088 of weight. 
At variOUI timel of the year 

under field oonditioDl. 
Also of Methane. 

n. Record of soil temp., amount 
of IUD light and rainfall. 

12. Estimation of various oODltituenta 1.9 
over.leaf, in riee straw immediately. 

13. Parallelism,jfany, between humUl and N. 
compounds at various times of the year. 

14. Comparison of cellulose and lignin from 
rice straw with those from other aourcel. 

16. Physical properties (porosity, density, 
power of absorbing 00. HIO, NHa eto.), 
of lignin and humin from rice straw. 

At varioUl timee of the year under 8eld COD'; 
ditioDl. 

After harvelt and after Varioul periode under 
field conditioDl and alao iD the laboratol1 
both under anaerobio and· aerobio ooDdi. 
tioDl. 

Is the low organic content of laterites due to (II) rapid photochemical decomposition. 
(b) increased fungoid and bacterial activity (e) clayer and imperviolll nature of the.oU, 
with no power of conserving it, (d) absence of green manuring and therefore gradual 
depletion, (e) oontinuous superficial cultivations 7 

A Recurring Grant for a period of five years of Ra. 1,800 per year will be necenar:y 
for the appointment of a Research Assistant who will carry on this investigation in the Che· 
mical Laboratory of the Dacca Univel'Bity. . 

My dear Mr. Burt, 

DACCA UlIIVmI81T1', 

CmouOAL LABOIUTOBI', 

Tile 19tA JllftVlll'1l, 1932. 

I enclose herewith a copy of a letter which I wrote to you on the 6th of May 1931. 
I wonder if the letter reached you at all. I am going to Delhi on the 25th of January to 
attend the meeting of the Advisory Board of the Imperial CouncU of Agricoltuml Reaearoh. 
I.hall be glad to discuss this matter with you at Delhi. 

With kind regards, 

B. C .. Burt, ~ •• D.So.. 

lam. 
YOUI'll Iinoerely, 

eSd.) J. c. GHOSH, 

Prof. o/~· 

I~perial COuncil of Agricultural ~h, Delhi. 
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No. 38Z/AGIlL 

I)lPBauL CoVMCIL o. AGBlCllLT'lJRAL RlI:SEARCII, 

New Delhi, 1M IOtA FebruiJry19J2. 

Please exouse delay in replying to your letter of January the 19th as you know I 
have been laid up with influenza and this prevented our discUSfling the matter whilst you 
were at Delhi. 

I have looked into the matter and find that, through a misunderstanding during my 
absenoe on leave, it was not realised that your letter of the 6th of May 1931 contained 
proposals for meeting the suggestion of the Research Counoil that the nature of the organic 
oonstituents of the soil should be studied. I agret with your @oheme of work personally 
and would /luggeat that you now put it forwa.rd officially through the Provincial Research 
C'.ommittee and the Government of Bengal, as your response to the suggestions made by 
the Advisory Board and conveyed in our letter No. 507 of Maroh the 5th, 1930, to the 
Government of Bengal. H you take immediate steps in this direotion, the proposal 
oould oome before the nftxt meeting of the Advisory Board. 

H I may make a further suggestion, I would have the technical details of your pro· 
gramme re .examined, before final submission, in the light of the most· recent work which 
I think is all summarised in the teohnical oommunications and abstracts of the Imperial 
Bureau of 'Soil Soience which you receive. This I BUggest 88 a precaution against the 
mentioning in the soheme of any method whioh has become out of date and which in actual 
fact would be replaced by the modem one when work actually commences. 

I am sorry that owing to my illness, I could not get this matter oleared up during the 
Advisory Board meeting. 

Prof. J. C. Ghosh, D.So., 

Chemical Department, 

Dacca Unil"ersity, Dacoa. 

Yours sincerely, 

(Sd.) B. C. BURT. 



APfDDIX XXI. 

SUBJECT No. 22. 

APPLICATION FROM DB. B. K. SINGH, PROFESSOR OF CHEMISTRY, RAVEN· 
SHAW COLLEGE, CUTTACK, FOR A GRANT OF Re. 8,260 SPREAD OVER 
THREE YEARS FOR RESEARCH WORK ON THE NATURE OF ORGANIC 
COMPOUNDS PRESENT IN THE RICE SOILS OF INDIA AND THE FACTORS 
INFLUENCING THEIR DECOMPOSmON WITH SPECIAL REFERENCE 
TO BIHAR AND ORISSA SOILS. 

Attention is invited to the attached letter from the Government of Bihar and Orissa, 
No. 229·D. R., dated the 27th June 1932 (EnclOlllll'8), forwarding an application from 
Dr. B. K. Singh for a grant for research work on the nature of organio oompounds preeent 
in the rice aoile of India and the factors influencing their decomposition with special 
reference to Bihar and Orissa soils. The scheme which is ezpiained in Dr. Singh'. note, 
dated the 27th April 1932 (Annezure). involvea a non-recurring npenditure of Re. 1,000 
and a recurring ezpenditure of Re. 7,260 or a total eIpenditure of Re. 8,260 spread over 
a period of three years. 

The scheme is now for the oonsideration of the Advisory Board. 

TAt 2M Jul" 1932. 

ENCLOSURE. 

CHARAN DAB, 
B_elMy. 

LJrrrJm FBOM B. K. GOXllALll, ESQ., I.C.S., SECRETARY TO GoVERNMENT 01' BIIu .. 4.0 

ORIsSA, EDUOATION AND DBVBLOPMBNT DEPARTMENT, TO THB SBOBBTARY TO TBB 
IMPERIAL CoU1l"CIL 011' AGRICULTURAL REslIAROH, No. 229·D. R., 04TBO RuOlD, 
THE 27TH JU1I"B 1932. 

I am directed by the Government of Bihar and Orissa in the Ministry of Eduoation 
to submit for the consideration of your Council, a copy of an application (Annezure) from 
Dr. B. K. Singh, Professor of Chemistry at the Ravenshaw College, Cuttack, for a grant 
for research work on the nature of organic compounds present in the rice soils of India 
and the factors infiuencing their decomposition with special reference to Bihar and Ori_ 
soile and to say that the scheme has the support of the majority of the members of the 
Bihar and Orissa Agricultural Research Committee. The local Government consider tha' 
the scheme might be sanctioned for a period of 3 years with a possibility of eztension 
for another two years if the results justify such eKtension. 

2. I am to request that your Council may be pleased to approve the acheme and take 
neoesa&ry ateps to allot funds. The local Government would particularly request for the 
acheme to be considered by the Advisory Board in July, if pOBBible, the delay in lub· 
mission beyond the 18th June being overlooked. 

ANNEXURE • 

.Applk.ation for II grll7!l for rtBe/JrM fDorl: em 1M 1IIJture oJ organie eompoI'",u prut1ll"' lA, 
M BOil& ofIfIllio. a1l4 the factor. inftueming the.,. t:kcompoftticm toitA ~ nJ-­
to BihM aflll Orissa Boils. 

A. A knowledge of the formation, nature and decomposition of the soU organio 
matter is the most important and most outstanding need of the soil science to-day. It il 
well known that organic matter (or Humus) ezerts an important influence on the physical 
properties of the soile such &II, tilth moisture temperature and the nature of the BOU 
BOlution. Physioo-chemically on account of its oolloidal nature and buffering propertiea 
it acts &I natun'lI automatio control on the re-aotion of the soil. No leu important from 
the point of view of BOU economy are biological propertiee of organic matter in offeriDc 
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• medium for the growth of vario1l8 mioro-orgaulsm. whioh exert. profound influenee 
on Boil fertility. 

B. Indian soils are generally deficient in this important constituent and this is one 
of the most potent C9.1l8eB of their low fertility 88 compared to soils in other countries. 

In the field there is always a sort of equilibrium established between the rate of addition 
of organic matter and the rate of its disappearance. In tropical countries the decom­
ppsitioll and disappearance of organic matter is very much quicker than in colder 
regions and a lower balance of organic matter for the improvement of soilR is available. 
But it is not known what happens to the green manure and other plant residues when 
they are left in the soil for any length of time. It is, however, clear that the oorrect 
solution of this problem must form the very basis of our agricultural practice a.nd soil 
treatmE'nt. 

A knowledge of the nature of soil organic constituents and the factors governing 
their decomposition in the soil is of prime importance for offering practical suggestion 
88 to the conservation of these materials in Indian soils. 

c. Several theories have been suggested to explain the origin of soil • humus' by 
chemical processes. either 88 a result of oxidation of benzene ring compounds, or inter­
action of carbohydrates with aminoacids or polymerization of furfurol. There is a 
complete lack of uniformity concerning the very usage of the term • humus'. Some 
investigators (largely European) use the term • humus' to designate the total organic 
matter in the soil. The term ' humus' and • Humic substances' are often used to 
d~ignate the dark coloured materials formed from plant and animal tissues, after these 
have become decomposed (the exact nature of the process of decomposition remaining 
practically unknown) and incorporated into the soil. Some investiga.tors (largely 
America.n workers) apply the term' humus' to that part of the soil organic matter which 
is soluble in alkalis. Still others limit the use of this term to that part of the alkaline 
extract which is precipitated by acids. 

By treating the soil with various reagents usually acids and alkalies, alcohols, ether, 
pyridine and other solvents chemists have succeeded in isolating various complex bodies 
from the soil organic matter. 

The various constituents of the plant and animal tissues introduced into the soil, 
including fat and waxes simple and complex carbohydrates, lignins, glucosides, pigments 
lennios, phenol derivatives, and resins are decomposed partly or completely, yielding 
a complex mass of dark coloured substances in which the identity of most of the 
original material is lost. 

Practically nothing is known regarding the nature of these complex compounds in 
Indian soils. The need for such knowledge is imperative beca1l8e the soil organic matter 
contains the essential element nitrogen. and some of the minerals (phosphorUB and 
potassium) that contribute so largely to the fertility of the soil. 

The results of the special investigation of the organic constituents of the Indian soils 
will enable us to compare these soils with those of other countries as regards their 
• humus' content. The further study of the factors influencing the chemical course and 
the rate of decomposition of organic constituents in the soil, will be the logical corollary 
of this investigation. The combined results of these two investigations should enable 
us to formulate the best methods of ~upplying the general deficiency in organic matter 
in J ndian soils. 

D. The general outline oj Ihe proposed .nVf18tigation.-For the first" two years exhaustive 
a.nalysis of the organic constituents of some of the typical Orissa soils will be under­
taken to ascertain t.he nature and occurrence of such compounds. 

Programme of research in the last three years of the scheme will largely depend 
upon the results obtsined in the early stages of the work. Briefly: A small area at the 
agricultural farm at Cuttack will be earmarked and divided into plots which will receive 
different cultural treatments and organic matter will be added to them. Soil samples 
will be taken at suitable intervals of time and analysed for asoertaining the extent of 
deoompollition and the nature of materials produced thereby. 
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The result. of this investigation will be of great practioal importanllfl on acooun~ 
of their direct application to field practices. Knowledge gained from the research wor 
proposed above would not only lead to a better understanding of the elJect of organ' 
manures on the fertility of the soil, but it will help UI in formulating practical luggee 
tions as to how to get the best out of them. 

E. Ti'inancial aspect3.-Adequate laboratory facilities are available at the RaveDI 
thaw College, Cuttack, but I have no &88istant to carry out the routine work involvin~ 
in the present investigation. I request that the Imperial Council of Agrioultural Reeearoh 
may be pleased to sanction a grant of RH. 8,260 'Plead over a period of three yeal'l .... 
followl:-

1. One Research Aasistant at RH. 150-10-200 for three yeara 
2. One field man at RH. 25 p. m. for three yeara 
3. A recurring grant of RH. 200 p. a. for contingenoy and chemica" 

for 3 years 
4. A non-recurrring grant of Rs. 1,000 for special apparatUi to be 

Qtilized at any time during the three years 

Total 

Re. 
6.'760 

900 

1,000 

8,260 I 

Considering the importance of thia research aDd the general applicability to agricul­
tural development of the country it is hoped that -tbe Imperial Counoil of Agricultural 
Research will consider the scheme favourably. The request for the grant il a mOBt 
modest one and in addition to the actual research work it aims at training up a qualified 
young man in this special branch of chemical investigation. It it therefore hoped that the 
tcheme will be sanotioned. 

BAWA KARTAR SINGH. 

TA, I'I'A April 1932. 
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APPENDIX Xm. 

SUBJECT No. 15. 

APPLICATION FROM THE DACCA UNIVERSITY FOR A GRANr OF RS. 2,000 
ON ACCOUNT OF APPARATUS, ETC., FOR THE YEAR 1932·33 IN CO~TNEC. 
TION WITH THE SCHEME FOR AGRICULTURAL RESEARCH ALREADY 
SANCTIONED BY THE COUNCIL. 

Attention is invited to the attached letter from the Government of Bengal No. 246-
T.A.I., dated the 8th June 1932. on the subject of a grant for apparatus, etc., to the 
University of Dacca for the year 1932·33. In 1929 the Advisory Board recommended 
inter alia that the Governing Body sanction a grant for the purchase of apparatus subject 
to a list of the apparatus required being furnished and approved by the Advisory Board, 
the intention being that each year's requirements lmder the head ' Apparatus' should be 
examined on their merits on receipt of detailed estimates from the University before any 
amount is sanctioned. The University at first estimated that a sum of Rs. 2,000 per 
annum would be required for apparatus. The recommendations of the Board Were 
accepted by the Governing Body. 

2. The Advisory Board in response to this Department memorandum No. 2194/ 
Agri., dated 'the 10th October 1930 (not printed) recommended a grant of Rs. 6,518 
for apparatus, etc •• in 1930-31 which was made. At its meeting held in June 1931 
the Board recommended a; grant of Rs. 2,021 for the purchase of glass apparatus and 
chemicals (Ra. 983) and of a potentiometric outfit (Re. 1,038) for the year 1931-32. As 
the University agreed to meet the cost on account of chemicals from its departments.l 
budget the amount actually required was only Ra. 1,806 which was sanctioned by the 
Governing Body. 

:. , The application of the University for a grant for 1932-33 is now for the consideration 
of the Advisory Board. 

CHARANDAS, 

Becrdary. 

PM tJrtI JVfIe 1932. 

LBrrn FROM L R. FAwcus, ESQ., I.C.S., Sli:CRBTABY TO TO GOV'ERNllmNT OF BBNGAL. 
AORICULTURlI AND llmUSTRIXS DBPAB1:JdBNT, TO TO Sli:Cl!ETABY, lMPuuAL 
CoUNCIL OF AGRICULTURAL REslilABClI, No. 246-T.A.I., DATED DABJBBLING, THE 

8TH JUNE 1932. 

With reference to your letter No. 873/GI., dated the 19th May 1932 (not pIinted), 
I am directed by the Government of Bengal (Ministry of Agriculture) to forward herewith, 
for inclusion in the agenda of the meeting of the Advisory Board to be held in July next 
the two schemes noted below :-

(1) the continuance of grant to Dacca University for the session 1932-33 for re­
searches into 

• • 

(/I) method of mechanical analysis of laterite soils, and 

(b) the nutrition of rice plants. 

• • • • • • • • • • • • • • • 
which have been approved by the Provincial Agricultural Research Committee, Bengal. 
and to say that local Government recommend the same subject to the condition that no 
financial liability devolves on them. 

• • • • • • • • 
!ll2:l1CAB. 

• • • • • • • • • 
b 



.ENCLOstJ'lItE I. 
LBTJ'1Ii1l PROM PROFESSOR J. C. GHOSH, D. Se., DACCA UmvERBITT, CBmeAL LABORA. 

TORY, TO TH.Ill DmlliCTOR OJ' ACRICULTUllll, BIIiNGA!., DATJl:D THill 8m MAltCH 1932. 

. I enclose herewith a note (Enclosure II) regarding Capital and Recuming gran~ 
to the Dacca University for the session 1932·33, from the Imperial Conrcil of Agriculture. 
Researoh for continuing searches into (a) method of mechanical analy.u, 01 lateritic so' 
Ilnd (b) the nutrition of rice plants. ! 

I shall be glad if this request for grant be submitkd to the Imperial ConneU 01 
AjlI'icultural Research through the Provincial Agricultural Research ConneU at AD early 
date. 

ENCLOSURE n. 
NOM regarding Gran' 10 Dacca University lor re«arcAu inlo:­

(a) method of mechanical analysis of lateritic soils, and 

(b) the nutrition of the rice 'plant. 

RIIiQ'OlBElIIlCNTS )'OB TH1I SBSSIOl{ 1932-33. • 

~ital Grant lor' the 11t',c1uJ.Be 01 a Sharplu Laboratory Super Oentrifu.g_ complete witlt 
electric motor by Arthur H. '1'1wma8 and 00. Cat. No. 3186, Price R,. 1.460. 

The work on the mechanical analysis of lateritic soUs in this laboratory hu ab01l'D 
that a considerable portion of the soU comes into the finest fraction (Be much Be ~6 
per cent. in a number of cBBes) and is estimated Be clay. At the lame time theee sou. 
could be cultivated in such a high state of moisture Be would ruin their texture for a 
considerable period if they contained anything like suoh large percentages of clay. 
Consequently it is of importanoe to distinguish between oolloidal clay, i.e.. hydrated 
silicate of alumina and the finest fractions obtained in the CBBe of lateritic sou.. Ail 
extensive study has therefore been undertaken on the colloidal behaviour of lateritic 
olays and the above eentrifuge is urgently required in this connection. Further, appara· 
tus has been. iJet up in the Dacoa University Laboratory for the X.Ray analy.u, of varloua 
clay fractions of Iatertiicl soUs. 

Recurrring Grant :-

Item. Catalogue No. 

I. Arthnr H. Thomas &; Co. 
6958·A. 

2. B. T.fL. C. 4062 size 3. 

3. 

4. ,.. 

Description. Price. 
& .... 

One Zeisa incandescent Micro lamp 'Witb 
11ask condenser . • • • 66 0 0 

Two platinum crucibles 15 co. capacity 
each 300 0 0 

One Thermostat 2' x I!' x 8' on iron .tand 
with thermo-regulator to be mad. to 
order.. .• .. •• 26 0 0 

Glass apparatus such as taU form beakers, 
petri dishes, kjeldsbl tiaska, conical 
11asks, bact. test! tubes, bottles for 
water culture exptI. and for .taring 
soU samples, etc •• etc. •• •• 170 0 0 

aoo 0 0 
Capital Gr&Dt •• 1.400 0 0 

Total •• 2.000 0 0 

; .......... .; .... ~ .. -
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Item No. I is required in connectioll with th.' measurement of cataphoretic velocity 
of lateritic clays, the main apparatus for which is being bought at our request by the 
Chemistry Department from its own fund at a cost of about R. 200. 

Item No.2 is required in connection with the analysis of lateritic soils, especially 
for determining the siliea sesquioxide ratio of their clays. 

Item No. 4.-These apparatus are either not available in thE' Chemistry Depart.. 
ment or are required in large quantities. Ordinary glass apparatus and all chemicals 
that may be required during the session will be supplied by the Chemistry Department 
from its own fund. 

(Sd.) J. C. GHOSH. 

TIM 71A MarcA 1932. 



APPENDIX XXIUo 

SUBJBCr No. 18. 

APPLICATION FROM THE MADRAS UNIVERSITY FOR A GRANT OF RS. 25,8 
SPREAD OVER THREE YEARS FOR A SCHEME OF RE.SEARCH IN TH 
CYTOLOGICAL STUDY OF INDIAN CROP PLANTS. 

Attention is invited to the attached letter from the Government of Madra., N 
3500·IIIj3]·7, dated the 20th June 1932 (Enclo. I) forwarding a rflvilled Icheme of 
in the cytological study of Indian crop plants prepared by the University of MldrOl. 
this connection it may be stated that the originallCheme (l!:nclo. II) ·w&lllonaidcred (Encl 
III) by the Advisory Board at its meeting held in June 193] : it W&I however decided t 
the substance of the observations made at the Board should be communicated to the U 
versity with a view to the latter submitting if it BO desired a definite ICheme in the lig 
of the views expressed. . 

2. The Universitv has now submitted a rcvised ICheme (Enclosure I) which involves 
non.recurring expenditure of Rs. 6,000 and a recUlTing expenditure of RI. 19,830 or • tot1 
expenditure of Re. 25,830 spread over a period of three yearl. 

The revised ICheme (F.nclosure I) is now for the consideration of the AdviBOJ1 Board. 

Dallil the 181 July 1932. 

ENCLOSURE I. 

LETTER FROM S. H. SLATER, ESQ., C.M.G., C.I.E., I.C.S., M.L.C., SECRETARY TO THE 
GOVERNMENT OF MADRAS, DEVELOPMENT DEPARTMENT, TO 'IRE SKCBJtTARY, IMPERIAL 
CO"C'l'ICIL OF AOIDCUL'fURAL RESEARCH, ROCK HOUSE, SIMLA, No. 3500.111/31.7, 
DATED STOliEBOUSB Hn.L, TBB NILGDUS, TO 20Tl1 JUNB 1932. 

Orop Oytology Bcheme-Oorre8pO'ltdnice rnding u'ith ])iIlXln BfllIadllr 8;' T. Vijayaragha. 
t:acharya'8letter No. 20li4·Agri., dated 2()th AUgv8t 1931 (not pt'inted). 

I am directed to forward a reviacd ICheme of resea.rt'h in the cytological study of 
Indian crop plants prepared by the University of Madr&l. AI the originallCheme (F-nelo. 
II) was considered and recommended by the Provincial Agricultural AdviBOry Committee, 
this has not again been placed before the Provincial Research Committee. 

Orop Oytolor;y 8c11eme 01 the UniverBity oJ Madra.. 
, 

The Syndicate has again considered the ICheme of research, 8ubmitted by it in 1930, 
in the light of the remarks made by the members of the Advisory Board (Enclo. nil and 
now submits the .same ICheme of work but on a reduced IOU of expenditure. 

The Syndicate does not accept the view that in a vast country like India, r~cb 
of the kind contemplated in the ICheme, involving, it is true, the study of fundamental 
problems, but based almost exclll,8ively on provincial materi&le, could or 8hould be con­
fined to a Central Institutfl. The study of problems that have an immediate or indirect 
bearing on pfOvincial crops can, it is thought, be most conveniently undertaken at pro­
vin~ial ce~tres,. ~ the neceBB&ry facilit~es exist there., '1 he Syndicate i. convinced that 
IndiaD UmverlJties should playa very lDlportant part in tbe ABricultural deYelopment o~ 



t.he country and whole-heartedly endorsee the following remarks of the Royil Commission 
oo~~_ .. 

The importance of carrying out. Agricultural Research in the closest touch with 
othEll' branches of scientifio research oan hardly be exaggerated. The advantages of mutual 
intercolUse }>etweon Rpsearch workers in different fields have been demonstrated in many 
countries, and Indian Universities and Agricultural Colleges can no longer afford to work 
in isolation. We look forward to a state of affairs in which the Universities will not only 
initiate Agricultural Research but will also undertake schemes of l'esearch, the importance 
of which ill brought to their notice by the Agricultural departments (paragraph 62, page 
60 of the report). 

The Madras University ean give practical effect to the views enunciated above, if 
it can only secure the co·operation and help of the 1. C. A. R. 

There is a botanical researoh laboratory in the University under an Honorary Director. 
The present Honorary Director is a Graduate of Cambridge Univl'rsity and is now acting 
as additional Professor of Botany in the Presidency College, Madras. There are Univer­
sity Research students working under him in the laboratory. All the research work done 
in the laboratory is done under the au&pices of the University and is financed by it. 

It is now proposed to take up an extensiVl' Cytological study of Indian Crop plants 
with special reference to genetio problems. Very little has been done in this line of research 
in India, though ita importance has often been pointed out. 

The scheme of research proposed by the University has in view :-

\1) The oomparative chromosome studies of different varieties of orop plants and 
related wild species with a view (a) to determining whether chromosome varia­
tions, numerioal or otherwise can be correlated with varietal variations, 
(b) to gathering the necl'ssary Cytological data for providing a basis for 
genetio analysis of crop plants such as is in progress in the United States of 
Amerioa, and (c) to studying linkage groups. 

2. A study of the different phases of neiosis particularly of synopsis in view of its 
importance in understanding linkage and recombination of characters. 

The above are the more important lines of present day work in Cytological resl'arch 
in orop plants. 

It is impossible to presoribe at this stage the number or the nature of the plants 
which will be investigated, except that they will be mainly or entirely plants of economic 
value, such 8S paddy, other cereals, tobacco. The particulal' plant selroted will depend 
to a large extent upon the previous work of the Research workp.r who will be appointed. 
No attempt should be made now to restrict the choice of the particular plant or plants for 
research. 

With re!!ard to the research itself, it is not difficult to give an assurance that appre­
ciable resllles will be obtained in the course of three yp,ars. But that the results will be 
illlmediutely applicable t() practioal agricultural problems cannot be guaranteed. 

The work will be carried on at the Agricultural College and Resl'&rch Instit.ute. Coim­
hatore, under the general supervision of the Honorary Dirl'ctor of the University Rl'sl'&rch 
Labol'atorv as a transitional measure pending the construction of the pl'rmanent Botanical 
Inhoratori of the l!niversity of Ma.dras which is expected to be 1J0mpil1tOO within two years. 
1.'here will be the closest co.opera.tion between t.he University Cytologist and the crop 
specialists at Coimbatore. 

The estimated coat of the scheme is detailed l,elow. As the equipment. of tIlt'! Univer­
sity Laboratory will not be available at Coimbatore, special provision will have to be made 
for apparatus, chemicals, etc. Provision will also be required on account of travelling 
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~10al:)fllLa.nc~ fot visit., of ~tiQn and IUperviBi~ byU1e.l>1rector oj .tlIe Vuiversit,.. ~~ 
IUC Lorato~. 

~ecurring. Per Per 

Orie Res .. .a.rch Worker 

One Research Allllistant 

Two Gardeners 

One peon 

Contingencies 

Travelling allowance for visits by the Director of the 
University R~arch Laboratory 

Total per annum 

For three yeaN •. 

Non-recurring-Equipment 

Total-Recurring and non-retlurring for 3 yeaI'll 

ENCLOSURE n. 

'mel1l8m. 

250 
100 

(0 

15 

.05 

umura. 
3,000 
1,200 

4SO 

180 

4,860 

1,000 

'150 

6,610 

19,830 

6,000 

25,830 

. LE'rrlm II'ROM TlIB VICB-CllANcBLLOB, UNIVERSITY 011' MADBAII, TO THB SBCIlBT.t.al 
bn>BBI4L COUNCIL 011' AGRICULTURAL RESEARCH, ~BW DELBI (TBBOUGB THB SBC 
ItBTARY TO TlIB GOVERNMBNT OF MADRAII, DEVELOPMENT DEPARTMENT), No. 25114 
DATBD MADRAS, THB 1ST DECEMBBB 1930. . . 

, On behalf of the Syndicate of the Madras University, I have the hono~r to apply t 
the Imperial Council of Agricultural Research for a grant of Ra. 50,000 for a ICheme of II< 
tanical research, of which details are given below. 

There is a Research Laboratory in Botany in the University under the direction of 8 
Honorary Director. The present Honorary Director is a graduate of Cambridge and is no' 
IWting as Additional Professor of Botany in the Presidency College, Madras. There al 
University research students working under him in the Laboratory. All the ftIIe&l'Ch wor 
done in the La.boratory is done under the auspices of the University and is financed by it. 

It is now proposed to t&ke up an extensive cytological study of Indian crop-plan' 
"With special reference to genetic problems. Very little has been done in thw line • 

research in India, though its importance has often heen pointed out. For the plll"JlOl 
of this ftIIe&l'Ch, use would be made of isolated strains obtained from Coimbatore and. 
others obtained from the fields in Madras. Good land is available in the vicinity of tl 
University Research Laboratory for breeding experiments. It is proposed \0 apPoint f. 
this investigation Mr. N. Subba Rae, M.A., of the Madras University, who has alrea.C 
published certain papers on cytological subjects· and who is particularly competent I 

*Paper& already published by Mr. N. S. Rae, all in the Journal of the 1D.iian Botanic 
Sooiety-

. (i) On the chromosome numbers of some cultivated plants of South India, and • 
Note on the use of vacuum flask in Paraffin imbedding. 

(ii) Further contributions to the Cytology of some crop-plants of South India. 

(iii) On'reduction division in the pollen-mother-Cella of Cllafldill Cri8IaItI. 
. -

"\.~; '_.6' 



ra!Ty ~n this ki~d of work. The work will be done in theUniversi1;y ReeearchLabOratory' 
and w~ be earned out under the general supervision of the Honorary Director. Advice' 
and IlUldance, whenever neceasary, can alao be obtained from the Profeasor of Botany in the 
PreRldcncy College, lIIadras. The Syndicate will be prepared to furnish the Council with 
half·yearly reports, on the research work. As at present planned, the investiga.tions will be 
~pl'!'ad over a perIod of five years. 

The expell8E\8 of the research abOve proposed ha.ve been estimated at RB 50 000 The 
details are as follow :-, . , . 

1. Research worker on RB, 300 to RB. 350 per mensem 

2. Assistants trained in breeding experiments 
3. Two gardeners ,. 
4. Apparatus and contingencies 

Total 

Amount 
required for 
five years. 

Rs. 

20,000 

8,000 

2,400 
19,600 

50,000 

Though the University is willing to undertake the work, it cannot spare the neceasary 
funds for it. I, therefore, reqllest that the Council may be pleased to make a grant of 
Rs. 50,000 to it. The amount may be spread over five years, beginning with an initial 
allotment of RB. 20,000 in the first year. 

If the Counoil requires any further information before this application can be dis­
posed of, I shall be glad to furnish it. 

ENCLOSURE III. 

ExTRAOT FROM THE PROOEllDINGS OF THE ADVISORY BOABD, JUNIII 1931. 

Application from the Madl'lJ8 University Jor a grant oj Rs. 50,000 Jor a acheme oj botani­
cal mearch.-Rao Bahadur Ananda Rao explained the scheme. Mr. Milne said the scheme 

. covered a very wide field and enquired whether it was intended that, Madras 
should be selected as the pla.oe in India where cytological work could best be done. In his 
opinion the Institute of Agricultural Rasearch at Puss. was a more suitable place for dealing 
with the bulk of such long range research. because there a research worker on oytology 
would have beside him plant. breeders with lands and fa.oilities for growing this plant and 
workers on other phases of the agrioultural research who could help him with adrice and 
fa.oilities for work in many situations that might arise. Profeasor Ganguli objectsd to the 
application in whioh there was no reference to any definite soheme of research. He also 
pointed out that the loca.l Government had pla.oed this application third in .the order of 
priority among the four schemes sent from Madras. Dr. Mehta said that the field of cytolo· 
gical investigation was so vast that one isolated worker would not be able to cope with 
the work. He was in favour of a Centra.1 Institute to do this work or in the alternative 
Pusa or an Agricultural College in the provinces. Mr. Sethi agreed with Dr. Mehta. Dr. 
Agharkar, on the other hand, was against the centra.lization of research. He favoured a 
centre being established in each province where work on the cytology of orops of impor­
tance to that province could be carried on. He would have the Provinoial University as 
the centre. While therefore he was not against the scheme he would restrict its scope. 
Professor Dastur also agreed with this view. Professor Ganguli desired that existing fBoOili. 
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ties like the Agriculiural Colleges at Coimbatore, Cawnpore, Lyallpor ud Inatituteel 
like the one at Pusa should be utilised to the full before the Council began ltarting new 
ones. It W&8 absolutely necessary that a Cytologist should work in close co-operation with. 
a practical plant breeder. That he could only do if the former'l work was located in pro-' 
ximity to a farm. He also referred to cytological invelltigationa that are being oonducted 
in various institutes in India. Dr. Keen W&8 of opinion that the Council should only lane· 
tion such schemes &8 were the natural outgrowth of work already being done at the Insti· 
tution applying for the grant. If Madras could show that, the grant would be justified. 
Mr. Milne suggested that the University should put up a more limited Icheme of reaeal'Oh. 
show its bearing on practical Agriculture and the likelihood of getting results lay within a 
years. The Board might then cOllllider the advisability of recommending a reaearoh IOho­
larship of about Ra. 150-10-170 for three years subject to the University providing the 
other facilities J<equired. 

In the result the Board decided that the 8ubsta.nce of the ablve observations should be 
communicated to the University with a view to the latter submitting if it 10 desired,. de­
fiwte IOheme in the light of the views expressed. 



APPENDIX XXIV; 

SuBJECT No. 17. 

~ECOMMENDATIONS OF THE COMMITTEE APPOINTED TO EXAMINE THE 
REPORT ON HEMP MARKETING IN INDIA PREPARED BY MR. T. S. 
SABNIS . 

. At its meeting hold in January 1932, the Advisory Board recommended inter-ali,. 
that a Committ~e of about nine members representative of all the interests concernl'd 
~hould be appointed by the Chairman of the Advisory Board with a. view to recommendirg 
~ch action thereon as the Committee might consider necessary. The Chairman of t,b" 
Board accordingly appointed the undermentioned Committee for the purpose. 

1. Sir T. Vijayaraghavacharya, K.B.E.,. Chairman. 

2. Agricultural Expert, Imperial Counoil of Agricultural Research. 

3. Dr. L. K. Hyder. 

4. Direotor of Agriculture, Bombay. 

8. Direotor of Agrioulture, U,ntral Provinces. 

6. Direotor of Agrioulture, United Provinces. 

7. Dil'ectlilt ot Agriculture, Bengal. 

8. Director of Agriculture, Madras. 

9. Director of Agriculture, Bihar and Orissa. 
Secretary.-Rai Sahib Malik. Charan Das. 

The Committee met a.t Rock House, Simla, on Friday the. 15th July 1932 and a copy 01 
Ita roport is attlwhed (Enclosure I). 

2. An addition to page 56 of the Report on Hemp Marketing in India, copies of which 
have already been ciroulated is also enclosed (Enclosure II). 

3. The subjeot is noW for the consideration of the Advisory Board. 

CHARAN· DAS, 

The 18th July 1932. Secretary. 

ENCLOSURE I. 

PROCEEDINGS OF THE COMMITTEE ~POINTED BY THE IMPERIAL CoUNClL OF AGRICULTUru.r. 
RESEARCH ~O EXAMINE THE REPORT ON HEMP M.utKETING IN INDIA. 

The Committee sat at Rock House from II .60.111. to 1 P.III. on Friday, the 15th July 
1932. 

2 .. The following were present :-

1. Diwan Bahadur Sit T. Vijayaraghavacharya, Chairman. 

2. Dr. W. McRae. 

3. Mr. R. G. Allan. 

4. Dr. L. K. Hyder. 

6. Mr. 1'. F. Main. 

6. Mr. D .. R. Sethi. 
Rai Sahib·Malik Charan Das, Senelarg. 

3. The Chairman.at the outset drew attention to the letter from the indian Tr&de 
Commissioner, London, dated the 25th May 1932 (Enclosure III) which stated that the 
Hemp Marketing Report was being considered by the Imperial Institute's Advisory Com­
mittee on Vegetable Fibres and that the oonsidered opinion of the Committee w'Juld be 
M123ICAR • ' 
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communicated to the Council in due 001ll'll6. The qu~,ion waa raised whether the ~J'IOri' 
of the Imperial Institute's Committee should be awaited bof,ore cOn8ido~ing t~ lIomp 
Marketing Report or w}16ther the Committee should proceed WIth the conRlderation of the 
latter Report. Dr. Hyder thought that the Institute'. Committee would naturally e~n. 
sider the Report from the point of vicw of the finiRhed articlt> but aa the Roport dealt WIth 
many other point.cl, such as, improvement of methods of cultivation, harvesting. retting. 
etc., he 8ug,,0'(l~ted th'l.t the Committee might proceed with the ooilliideration of the ret'om· 
mendations. The Committeo agreod. 

4. The Committee thought that the recommendations in the Hemp Marketing Report. 
a summary of which is given ~ Chatper IX (Enclosure V). fell undor two broad group" 
namely, (1) cultivation, treatment, etc., of the crop (recommendationa Nos. 1-0 and 10-
12) and (2) marketing of the crop for export, etc. (recommemlationa NOlI. 13-27). n. 
Committee decided to deal with the recommendationa 8enatim in each group. 

5. Recommendation I.-No action is nooessary aa what is stated therein ia a well knowll 
fact. . 

Recommendati0n8 2 and 3.-It W&a considered that these were part of the routine work 
of the Provincial agricultural departments and that their attention might be drawn to thee. 
points. 

Recommendati0n8 4, 6. 6, 7, 8, 9 and 12.-It was considered that bofore any action 
could be taken 0Ii. the above recommendatioDl!, inveltigationa would be neoc88&ry in the 
Pro,vinoos concerned. 

Recommendation IO.-The Director of Agriculture, United Provinoos. undertook to 
inspect and report on the work 80 far done at the Hareourt Butler Techonological Inatitute 
by Mr. Mullani and to give his opinion about its continuance and development. 

Recommendation 11.-Mr. Allan stated that a good deal of work in conM<'tion with 
breaking and scutching by hand machines had been going on for some cOUlliderable time 
under Mr. Churohill, Deputy Director 01 Agriculture, Northern Circle, Central Provinces. 
The Committee therefore considered that the Director of Agriculture, Central Provinoos. 
should be asked for a report on the subject pending the possibility of arranging for & more 
intensive investigation of these problems at the Centre. 

In oonnexion with the investigations of the matters oovered by reoommendationa 4 to 
9 and 12 the question of having the work oarried out at some central station W&II raia6d by 
Mr. Main and disoussed and the possibilities of the Harcourt Butler Teohnological Insti. 
tute at Cawnpore were considered. The advantage olaimed for a central .tation 11'&11 that 
&couratoly controlled experiments oould be conducted under the .upervision of & .killed 
technologist who could also be employed to carry out tests on strength and quality of fibre. 
The results obtained at the Centra.l Station would then be applied in the Provil1OOl with 
suitable modifioations for local conditions. Dr. Hyder considered that in present finanoial 
circumstances an ambitious scheme of researoh at a Central Station W&a out of the question 
and that tho investigations should be limited to the removal of the specifio defeots pointed 
out by Mr. Sabnis in the matter of growing, harvesting and retting of the crop. He IUggest­
ed that the Directors of Agriculture should conduot experiments in their areas [&II had been 
done in the Central Provinces, _ (Enolosure IV)] with the object of obtaining I'Csults 
q~okly which wo"!d help the growers to produce fibre, cleaner and more suitable for the 
ultimate m.e to which fibre would be put. At this stage, the Chairman luggeated that the 
Pro,vinoes ooncerned might be ~ffered a small grant of, say, Rs. 600 each for a maximum 
penod of three years for carrymg out the necessary invClltigatioll8 in regard to the recom­
men~tions in .Grou~,I. This was agreed to by the Committee. If any test. were neceft­

sary m the Uwted Kingdom the cost of these should be met by the CounciL 

Recommendation 13.-It was decided that no action need be taken on thia recommen­
d,ation. &8 the question was .a general one and was being considered separately in oo~o­
tion WIth the .reoomme~datlOns ~f the Royal Commission on Agrioulture and of the Iwliaa 
Ctlntral Banking Enquuy Comnuttee on the subject of marketing of orops. 

Recomme1ifation 14.-No action is practicable on the part of the Council 

Recommendation J,j.-Thia 11''' oonsidered unneOO88&ry. 



Reeomment1ati01lI1 16-21.-The Committee consider that these recommendations, 
should be examined in oonsultation with bUsinE.'ssmen bodies, Chambers of Commerce eto. 
whose views should be invited as to whether they could without legislation or"anise ' tbek 
Bection of the trade relating to hemp with a view to carry out the impro\'ement~ suggested. 

RflIJ07IImmdativn 2.'i.-The Indian Trade Commissioner has already taken up this 
question a.nd information received should be circulated to Directors of Agricultilre and the 
Trade. 

Recommmdaticm 26.-The Committee were of the view tbat the crop wa.':I too small to 
-permit of a central orgn.niRation being: created to deal With it alone but if and when a 
Cent,ral Jute Committee·is formed it might be cOlll'idered whether that Committee should 
also deal with this subject. 

Rprommmdativn 2i'.-The Committee recommended that the attention of the Pro­
Vincial Depart,ments of Industries should be drawn to this recommendation witb a promise 
that. if nece!lsary, the Imperial Council of Agricultural Rl'Se.arch would be prepared to 
oonsider applications for IlI'ants for research in this connexion. 

The mooting then terminated. 

Bimla, the 1·'Jth July 1932, 

ENCLOSURE II. 

CHARAN DAS, 

8eaetary. 

ADDlTJON TO J'AGE 56 OF TH1! REPORT ON HEMP MARKETING IN ISDIA BY MR •. T. S. S',\.BNIS. 

, 

Years. Bengal. Bombal' __ Madras. Total. 

1930·31 .. .. Cwts, 225,325 62,544 5,282 293,151 
Rs. 29,05,315 9,55~697 69,332 '39,30,344 

1931.32 " ... Cwts. 158,111 62,495 3,313- 223,994 
H Sind 75). 

32,594 ' Re. 19,21,696 7,34,082 26,89,572, 
H Sind 1,200). 

ENCLOSURE m. 
COl'Y OF LE'l"rER'FROlll H. S. MALIK, ESQ •• 1'_0 DIwAN BAHADl:rR 8m T. VlJAYARAGIUVA.,.. 

OlURYA .. No. 78548, DATEI> THR 25TH MAy 1932 •. 

Yon will probably likE:' to know wha.t has been donE' at this end with Sabnis's Report 
on Hemp Marketing in India, twenty·one copies of which were scnt to us with letter No. 
727·Agri., dated 12th March 1932, from the Secretary, Imperial Council of Agricultural 
Research. 

We sent copies to the Jmpf'rIal Econouuo Committee, the Admiralty, t.he Imperial 
Institute, the Empire Marketing Board, the London Chamber of CommE'ree, the Indian 
Chamber of Commerce, and also to some of the leading firms in the city. With thenumher 
at Ollr disposal it WI\S not pos.~ible to supply eaoh member of the Imperial Institute's Ad­
visory Committee on Vegetahle Fibres with a copy, although the Secretary of the Com­
mittee WII.S anxious that this should be done in view of the great interest taken in Indian 
Sann Hemp by tbe ~{embers of the Committee. However, I wrote to Hydari for-twenty­
four copies of thp Report for tIus purpose and we are very glad to know that these have now 
boon sent to the ImpeI'ial Institute. 
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At the last meeting of the Committee the summary of recommendations contained 
in Chapter IX of the Report was ~id before it for e.onside~~i~n: The Chairman, Mr. 
Wiaglesworth, went throu<1h tho vanous recommendatIonB, crlhruung lome of them, hut 
as the members had not ~n able to read the Report, there was very little dL'OCu~8ion. It 
has been decided now that the Report together with the Chairman'. crit.icismll made at the 
last meetinll should be brought up for further diBcuRsion ~t the ne,:t .mE!etin~ of the ~m. 
mittee. I shall let you know in dne course what the cODllldered oplDlon of the Committee 
on Mr. Sabnis's report is, B8 no doubt you would like to have this in considering the act.ioD 
to be taken on the Report. 

ENCLOSURE IV. 

A RESUME 01' THE EXPERlJIfENTS CARRIED OUT IN THII CENTR&L PRoVINCES WlTB A VIEW ro 
DIl'ROVING THlI: QUALITY 01' S.unoI HElD' n-aUo 

1.-1 nlrodudiorl. 

In the past only medium qualities of BlLnnhemp were exported from India and f'v .. n 
with those there have been constant complaints regarding the amount of dirt in the aampll"S. 
On going through the literature on thi" subject it WIUI found that the following four factors 
affect profoundly the qua.lity and cleanliness of the fibre :-

(I) seed :ate, (2) stage at which the crop ill cut for rettinll, and (3) temperature and 
quality of the water and (4) the length of time of retting. 

. The usual practice with the cultivators is to IItart the retting of aannhemp in the ~lack 
IIeaSOn i.e., BOrne time from Febnlary onwa.rds. At the beginning of the hot weather, the 
",ter supply ioi deficient and any stagnant pools are employed tor purpo_ of retting, 
with the result that the fibre thus produced gets very dirty, JIOIISibly more so in areu where 
the retting water flow. over black soil and thus accumulates a lot of clay material in 
contradist,inction to one which flows over crystalline rocks and I8.ndy soils. In this con· 
nection it has been suggested that the BlLnnht'1llp stalks may be stored till the raiM and 
retted when a plentiful supply ot clear running water is available. 

n.-8c1&e1m oJ upe';ment8. 

In view of the above remarks a scheme of experiments was drawn by the DirectOl' 
of Agriculture, (",antral Provinces and the Agricultural Chl'Ulist, Central Proviucc-a "'88 

asked to conduct the experiments on the Nagpur fann in conjunction with the Principal, 
A:zricultura.! College, Nagpur, and the Deputy Director of Agriculture, Northero ein-Ie, 
Jubhulpore WlUI asked to conduct them on some of the fa.mm in hill own circle. The 
Boheme of experiments was as follows:-

(I) Duplicate plots 1/IOth acre each were sown with I8.nnhemp seed the seed rate 
being 40, 60, 90 and 120 Ibs. per acre. There were two sets of dupliCAte' 
plots, one having been sown earlv and the other a little later in the Rason. 
The plants were cut when the se~8 were sufficiently ripe to be fit for auLae 
quent sowing. Germination tests of the I!eed from each plot were carried 
out. 

(2) A representative sample of stalks from each of the 16 plot. mentioned under 
(I) abo~e was ~~ted in the months of Dpcember, February, and April reo 
pres.entmg conditlODB of low, mf'dium and high temperat.nrea, and one more 
rettu;tg of the stored .traw was carried ont in the month of July, when clean 
runmng water was available in the flullah. . 

. The stra~ was retted ~ small tanks and aOO in running water in t1e .ullaA whellever 
th.ls was pOl.'Slble, for a penod of 3, 4, 5, fI and 10 daye as suggested by the Adrisory ("MD­
mlt:tee OD vegetable fibrea 01 the Imperial Institute, London. Fibre from the retted BtraW' 

was removed b, hand in the usual way and all the samples were fo~ded to the Imperial 
Iustitute for exaDJination and vall18tion. 
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The range of minimum and maximum temperatures prevailing during the vari0118 
retting periods WIUI lUI follows :-

Range of maximum Range of minimum Averoge range of 
temperatue of water 

during the period. 
temperature of w~ter water temperature 

Month. 

Decem b~r 1929 
March 1930 .. 
April-May 1930 
August 1930 

during the period 
of retting. ofretting. 

.. 61'0-75'O°F 5S' 0-67' iioF. 

.. 72·0-7S·ooF. 63·0-69·0°F. 

.. SO·0-92·O°F. 73·0-81·O°F. .. 77·0-85·O°F. 72·0-79·O°F. 

m.-Re8ults 0/ examination of the fibre samples. 

(a) Samples retted in December IP29. 

during the period 
of retting. 

SO·0-6S·5°F. 
66·0-74·5°F. 
76·O-S3·5'F. 
75' ()-:.79· O°F. 

Chemieal and physical etamina.tion and the trade valuation figures showed the 
following:-

(1) With the low temperature prevailing during the month of Decembe(the retting 
period of 4 to 5 days gives a satisfactory fibre. 

(2) The tank water is preferable to runnirig water. 

(3) Seed rate of 60 to 90 Ibs. per acre, is better than the seed rate of 40 or 120 Ibs. 

(4) In running water a longer retting period is necessary, asthe retting organisms in 
this case are being constantly washed and have not therefore the same 
facility for attaoking the fibre &8 in the case of the tank water. 

(b) Samples retted in March 1930. 

(1) Samples of this series were better than those retted in the month of December 
1929. 

(2) Contrary to the expectation, fibre obtained from straw retted in lIullah for 5 days 
was superior to that obtained from the straw retted for a period of 5 and 8 days in the tank. 
This may have been due to the inoreased temperature of the nullah water as compared t<1 
that of the tank water, and also possibly due to the fact that at this time the nullah water 
being fairly stagnant the retting organisms are not constantly washed, and thus get a fair 
chance of attacking the straw. 

(3) Chemieal examination shows that a seed tate of 60 to 90.Ibs. per acre is suitable but 
the trade examination indicates that 60 Ibs. seed rate yields the most satisfactory type of 
fibre. 

(4) Trade examination also indicated that a period of 8 days retting in nutwh gave 
better results than a period of 10 days or a period of 4 to 5 days in tank water. 

(e) Samplel! retted iii !llay 1930. 

(1) Due to want of water in tht> nullaA, retting in the tank could only be carried out. 

(2) On the whole the fibre was sufficiently retted in 4 to 5 days, retting for Ii period of 
8 days at a somewhat higher temperature showing no particular improvement. A seed 
rate of 60 Ibs. per acre generally furnished the best results. These samples were 110nsidered 
to be of a good standard of .. Fine" from the C. P. market. 

(d) Samples retted in July 1930. 

(1) The straw was not stored in sheds and was thus exposed to rain and got black in 
colour and the resulting fibre was found to be very weak and had a dirty black colour. The 
samples were sent to England for examination but the results have not yet been received. 
The samples as indicated above were however of a very poor quaJity and normaJIy such 
type of fibre is never produced by the cllltivatora. Subsequent experiments -med out in: 



t,he 'yearl932 have however shown that fibre of good ootoU1'and quality Mil be produtled b~ 
retting the straw in the month of July. if the same baa been stored in abeds. 

(e) Samples retted in January 1930 and March 1930 at Chhindwara. 
(1) The ditJerenoo in the temperature of the water employed for retting in the mont~ 

of January and M'.a.rch had no noticeable effeot on the analytioa.1 figures of the two samples, 

(2) Seed rate of 100 lba. and a period of retting equal to 3 to 5 days in January and a 
seed rate of 60 Ills. and .. period of retting equal to 6 days in Maroh gave very good sample. 
of fibre. 

IV.-Trode valuatioll oJ Ilae Mri _ _ plu. 

The market pricee of the average Indian hemp and the _luation of 101!J8 ~ the good 
samples obtained from our experiments at the time of examination of the .. C" .. rllll from 
Nagpur and the Chhindwara samples were sa followa :-

Fine Jubbulpore .• 
FineSewnee 
Fine Itarsi 
Valuation of the best samples 

Market quotation at the time 
of examination of .. C .. 

eerieB samples from Nagpur. 

£13·10 per ton 
£14·10 per ton 
£15·10 per ton 
£15.0 to 16·0 per ton 

V.-GerminatiOll uBf8. 

Market quotation at the tim. 
of eumination of 
Cbhindwara samplea. 

£15 per ton. 
£18 per ton. 
£Ii-IO per ton. 
£18·0 to 19·0 per ton. 

Germination teats of seeds obtain.ad from the various plots at Nagpur .hawed on an 
average 80 to 90 % germination capacity of the seeds, shawing thereby that the aannhemp 
crop can be harvested just when the pods are nearly mattire and before the orop is nom- , 
pletely dry. without deteriorating the germination capa.city of the seeds. 

VL-Precemage and amou7JI oJ ji1Jre obtained. 

On an averag1' with 40, 60, 90 anti 120 lba. seeda rate the straw yielded 14 to 15% of 
fibre giviDg 750 to 800, 800 to 870, 860-930 and 900 to 975 lba. of fibre per 80"', rea. 
pectively, the average valuation of the respective fibres from t,he • C ' .eriel being £ If·O, 
t 15-0 to 16·0, and £ 14·0 to 15·0 per ton. These figures indicate thaI thet alight incn_ 
in the outturn of fibre in the C&II8 of 120 lbs. eeed rate per Rere, dOllI! not give any increa&'3d' 
money return, but on the other band the cultivllt{)r will have to spend an additional amoun' 
on account of the increased feed rate. A seed rate of 60 '0 90 lb&. _me therefore to be 
more economical than the 40 or 120 lhe. seed rate per acre. 

VII.-E/Jed 0/ early and late /lOwing. 

Sowing the sann seed either immediately after the break of tile monsoon. or 15 cia)' 
later did not affect the quality or outturn of the fibre to any appreciable extent. 

REPORT OIl' SAMPLES OP SANlf HEllP PlBBB A1fD TOW PREPARED BY MJ:SSB8. MARsJL\Lto. 
SolI'S AIfD CO., LTD., GADISBOROUOR. nOli A. OONSIOIfIlUUft OJ' Jl.ET'l'll:D IAn ITA.LU 
SENT nOM CENTRAL PROVINCES. 

!fessra. Marshall stated that after t'arrying out tmta with various machines tbAy had. 
found that the best results were obtained by treating the dry straw with their 6 Pait Breaker 
and an Irish Scuteh Wheel The breaker removed 75 per cent. of Bhieve quite free from 
fibre or two; the ahieve remaining on the fibre after this operation wu removed by treat. 
ment over the BOUteh wheel 

The best yielda obtained from the original dry straw were IS! per cent. of finished fibre 
and Ii! per "nt of tow. The firm expressed the opinion that for practical operation.in 
India a druui dresser would be' preferable to the BOUteh wheel, as it would not necelilitate 
any skilled labour and would lurnish a larger output per hour. 
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'I'ralk ~nion by M e88,a. W iggfe8worotli a1l~ 00., ltd., On tile above sample8 • 

.. The results of the present experiment may be considered satisfactory. We consider­
the fibre an improvement on even t.he best of the Iia.l\d.prepared fibre shipped from India " • 
.. The tow produced is clean and fairly long, and would compare favourably with RU5Sian 
or Hungarian tow, although rather more brittle, &8 is UBual with Indian Grotalaria fibre." 
.< We value the long fibre at £ 22.0 and the two at £ 16-0 per ton. Fine Jubbulpore selling 
at £ 13·10 and Fine Dewghuddy, which is regarded &8 the best type of the Indian hemp 
at £ 19·0 per ton. It can be seen therefore that this experiment is of considerable interest, 
and we would recommend a continuation in India, on the spot whete the material is 
produood, by the shipping of a unit of machinery L'I offered by Messrs. Marshall. It would 
however be advisable before sending the drum machine that some fibre should be passed 
through it in order to 888 if the result is satisfactory ". 

It would therefore appear desirable for the firm to be supplied with a further consign­
mt'nt of the rotted straw in order to varry out their suggested treatment with a drum dresser. 
The Imperial Institute will be glad to receive for examination samples of any fibres which 
lila,)' be produced in the course of such trials. 

(&1..) D. V. BALL, 

OJJg. Agricultural Chemist to Government, 
Central Prod1lCeB, NatJpur. 

ENCLOSURE V. 

Summary oj recommendation.t. 

1. Sann hemp should b~ grown on light well·drained soils (paragraph 79). 

2. There is considerable scope for improvement in the existing strains. Improved 
atrains with higher yield and better quality fibre can and should be evolved by 'selection' 
(paragraphs 8, 80). 

3. The need for ensuring supplies of pure good seed with instructions about the seed 
rate for each tract has been clearly established (paragraph 79). 

4. Cultivators in Bengal should be educated to cut off the root and top portions from 
the plants before retting ; similarly cultivators in Ratnagiri district (Bombay Presidency) 
should be advised to cut the root portions of the plants before retting (paragraphs 45, 71 
and 83). 

5. The advantages of drying the harvested crops as practised in Ratnagiri district 
(Bombay Presidency) should be investigated (paragraphs 71 and 82). 

6. Instructions should be given to cultivators regarding the proper time and method 
of harvesting, retting and extraction of fibre and efforts should be made to improve 
facilities for washing the fibre where these are deficient (para.,oraphs 11, IS, 29, 36, 45, 53, 
71, 83 and 85). 

7. The vertical and twisting actions of the retted bundles during washing as practised 
in the United Provinces (paragraph IS) and beating of the retted material during extrac­
tion as practised in some p&rts of Bengal (paragraph 45) are undesirable (paragraph 83). 

8. The practicability of improving the quality of sann hemp fibre by 'sweating' 
should be investigated (paragraph 84). 

9. The practice of leaving sticks and dirt in the fibre and of twisting it tightly into 
hanks which serve to hide' loading' should be discouraged (paragraphs 16, -86). 

10. The experiments undertaken at the Technological Institute, Cawnpore, by Mr. 
Mullani on retting and softening the fibre with cheap chemicals are promising, and the 
authorities of the Institute might be encouraged to continue them (paragraph 85). 

. 11. The possibilities of breaking and scutching green as well aa retted steIns, by 
hand and power machines.llhould be investigated (paragraph 85). 
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1~. It is desirable to study the elfeoW ~ ,he aeaao,a of grmh, and of bArvll8ting' 
and retting practlcE8 on the fibn! With a view to improvements (paragraph 87). 

• 13. The practicability of regulating up·country markete Oil the linea of cotton and 
gra.i,n markets in Berar (paragraph 88) and ot introducing standard iroll weights by.' 
prea,crip~loll .bould be investigated (paragraphe 14 and 88). 

14. Co-operative Sale Societies and philanthropic bodies should b& encouraged to 
help in ameliorating the condition of the cultivators (paragraph 89). 

15,. The prll.Cticability of controlling the transport from one gro\)'ing centre to anotber 
ljI;Irough trade organisations should be cousidiJred (paragraph 88). 

16. The economy and benefit of cleaning and assorting the fibre at .he up-colmtr1 
collecthig centres before it is made, into lcutcha ba1es or bundles (paragtaph 90) should btt ' 
~~ought home to, all concerned. 

17. Supervision over kutcha baling at the up-cOImtry m~rkets will help to minimis& 
some of the detects and Inal-practicee and is not only desirable but neceeeary (par .... 
graphs 13, 19 and 91). 

18. H suitable 8uper"ision over the cleaning. grading and packing of the fibre for 
eXJ?Prt could also be provided, it would undoubtedly help to reduce the defect. and mal­
practic;es. Shi"pur (near Benares) being one of the important centtcl for baling. esperi­
Inents should be tried thete (paragraphe 92, 93). 

19. The Central Provinoes which rank next in importance to the United Provineet 
in sann hemp production should have acrangement for pltua baling. Seoni might prove 
to be a suitable centre for hydraulio pressing (paragraph 93). 

20. A reliable and uniform system of grading and speoiffcation of the grad&! is vcr'! 
desirable in the ge~jlral interes~ of the trade and efforts should beQl~ to evolve a ,uit-
1Io~le system through the trade itself (paragraph 94). 

2.1 .. Bales should bear the name of the grade, the place of production and the nams o( 
the press. The shipper's own trade marks may of course continue (paragraph 94). 

22. Supe~sion over. cleaning, gra,qing and. packing .. t thtl presses .. t. ths ~ through 
some permanent organization ill ~tial (paragtaph 95). ' 

~, Pac. king of exPort.. at the up-countlJl' baling oentres like Shivpur should be en­
cpUfaged by giving spec!al transpor;t facilities (paragraph 98). 

24. ,In~n shippers complain tha.t the terms of the form of the oontract at pfIlISIlIlt iD 
\18e when hemp is exported are one-sided and are frequently unfair in their operation •. 
Ap at~mp~ l140lUd bit made to bring about thei~ revision, (paragraph 96). 

25. A study of the foreign centres of production and markets, for hemp is deairabl~ 
before any effeotiv,e sc~Elme for tJw imprpvemen~ of the Indian hemp trad!! call be eyolved 
(faragr,aph 97). 

, ' 2~. 4. JMll1II&Ilent central. organisation on the lines of the Indiaa Central Cotton Com. 
lnittee is necessary to effect improvements ill the preparation and marketing of sann-' 
hllIt!P and, to put the In~Il' he,mp trade ODa ,BOun!1JOOting (paragraph ,99). 

27. 1:he industrial utilisation in India of'SIHln hemp. '-g •• ,the manufactur. of ropelf. 
matting. cariyae, etc., offen a, promising field whiah should Dot. be left. ont of the ICope of, 
wprkentrustec;l~. an~ c:entral,arganisatiollwhillli ,may' be set np" (P,&l'agraph 101): 

2'hc 17t~ ..4~ 1931., , . T. S. 8ABNIS. 
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APPENDIX XXV. 

SUBJECT No. 19. 

APpLiCATION FROM THE GOVERNMENT OF BOMBAY FOR A GRAN'T OF £500 
(RS. 6,667) ON ACCOUNT OF DEPUTATION OF DR. B. N. UPPAL, PLAN'.r 
PATHOLOGIST TO GOVERNMENT, TO FOREIGN COUNTRIES TO STUDY 
VIRUS DISEASES OF P~S. 

Attention is inVited to the attached copy of a letter (and enclosure) from the Govern­
ment of Bombay, No. 9171-A./28, dated the 14th Jilne 1932 on the siIbjeCt of deputation 
of D~. "!3. N. UPI>&! ou~de India to Ittudy the latest a~vances in scientific knowledge 
pertaining to the VlrU8 dlse&8e8 of plants. The proposal mvolves an expenditure of £500 
or Re. 6,667 over a period of one year, 

The subject is now for the consideration of the Advisory Board. 

CH.ARAN DAB, 
Tile 22nd JUT/4 Ig3Z. BecreJary. 

U'1"I'ER FROM R. D. BELL, ESQ., C.S.I., C.I.E., I.C.S., CmEF SECRETARY TO THE GOVlmN'­
MENT OF BOMBAY, REVENUE DEPARTMENT, TO THE SECRETARY, iMPERIAL COUNCIL 
OJ' AGRICULTURAL RESlilARcH, No. 9171-A./28, DATED BOMBAY CASTLE, THE 14TH 
JUNE 1932. . . . 
I am directed by the Go1>'ernmen.t 01 Bombay (Tansferred Departments) to forward an 

application (Enclosure) in connection with the deputation of Dr. B. N. Uppal, Plant 
Pathologist, outside India, to study the latest advances in scientific knowledge pertaining 
to the virus diseases of plants and to state that they recommend it for the favoilrable consi­
deration of the Imperial Council of Agricultural Research. I am to add that the financial 
liability of the Local Government in connection with the proposed tour will be limited to 
the pa.YlIlent to Dr. Uppal of suoh leave salary as may be due to him. 

ENCLOSURE. 

BcAeme lor tM deputation o/Dr. B. N. Uppal, Oversell.!; to study ';';e laIe8t advancu iff 
IICientiJic knowledge pertaining to ,he virw disea.ge oj plants. 

The Imperial Council of Agricultural Research sanctioned a Virus Resealch Scheme 
in May 1931 (not printed) to be conducted by the. Bombay Department of Agriculture. 
PMliminary arrangements were taken in hand but in February 1932 the Imperial Council of 
Agricultural Research addressed a letter No. 410/Agri., dated 12th February 1932 (not 
printed), to the Government of Bombay in which it was pointed out that owing to severs 
finanoial stringency the Government cif India had suspended its annual subsidy to the 
Council. In these circumstances the Imperial Council suggested that the Bombay Govern­
ment should slow down the research schemes already sanctioned by the Council. The 
Bombay Government in its reply (not print,e4) pointed out that the Sugarcl&ne Research 
Scheme could not ea.sily be curtailed and made the counter proposal to suspend ths 
Virus Research Scheme. This proposal \Vas accepted, and accordingly the Virus Resea.rch 
Scheme has not beeri laUIl()hed. During a 1'OO'ent visit to Poona the Agricultttral Expert 
(Mr. Burt) on the Imperia.! Council of Agricultiual.Resea.rch emphasized the fact that in 
this branoh (Virus diseases} of Plant.Pathology very rapid strides were. being made by 
\Vorkers in England and other countries, and observed that a great deal of new knowledge 
was aocumu1B.ting. The question therefore arises whether advantage should be taken of 
the postponement of the Bombay Virus Reeea.rch Scheme to depute abroad. th$ officer 
\Vho will be responsible for directing that scheme when it materializes. In vieW of the 
newness of this subject and the obsourity which has hithertO enshrouded our knOWledge 
of the nature of this group of diseases and the recent advancements of knowledge thereon. 
it would appear advisable to take advanatage of thiltpootponement to depuw, abroad 
the offillill' whQ will control this reoearcb. 
ld12JlCAJl • 



AD eslimale of tbe 00&'01 -'his deputatioll is attached (Annesure) from whiel 
it will be seen SIlen that the cost will amount to £500 if the officer inc\udee both Ellro~ 
and America in his itinerary. If America ill excluded the reduction will be £200 an~ 

(tho cost £300. 

The officer under consideration ill Dr. Uppal, Acting Plant Patholo~ist to the Go~ 
-mentof 'Bomhay. Thill officer haa about 51 yeBl'1l' IIf'rTice and join~'<i hi. appointmM 
after six ye&l'8' study in America. As Dr. Uppal ill penonalIy acquainted with the I . 
PW1t, pathol!)giata in.AmeriQ&, . throughlong reeidence th_ and ,subsequent profel8iona 

:c:orreepcmdence,. it ;wo~ seem. to be advisable to include America in the itiDelwy. 

'4fhiB deputation 'would-require .boat one year, and Dr. Uppal would be grantal 
'J.ve for t.hiII period,ons the 'I18IIal. terms at the Clost of Government. The eetilnattw hay~ 
been kept as low as possible, e.g., the aIlowance of 12 ahillinga per day will not be IlIfJicien 
to meet the daily expenditure at ,Rothamated, and the officer will bYe to aupplemen 
this aIlowance from hill private purse as well as incur expenditure on luch item. M addi .. 
tional clothing. 

:~eappropriate time for commencing t.hiII deputation would be,AprilI933. About 
eight to nine months would be spent in England and on the Continent and abouUwo 
months in America. . 

. This echeme ill accordingly placed before the Imperial (".auncilof Awicultural Reeeal'lih 
Jor favourable.cODBideration, and for making a grant of £500 (Ra. 6.667) if approved, be­
Cl&use;in the present position of Provincial fin&nee8, it ill not poBBible'for the Government 
01 Bombay to make a dilect contribution to the coat of the scheme. 

T.·F. YArn, 
.Diredor ~J Agriculture, 

.BurnbaIl P~. 

A1'<i'NEXURE. 
EatimtJUd Coal oJ i)ept4lali07l, abroad oJ Dr. B. N. UppalJor 12 ~""". 

(I) Second cl&88 fare from Bombay to Genoa. Italy 
(2) Second cl_ rail farefrorn Genoa, 'Italy, . to London (with 

through boolPng) • • • . • • • • 
(3) ,Third clNa ~il.far&frolJ1U>ndQn to Rotbamated 

, (4): SullsiBtEmee.a.lloWAlloo in Eng1a.nd for 8i IDGDtba at the rate of 
112 ahiI.\i.ngB. per day • • • • • • • • 

(9) ~i.x.returnthirdCl&BB railjoumeya froQl Rothamated to Cam· 
'bridge •• " . ... •• •• •• 

.(6).One return ·journeyfromRothamated.to Du.blin (Third cu 
.mil,from &thamated. to 1.iverpool aad finlt CD .teamer 
,~:;no8l,lCOJUl claa! is,proYidedfrom Liverpool to Dilblin) •• 

£ •. <:I. 
45 0 0 

600 
.010 0 

155 0 0 
(approsimately) 

460 

112 e 
1(7) lODerreturD,jo_y froQl Rotharnsted to Wageningen, Holland 

: (SecoJ.td.claea oIteamter fan, frolll .Londoo to Rotterdam (io 
,the Ahaenoe of aecond", firet. cJaaa) and aecoJUl o1aaa mil 
JNehoa/RotteNamJ.oW~]8 ,Q 0 

_~. . .(JOOgh em ..... ' . 
J8)1~nd.~lteamerfareflOm:LoniloD to New York .•• 31 0-0 

. I • - 4'> ."IIW Y?rk to MQ.dieo~, W~Amee. Iowa and back (That dasa 
~cl~~ l'nllnI~.amce there ~ only one cl.aaI on the Ameri • 

. 1l&II. railways). • • • •. • • •• •• 35 0 0 
. ,$tO)'~~:l"l}fk~-~me .. lIoJld"~l!P.iversi~, aud b.ack _ ~O 0 Q 

of . 
-' ... . _. .•... .'(nmib ~tee) -



(11) Subsistence allowance ill. thIJ United States' [or % months at 
the rate of 30 shillings per day •• 

(12) Second c1a.aa Steamer from Ne. York toLondon •• 

(13) Second c1a.aa fare from London to Bombay (!1iaItaly) 

(14:)' Reserve' _' 

Explanation oJ tM 1Ialement:" 

t- I. tl. 
90' 0 0 

31; 0 0 

51 0 0 
2711'6 

5OO~ 0 0 

. (1);Trips- to'Cambridge, Dublin, Wllgenin~Holland;New.York, MadIson; Wi&, 
,eto., will be made to meet thet followingweU.knowa worken oa.-viraa' diseaalr abd - diseuile 
problema with them~-

(l)'DI'I' K.,M., Smith. 

(2) Dr. P. A. Murphy. 

(3) Di'l 11'. M: Quanjer:­
(4) Dr. L,O.KUIlkelL 

(5) Dr. James JohnaoJL 

(6),D •• &M. Duggar.' 

('1) Dr::t' g Me1bus. 
(8) Dr. D. Folsom. 

(2) The reserve- of £27·11·6 is provided' to meet unforeseen expcndi~ or any 
extra expenditure due to depreciation in the exohange- value' of the polind' sterling: If a 
part, or whole, of this amount is not BJleIlt during.the,year,i~.will-lapi&»th .. lmperial 
Council of' Agricull;ura1 Reseuch. -_ 



"APPENDIX XXVL 

SUBJBOl' No. 20. 

QUESTION OF COMPILATION BY THE .. I.MPERIALCOUNCIL OF AGru~ 
TURAL RES~RCH ANNUAlLY FOR CIRCULATION TO ALr.,."CONCER..'1ED 
OF A LIST OF RESEARCH WORK COMPLETED OR UNDER INVESTIGA­
TION IN THE AGRICULTURAL AND VETERINARY DEPAR'IMn"TS OR 
THE UNIVERSITIES IN INDIA. 

Attention io invited to the attached oopy of a letter (Enclosure 1) from the Director' 
~f Agriculture, United Provinces, No. l0145/1/373·A. (14).1), dated the lit l>f,cembet 
1931 and of a letter (Enclosure II) from the Secretary, United Provincea, Agricultural 
~h Committee, No. 1068.80jP.R.C., dated the 2nd December 1931. 011 ~. mbjec' 
mentioned above. 

2. Upto 1917, programmes of research work of the Provincial and Imperial Agricul·1 
ture and Veterinary Departments were IlUbmitted to the Board of Agriculture. AI &1 
result of the experience gained, however, the Board passed the following reeolutiou .t 
its meeting held in the year 1916 • 

.. That it be recommended to the Government of India that the aubmiMioll of 
programmes, both Provincial" and Imperial, to the Board be definitely 
dropped." 

This resolution was not accepted by tho Government of India. 

" 3. 'in 1917, tb.e Board passed the following resolution:-

"j. " That in view of the difficulty of discuslling the programmes of the Imperial .nd 
Provincial Departments, at the meeting of the Board of Agrioulture, pr0-
grammes should be published annually &8 • lleparate r.ompilation and circu­
lated by the Agricultural Adviser to the Government of India to .11 con-
cemf1d.'· 

The Government of India, in conaultatiou wi~h the local Government. accepted thi8 
Resolution and decided to discontiAue the IlUbmission of programmes to ~e Board of 
Agriculture and agreed to the publication of all such programmea by the Agricultural 
Adviser in • lleparate publication (Enclosure ill). 

4. In 1922, however, the Agricultural Adviser to the Government of India pointed 
out that the publication of research programmes of the Imperial and Provincial Depart. 
ments of Agriculture as • lleparate compilation was 01 doobtful utility and in view of thi8 
and of the need for economy recommended its discontinoance. The Government of 
India concurred in the views of the Agricultural Adviser and informed (Enc1oeure IV) 
the Local Governments accordingly, leaviJ!g them a free hand in regard to the printing 
of their programmes of research in their Annual Reporta of Agricultural and Veterinary 
Departments. It appears from the Annual Report. that the MadJas, Burma and the 
Bihar and Orissa Departments of Agriculture poblish their progrr.mDlesof ~h work 
while others do not. " 

5. The proposal of the United Provinces Agricultural P.eBeIUOh Committee Ia DOW 
ler the considera~ of the Advisory Board. • 

ClUR.AN DAS, 

BecrdG,.,. 
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ENCLOSURE I. 

Copy or A LET'l'D nOM TEll: DmicrOR 011' AGRIClULTURE, UNITED PBoVIlfCES, LUCKNOW, 
TO THlI: SECRETAllY, blPEBlAL COUNCIL 011' AORICULTURAL RESEARCH, NEW DELHI, 
No. 10145/1/373-A. (14).5, DATED THE 1ST DECEMIlER 1931. 

I have the honour to say that the last meeting of the United Provinces AgricultUral 
lteP.earch Committee held at Lucknow on 23rd NO'rember recommended that the Imperial 
Council of. Agricultural Research be requested· to send to this Committee copies of aU 
research programmes in the various Agriculture Departmentl; in this country. It waa 
also BU~ge~ t~at ~ annual list of the resea:rch work &('.(lomplished and the problems 
under investigation IB the country-whether In the departments, or in the Universities 
-will be very useful, and was an urgent necessity. . _. 

ENCLOSURE II. 

(JOl'Y 01' A LETTER !'BOM 'l'H1II SECRETARY, UNITED PRovINCES, AGRICULTURAL RESEARCH 
COMMITTEE, CAWNl"ORE, TO THE SECRETAllY, b!:PERIAL COUNCIL ()F AORICULTURAL 

. RESEARCH, NEW DELHI, No. 1068-80/P.R.C., DATED THli: 2ND DECEM:&ER 1931. 

I have the honour to forward herewith a copy of resolution No. 1 (printed below) 
passed on the 5th me~ing of the l!nited Provinces, Agricultural .Researoh Committee, 
held on November 23, In the CounCIl House, Luoknow for your information. with the 
request that the problems on which research has been or is being carried out in India, 
.may please be intimated to the Provincial Research Committee. 

Reaulution.-Resolved that the Imperia.! Council oI Agrioultural Research he asked 
to communicate to the Provinoial Committee the problems on whioh research has been 
or is beiIlg carried out in India, so as to avoid dupIioation. 

ENCLOSURE llL 

()OPY OJ' A LETTER FROM THE UNDER SECRETARY TO THE GOVERNlIENT OJ' INDIA, DEPART­
MENT OJ' REVENUE AND AGRICULTURE, TO ALL LoCAL GOVERNMENTS AND ADMINIS­
TRATIONS, No. 979, DATED SIMLA, THE 9TH OCTOBER 1919 •. 

I am direoted to invite your a.ttention to this Department's oircular No. 845-88.5, 
dated the 31st August 1918 (not printed) and withreferenoe to paragraph 3 thereof 
to say that after considering the replies received from Local Govemments and Adminis­
trations, the Government of India have deoided to aocept Resolution II passed at the 
tenth meeting of the Board of Agriculture in India which was held in December 1917, 
:regarding the oompilation hy the Agricultural Adviser to the Government of India and 
<circulation annually to all ooncerned of the programmes of the Imperial and Provincial 
Departments of ~rioulture and of Provincial Veterinary Department. 

F.NCLOSURE IV. 

CoPY-oJ' A CmouLu LE'l"l'EB FROM 'l'HB UNDER-SECRETARY TO THE GoVERNMENT OJ'INDIA., 
DEPARTMENT OF REVlI:NUE AND AGlUCULT11RE, TO ALL LoCAL GOVEBBlirlENTS AND 
ADMINISTRATIONS, No. 593-180, DATED 'l'HB 30TH JUNE 1922. 

lIUBJECT :-DiscOtltinuane6 of the compilaticm and circulaticm by 1M ..4.gricultural..4.dviaer to 
the G01Iernmem o/India, 0/ the Programmes 0/ the Imperial and Prootncial Depart1M/flt8 
oJ Agriculture and oJ the ProoinciaZ Veterinary Departmenta. 
I am directed to refer to Mr. Plowden's letter No. 979, dated the 9th October 1919 

(Enclolure ill). communicating the deoision of the Government of India to e.coept ~l~-



tion II paaaed at the tenth meeting of the Board of Agriculture in India. regarding the com. 
pilation and circulation by the Agrioult~ Adviser to the Government of India, annually 
t& all con6erned of'tM p;opmmesof the Imperial and Prbvinoi&1 ~partmenh of Agrl. 
oulture Mld of the Provinoial Veterinary Departmente; and to say that aa the' circulation 
of a separate oompilation of th_ progr&lDrnes' is of doubtful utility; the Govenunent of 
India have decided to discontinue their circulatioR in ·futuIoe ..... aepartlte compilation. 
80 far'M'the !mperiaJ'Department of Agriculture is OODoemed; .th. preaontpreetioe of 
pi'int1l1g' the programmell in the ·Scientific Re~ of. the Agricultural n-&reh IBititute. 
PUsa; will be continued;' and the Government of, India INve it toLooaI GOYe",mentll\ 
ftthey consider it desirable to dO' eo" to IWTaDge for tbe prograuun811 of Agricultural ar.d 
Vetel'inlWy work in the provilaoea ,to be- printed in the- 611BuM reports- of· thee Deplol'to 
lIIenti; . 



APPENDIX )XXVII. 

'SUBJEOT 'No. '21. 

PARTICIPATION IN THE CONGRESS OF THE FAR EASTERN ASSOCIATION 
OF 'TROPICAL 'MEDICINE. • 

Attention is invited to the attached note (Enclosure I) which gives a brief account 
of the Far Eastern Association of Tropical Medicine. It will be seen . that a representa. 
tive of India from the medical side has participated in the biennial.. now triennial, meetings 
of the,Congre8sof the Association held so far. The Animal Husbandry Expert to the 
Council in a note (Enclosure II) proposes that one veterinary representative should also 
be sent to each Congress from India. The cost in connection with the veterinaryrepre. 
sen.tatiTe will fall on the,research.funds of the Council. The proposal is Bubmitted:for the 
oonsideration of the Advisory Board. No intimation has yet been reooived about the 
next Congress. 

Tile 28th JU1IP.l9J2. 

ENCLOSURE -I. 

CHARAN DA.,<:!, 
'Secretary. 

Abner (1JI)CI)Uftt olltheFar ;gfUtern A8IQCiation 0/ TropiudM edicine. 

The Association was formed in 1908 for the promotion of the science of medicinE!" 
in the East. Its membership oonsists ·of ,representatives of :the principal GoveI1lments 
of the Far East, viz., Japan,' the Phillipines" the Dutch East Indies, the Straits Settle. 
ments and ,Federated Malay ,Sta~,. CeyloR and India. The most important feature of' 
its activities is the' holding of meetings at which delegates of the various .states' belonging 
to it meet to disouss problems of oommon interest. Upto 1927 these meetings were held 
biennially but in 1927 it was decided,thatthe Congress-sbouldhe,heldtriennially;instea.d of 
biennially. So far these meetings have been held in the Phillipines, ,Hong.kong, the 
Straits SettlemeJU;a, ,the Dutch ,East.Indies, French :Indo-Ch4la"Japan. India. and Siam. 
lIo~the -invitation,qf ,the Governments concemO!i. ,The programme ,at .these gatherings 
'tlonsists of a full meeting of the delegates of all the participating oountries at which scientifio 
papers are read and ,of ,vistts of foreign representatives to important educational and 
resea.roh institutions whiohare 'Organised by 'the' inviting Government. 

2. Upto the year 1927 the Government of the country in which the meeting was held. 
used to defray the cost of transport of the fo~ign . delegates inside the country in connec­
tion with the visits to various institutions and of their board and lodging. In 1921 
it was decided that theae, expenses showd be met,eitherby:the delegates themselves or 
by ,their o~ Gove~ent>Es. 

3. A representative of India from the medical Bide hasparlicipated in each. of the 
meetings of the Congress held safar. The last Congress' was held at Bangkok in Deoember 
1930 and Major·General Graham represented India on it. 

4. ,In Qonnection with the·6th,Congress,of the Association,which;was,held,in 1925 
in Tokio, Japan, the .President of the Association while extending ·the invitation $peoia.lly 
mentioned ,about .thll, delegation of Veterinary Surgeons as well as of Medioal Scientists to 
represen t India at the Congress. The question of sending a Veterinary, OffiQl!l' ,ifl,'om..Iadip. 
was ace ordingly considered that year but it was ,eventually decided that no Vete~ina.ry 
Officer should be sent from'India. as the advantages that this ,country coUld $le:ive-wouid 
not be commensw.:ate with the expenses incurred. ' 
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5. It appears from the transactioll8 of the Congrea held in 1923 that there Will M 
special Veterinary Section of the Congress that year but the following lubjects which ani 
more or lees allied to Veterinary Science were discussed :-

(i) Has Parasitology a place in the Medical Curriculum' 

(ii) Recent progrees in Parasitology made by Japanese inv~tigatol'lJ. 

(ii.i) Application du bacteriophage a la vaccinatioB contre le Barbone. 

(iv) On Pseudo-typhus of Samutra. 

(v) Plague in Wild Rodents. 

6. In 1927 there was a regular Vetsriu!l.ry Sootion of the Congress at" whioh the follow .. 
ing papers were read and discussed :-

(1) Animal Infectious Diseasea and their Control in Japan by Dr. NoriohiJta. 
Nakamura. 

(2) Bovine Tuberculosis in In:lia by Mr. J. T. Edwards. I.V.S. 

(3) Virulence of Tubercle Bacilli Isolated from Cattle in India by Dr. M. B. Sporkar .. 

(4) An ImprOVed Vaccine for Immunization agl1in,t Rinderpe3t by Major R. ~ 
Keiser. V.C., Drs. Stanton Youngberg and Teodulo Tapacio. 

(5) ~e trea.tment of Canine Piroplasmoais by Major R. F. Stirling. I.V.S: 

(6) On the ·Morphology of the Virus of Contagious Peri-pneumonia of Cattle br 
Dr. Tenji Paniguchi. . 

(7) Generalized infection of C:1IDUrUS serialis or MulticepJ gaig3rii in Goat. by Ra r 
Sebeb Debakar Dey. P.V.S'. 

(8} Rhinosporidioeir in Cattle. A case recordeci in a Bullock b, Mr. V.' Krishna· 
murti Ayyar. 

(9) Gastro-enteritis Hmmorrhagica in the Cattle of Form">!lao. Milke,. by Major' 
Toeinobu, Miyamoto, Drs. Tosituna Nomura and Siwiti Ono. 

rIO) 'Urocystitis Hmmorrhagica of Natice Cattle in Formosa by Major· T03inob\l' 
Miyamoto. 

(11) StrongyloidoaiB InteJtinali& in the Farrow of Formosa by Major Toainobu, 
Miyamoto. 

(12) Rinderpest: Some properti~ of the Virus and further indicatiOdJ for its employ­
ment in the Serum-Simultaneous method' of ProtectiVlt Inoculation by Mr ... 
J. T. Edwards, I.V.S. 

(13) Rinderpest.: Some points in Immunity by MrrJ. T. Edwarda. I.V.S. 

ENCLOSURE nr 
Note by the .Animal HUBbandry Ezperllo the Council. • 

. Thou~h this congreas is _n~ially ~ medical one. a ~onsiderabJe prop~ion, of thtf 
subJects discussed are also of veterInary mtereet and there-IS no doUbt that ICJentdio and 
prac~ical discussions of thia nature amongst veterinary and medical worken do a great 
deal to stimulate research and to help in the elucid\\tion of cognate problems. Apron 
~rom purely veterinary subjects the intervention of veterinary workera in discussions on 
disell8ll8 which affect men 88 well as animals is of mutllal benefit and with the1arge amount 
of veterinary researcb which is carried out throughout the far east there Ihould be n~ 
difficulty in arranging a good veterinary section wherever such a congress meats, provided 
·that sufficient notice is given. 

. This would be an ineXpensive method of ventiI3tfng and discussing veterinary prob­
'1ems, prohabiy more useful and much more feasible than to attempt to hold a purely 
,.eteriDary ~ continued suppon for whick would be very problemati.caL 



r suggest that' one veterinary represept.ative. qhould be sent' to each congress from' 
India,. and that facilities should be· given for workers in India to read papers in tile 

! veterinary section. The cost of thjs would be small compared with that of organizing a 
: aeparate veterina.tY congress aud great bene~t sho~d be deriv~ from the un,offioial dis­
IlUssioIUt which take place between wor1!;ers concerned with sinillar problems in addition. 
to that derived from. the official discussioua,and the prep.a.ration. of papers suitable for 
them. . 



APPENDIX XXVIU. 
8trB.nIcT NO'. 23 • 

.APPLICATION FROM THE GOVERNMENT OF MADRAS FOR A GRANT FO; 

. RESEARCH WORK ON POTATOES. 

At its meeting held in January 1931 the Advisory Board corsidered an application froid 
the Government of Madr8.1 for a grant for reeeareh work on potatoes (EnclOllUJ'e I) wbich 
was recommended for sanction (Enclosure II) subject to the proviso that the nOD·recurring 
expenditure of Re. 8,000 for quarters should be met by the Local Government. The Gov­
erning Body, however, rejected the application (EnclOliure ill). 

2. The Government of Madr8.1 have since represented (Encloaure IV) that the crop • 
of very appreciable economic importance in the Nilgiris where it forma the main erop raised 
by the indigenous hill population and that they have no objection to the work propoeed 
being undertaken at Puea if Puea is coll8idered to be suitable for varietiK for 1il1 tract. 
not only in the north of India but also the south or to the work being helped in northero 
provinces as well as in Madra.. The Local Government asks that the subject may receive 
further attention at the hands of the Council. 

3. The Government of Madras have also agreed in the COU1'lle of subsequent COlTtll­
pondence to meet tile non.recurring expenditure of Rs. 8,000 for quarter.. 

4. Mr. B. C. Burt, Agricultural Expert to the Council, now on deputation, b8.I recorded 
• technical note in this connection which may be of intere.t (Enclosure V). 

The subject is now for the coIl8ideration of the Advisory Board. 

Simla, ,he 64 July 193Z. 

ENCLOSURE I. 

CRARAN DAB. 
8«rr14ry. 

LrrrER FROM THli: SECRJl:TAnY '1'0 TB1I: GoVBRm4DT OJ' MADRAS, DBVELOPMD'r Dna'!'. 
MENT, TO THB SECRMARY, I1iIPERlAL CotmCIL OJ' AOBICULTtJBAL RlCSB4JICH, Dm.m.. 
No. 2931·ill/30·1, DATED THli: 3BD NOVlOCBER 1930. 

1 am directed to addreB8 the Conncil of ~ in aLe matter or. grant lor work OD 
potatoes. 

2. At present work on potatoes is being done on a restricted ecale at Nanjanad on th8' 
Nilgirie and is confined to the testing. of strains of potatoes, methode of cultivation and 
manuring for this purpose and the station is under the control of the Curator, Botanical 
Gardens, Ootacamund, who is also in charge of the fruit stations OD the NiIgirie. The.tsJf 
at present employed on the station is as follows :_ . 

(1) One Upper Subordinate. 
(2) One Lower Subordinate. 
(3) One Probationer. 

And a statement showing the expenditure incurred on the station dcin, the Jaat five )"!IUS 
is enclosed. • 

3. The Director of Agriculture of this Province proposes to take up work on the pr0-
duction of new strains of potatoes and their distribution for seed purpoeea and ia willing 
also to undertake to supply seed for test to all other Governments in India. AI the work 
on fruits done in this Province is proposed to be expanded, theCuratorwi1l have DO time to 
attend to the work on potatoes now proposed to be done and so the Director of Agriculture . 
has proposed the following additional staff :-

(I) One Gazetted Officer on Rs. 250-25--750 to be in charge of the work. 

(2) SulJltitution of the existing Lower Subordinate at the station by loll Upper Sub-. 
ordinate. 

(3) A fieldman on Rs. 35--I!-OO~ 
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~Uil.r'ters for items 1. and 3 above will ~ have to be provided at a c08t~f Rs. 8,000. 

4. The scheme is of a.ll-India importance aa the Provinces of Bombay, Assam, Central 
ProvinCE'8, Bcrar, Punjab and United ProvinOO8 also are interested in work on potatoes. 
Barringitem (2) specified above in the last paragraph, the expenditure that will have to be 
inourred on the scheme during the n~t five yeam is aafollows, asauming that the wOrk O&ll 

be etarted on lst April 1931 :-

1931-32 

1932-33 

1933-34 

1934-35 

., 

.. ' Rs. 

3,135 plUA Rs. 8,000 for quarters. 

3,738 

4,056 

4,374 

1935-36 4,692 

5..As thil! o<>vernment are already incurring an average annual expenditure of 
Re. 15,000 in thiI! connection, while other ProvinOE'S also will be benefitted by the scheme 
and aa the recurring expenditure involved is small, I am to request that the Council will be 
pleased to provide both for the recurring and non-recur xing expenditure during the 
next five years. 

Statement Bhowi7IIJ !he amount ~t fur !he Agricu.ltutuf Re.searc1i StatUm, N anjana4,lor 1M 
lIwr81925-26 to 1929-30. 

Expenditure during 

Particulars. 

1925-26. 1926-27. 1927·28. Ul28-29. 1929·30-

Rs. Rs. Rs. Rs_ RI. 
Pay of eslablishment .. ' 2,577 2,028 2,fH5 2,746 2,517 
.A Uowance.'I-

Voted :-
Travelling a.llowanoe .. 264 166 185 76 175 
Other oompensatoty .. 664 504 618 62! 536 
Honoraria. voted •• .. 15 .. 10 .. 5 
l\I iSCE'lJaneous .. .. 1I6 77 165 36 5C 
Works-New Works and 9,181 591 83 1,312 698 

Petty Construotion and 
Repairs. 

Capital outlay .. .. 861 304 360 227 198 
Working expenses .. 5,925 9,431 9,448 11,095 11,400 
Cha.rgt\9 payable to O<>vern· 300 300 300 300 300 

ment departments and 
others. 

Total -. 19,903 13,401 13,784 16,416 15,879 

:BRIEF HISTORY OF THE POTATO EJO'ERIMENT STATION, NA..lWANAD. 
WITH A SHORT ACCOUNT OF LOCAL AGRICULTURE. 

ThePotato Experiment Station waa established in 1917 aftera good deal oftim..e had 
been spent in seleoting the site. It is situated about half way between the village of Kuruth­
ukulli &nd Nanjanad. Easy access by motor to the station is now possible by a road con­
struoted to it. This road branches off at Andy's CornE'l' 00 the O<>vernor's Shola Road 
The distanoe to the Potato Experiment Station from Ootaca.mund is 10} miles. The 



station "&II originally scrub jungle and gra.aa land and a portion 01 it appear.·to \a" "'-I 
cliltivated manyyeara ago. The 80ilia typical of that to be found on the Nilgiria and fa 
therefore somewhat poor. It is·all dry land eIOepting two aorell oIlwamp. The Station I 
is exposed to the 8Outh·west monsoon the Winda 01 which 'Ulually damage the haUlml of 
the potatoes. The area of the station is 90'16 acree and the portion at preeent. under cw.. 
t ivation measures approximately 36 acres. The chief crop ia pota~, but koraJi, lam"" 
are grown in rotation and lupine are grown ... a green manure orop. The objects of the 
IItation are (1) to import and grow diseaae-free potatoes of good varietiee and to diatribute 
them to the ryotBfor seed purposes ata reaaonable price, (2) to experiment with tlui different. 
kinds of manures to find out which are the best for the district, (3) to oarry out various 
experiments with green manures, rotation of -crops, eto., and (4) to encoaragll the ryots 60 
adopt more up-to·date methode of cultivation &ad 110 grow better vaPietiee of potatoes 
than they usually do. Two orops .f potatoes are grown annuany, the irat. being plantled 
in March and the BOOond in August. The best time to 1188 the station iscuring the montbl 
of May and November. the crops then being in full growth •. 

. 2. The much needed .pring showers uueJly commence 4uring the 4lrat week 01 April 
and if the rain is sufficient, tae potatoes planteQ in March 808n o~mmence to grow. Ever)" 
thing depends on theee early showen, and if they do not occur or if they are light, the 
period of the ~rop is shortened; for when the monsooa eats in about the lOth June the 
high winds which accompany it below the haulma to pieces and growth is alow. Moreover • 
•• Early Blight" (Alternaria 801alli) eats in and destroys the leaves. Towards the end of 
August a second crop of potatoes is planted, but theae do not grow 80 rapidly as the fint 
crop, the .. seed" not having been kept 80 long, the shoots are therefore weaker; this 
altogether with the uncertafuty of the north:_t monsoon and tile liability of frosts OCCIlJTo 

ing in November, makes the BOOond orop anUDcertain one and it is caned a .. seed crop", 
i.~., for U88 for planting purposes in February and March. With careful storage, however. 
and an up-to·date storeroom it is possible to keep the crop lifted in July and August until 
the following March. but such .. seed " is more useful for planting in Februa17 in drained 
swamps or where irrigation is possible. 

3. The crop grown by the surrounding ryots include potatoes, barley, ,koraIi _maio 
amaranthua, onions and other vegetables. The ryota' methods of potato cul~ivation aN 
extremely primitive and it is a common sight to _ them planting potatoes little larger . 
than a marble. The" eats " are often planted 80 close as 6 in. apart in the roWI and 15 in. 
between the rows. Cattle manure is uaed at the time of planting, but in limited quantitiea, 
&!I it is difficult to obtain. Korali is 10wn on poor land without any cultivation other than 
ploughing a fe'l: inchee deep, no manure being applied &II a general rule.. After koraIi has 
been grown the land is allowed to lie fa.llow for some years. The cattllil kept 1Iy villagera 
are extremely poor and give little milk; the buffaloea aN much finer animals, the ooarae , 
grass of the Nilgiris apparently suiting them better than it does other eattle. Much of the 
worn out land around the Badaga villages should be planted with Wattle (Acacia dealbata» 
or other quick growing tree to provide fuel for the vi llagers as the women have to go milel 
to collect wood for cooking purposes. Such worn out land if regenerated as dea¢bed above 
would provide valuable arablt' land for future generatioI18. Wild pigl do an incredible 
amount of damage to the crops, and much expenae is incurred in erecting walla and making , 
trenches, etc., around the flume. 

4. The ryots practise rotation of crops in a sinaJI wayimd they are beginning to appre- , 
eiate the value of green manure crops and fertilizen. ' 

EngliM or localftamu. 
Samai 

,Korali 
Tenai 
Barley 
Lupine 
Potatoes 
K1QIyu grass 
blirie grass .. 

lJotanitiJlftamu. 
• • Panucum miliare. 

Setaria galuca. 
Setaria italica. 
Hordeum vulgare. 
LupinWlsp. 
Solanum tuOOr08UJD. 
Penniaetum clandeatinum. 
Bromus unicloidee. .. 



EN<:rr.oSURE iI. 
bThAor FROM THE POOOEED~N(}S 'OF THE ADVISORY ~BOARj)., JANUARY i§~t 

. .. Mr. Hilson introduced the scheme which Mr. Burt supported subject to the provision­
'bf Re. 8,000 for quarteN being borne, I&y the Provincial Government. He said that the' 
-potato crop W&8 of great and growing'importance. The import of European Variet.ies fot 
'BOwing was chiefly useful in hill tracts &8 the select.ion and breeding of potatoes for cultiva.-, 
-tion in the plains in India presentt\d di£.tinct problems. He was of opinion that just as ill 
'the case ()f sutgarca.ne cultivation the ~ultivt8.tion of potatoes would not progress in India, 
tlll the breeding and testing of types 8'Uitable for"Indian condi~ions was taken ,up here., 

..All the Directlors of Agriculture present supported the II<lheme with a pr9viso that the 
"expenditure of Re. 8,000 for quarters shoald be met by the Local GoV'elDment. The Chair-' 
man suggested 'that it would be 8.s well to pass the scheme with the above proviso rather' 
'than to refer it back to the Local GovernRlent for an expression of their views in regard to 
'the latter's sbate of the oost; for if it was a.pproved by the Governing Body the Local Gov­
"flrDment ~ould lie approacaed with a definite proposal that the Council would be willing 
'to finance the eoReme if the Local Government on their part bore ~hei.t' reasonable share. 

The Board .greed to recommend'tli.~ Icheme subject U the ridet s~ggested by the 
"Chainnllll • ." . . . . . . '. . . . '" '" 

ENCLOSURE II,I; 

EXTRAOT 1!'R01'll: TUE PROCEEDINGS OF THE Mli:ETI~(} OF THE QOVERNING BODY, MAY 1931~ , 
..Applicatitm.jt_ the Government oj Madraa lor a grant for rlltJearch work cm potalo68. 0081 

of the ~cheme over a period of /j years: Rs.20,OOO. 

M~rs. lIkhta and Gokhale urged that &8 the United Provinces and Bihar were also' 
~atly interested in potatoes the soheme should either be located at ,Pusa. or in the alter. 
-native that the expenditure on the Madras scheme be reduoed to enable the United Pro. 
'Vinces and Bihar to submit their own scheme of potato research. The Honb'le Sir C. P. 
,.Ramaswami Ayyar considered suoh an attitude to be mistaken. The question was whether 
work already.in hand as in Madras should not be encollra~ed, The Hon'ble Maulvi Abdul 
.Hamid said that they were already doing work on potatoes in Assam. He was in favout 
'Of a co-ordinated scheme of potato research for all-India. Mr. Rama.znurty, said that it 
was not the oase as'if Madras was doing nothing. Madras was spending Rs. 15,000 a. year 
'On this work e.nd wanted merely an additional Rs. 4,000 a year from the Council to eItend 
the soope of tae present work. Mr. Carpenter thought that the potato ranked with ,barley 

..and was n~t a. orop of primary importanoe ttt India. 

In the result the Governing Body rejected the application for a gra.nt by io votes to 6. 

ENCLOSURE IV. • 
LETTER FROM S. V. RAMAMURTI, ESQ" I.C.S., SECRETARY TO THE GOVERNMENT 011' MADRAS' 

TO THE SEoRETARY,IMPERIAL COUNCIL OF' AGRICULTURAL RESEARCH, SIMLA, No. 1425 •• 
DATED FORT ST. GEORGE, THE 29TJI SEPTEMBER 1931. 

, Reference your letteI No. 1152-Agri., dated 30th May 1931 (not printed). 

It is observed from the Proceedings of the meeting of the Governing Body held on 12th 
May 1931 (Enclosure III) that the objections raised to the scheme for potato research for­
warded by this Government were as follows :-

(1) The scheme should be located, at a central place like Pusa so &8 to serve the 
, needs of all Provinoes or help should be given for such research not only in . 

Madras but also in. other provinces such as the UDited Provinces and Bihar. 
(2) The crop is not of primary importance to India. 

2. I am to state that the potato crop is of very appreciable economio importance in 
the Nilgiris where it forms the main crop raised by the indigenous hill population. In 1929-
30, the valu e of the potato crop raised in the Nilgiris was over Re. 50 la.khs. . The crop is 



Itb~ tontned to Madras but i6 also r~ in the United Provineee, llihat. Al!8ILm &lid pIIrhapa 
also Bengal. ,It me.y be stated for purpoees of comparison that the annual value 01 the 
Cloffee produced in this Presidency is about R& 4.'j ls.khs. It i. hardly correct therelore to 
C!ol1Bider the crop as not of au.fficient importance for being helped by the Imperial Council 
of· Agricultural Rileearch. 

3. I am to state that this Govemment have no objection to the work propoeecl, lliL. 
the breeding of new varietk>s of potatoes being undertaken at Pusa if Pusa is considered to 
be suitable for varieties tit for hill tracts not only in the North of India but also the South. 
or to the work being helped in Northern provinces as well as in Madras. The amollnt 
asked for by Madras was only Rs. 4,000 a year and this Government ate already lpending 
Rs. 15,000 a year on their potato farm in the Nilgiris. I am to request that the .object 
may receive further attention at the hands of the CounoiL 

ENCLOSURE V. 

Copy OJ/' A NOTE By Milo B. C. BURT. AORIOULTUJU.L EXPERT, WEI1lAL COU5CIL 0' 
AOJU~LTUB4L RESEARaB. . 

SG far 811 the proceE'd.itlgl1 of the Governing Body (Englo8UJ'e ID) 8how. thet'e 11''' 
misunderstanding ,on two points:- -

In the timt place, Pusa is defillitely ftOt a suitable place either for bftedinll new varietil'. 
of potatoes orfor the acdimatising and first testing of imported potatoea. For Beveral yean 
for exampll'" Mr. Henderson, when Imperial Agriculturist, tried to get facilitiea for potato, 
work at Shillong because Pusa was UllIIuitable. A gentralltation is out of the queetion , 
the work must be carried out in the hilla in some province. The Imperial Department of 
Agriculture has no hill sub-station. 

2. The potato crop is an important one to many pro,,-incea, viz. :­

The United Provinces (Hill and Plains). 

The Punjab (Hill and Plains). 

Bihar and Orissa (Plains and Low Hills). Mainstay of cultivation over a cOlllid(.'1'-
ablE' arl'.a in South Bihar. 

Bengal (Hilla locally). Impo1't!Ult. 

Bombay (Plateau). 

Sind (Plains). 

Madras (Hills). 

Al!8ILm (Hilfs, minor). 

In the Advisory Board discup.sion every Directot of Agriculture supported thelCheme. 

3. The po~to crop i~ essentially the small Dl3n'. crop-a point which is constantly 
ov~rlooked. It 18 a crop lDcreasingly consumed by Indians of all cla.&leB in villa~eII II well 
as m towns, the gross returns per acre are high, it pays for intensive cultivation and it 
requires a lot of labour. It is a crop which gives the small·holder a biS return for h.ilJ 
labour and "hould be encouraged. 

4. Like sugarcane potato suffers from mosaic and other diseases and oon.ate.nt re­
pl~ement of varieties is needed. The present sta.ndard i. very Jaw • 

• • • • • • • .' • • • 
• I see little,hope of real ~gre&8 in potato growing in India nn1ees we have one station 
III the country for the productIon of new varietiell from seedlings and where imported Dew' ' 
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varieties can be acclimatised and tested. ThiiI is essentially 0. case wllere one province ('lUI 
do work for the whole country. 

United Provinoet1 

Madras 

Punjab 

Bihar and Oris.'!a. 

. Bengal 

AcrWlJe "nder potatou. 

!mporls oj potatoes into India. 

Acres. 

147,709 

10,188 

-9,200 

60,000 

86,500 

Bombay.-It has been ascertained that the average annual imports during the three 
years 1929·30 to 1931·32 of potatoeR into Bomba.y from Italy, Austria. (Trieste). 
andSwitzerJand (Geneva) amounted to about 3,900 tons and those from Ahic& 
to about 375 tons. 

Karachi.-
From Year. Quantity. Value. 

Italy 1929·30 7],965 3,88,334 

Italy 1930·31 Not ava.ilable 3,98,213 

Malta. 1930-31 Not ava.ila.ble 450 

Italy 1931·32 Not available 2.86,128 



APPENDIX. XXIX •. - -, 

SUBJECT No~ 31. 

PARTICIPA.TION OF INDIA IN THE FIFl'H WORLD POULTRY OONGa~ .. 
ROME,1933. 

Attention is invited to the encloaed letter (Enol08ure I) from-the India Om08,No. g. 
and O.·7823/31~ dated 5th November 1931 and enol08uree on the subject IDIIntioned abo"", 
An 1M iftkrim reply has been Bent to the India omos (Enol08U1'e II) that, in the present 
financial oiroulDlltances, it is not poesible to say whether the Government of India wilJ 
be able< to depute any representative to the WOrld's Poultry Congreaa. 

2'. The question whether india should parti~ipate in the Cl~ is now for the 00D0-

aideratiOD- of the Ativiaory Board. If a deleption is sent the 00II' will faU OIl the eoUDo­
.il. 

~1ae.23IiMay 193Z~ • 

CUARAN DAB, 
8t1M1iry. 

, 

LETnB FROM TlIB SEC1U:1'ABY, ECONOMIO AND OvEllSBA8 DID'ABTJU:1I'l'", No. Eo aD 0:. 
7823/31, DATED' Tnll 5TH NOVDDlBB 1931. 

With reterenos to the 'letter from this offios, No. E. &; O. 27'1/28, dated 2nd MAy" 
1928, I am directed by the secretary of State for India in Cluncil to forward,. for informa. 
tion, oopy of the papers noted below, and to enquire what reply the Government of India· 
suggest should be given to the Foreign Office letter:-

From Foreign. Offios. 31st October (with encl08Ul'e). 

No. L·MSO/137/405. 

The Under Secretary of Stat6 for Foreign Aft"aiI1l presents his oomplilDllnts to aiw 
Under secretary of State for India. and, in transmitting' herewith, by direction of the­
Secretary of State, copy of the undermentionecf paper, would be.glad to be advised wbafo. 
IUlawer should be returned to M. BordoQaro 1-

Foreign Office, October 31, 1931. 

Desetiptiofa 0/ Enc1oMut. 
NalDll and Date. 

From Italian Ambassador, October 15. 

Similar letter &ent to-
Ministry of ,Agriculture and FisLeriee. 
Scottish Offios. 

Home Offios (Irish Branch). 

DominiOll8 Offioe. 
Cllouia\ Office. 

Subject.. 

Fifth World~8 Poultry Qmgreaa to fie hel" 
at Rome in 1933. 

Department of Overseaa Trade (for information). 



Copy. 

(L.6480/137/405). 

(Translation). 

No. 4443. 

lib LoRD. 
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ITALIAN E~DlASSY, 

LoNDON. 

15th October 1931. 

In a.ooor\fanoe with the ~olution adopted by the FoUl'th World Poultry Congros" 
(London. July 1930). and in consequence of agreements entered into with the World's 
Foul~ry ScienOjl Association, a Committee under the high patr~mage of His Majesty the King 

'of Italy is organising the Fifth World Poultry Congress at Ronie, to be convened in Septem­
ber 1933 at the same time as an International Poultry Exhibition. 

i My Government are well aware of the great intere~t of the British authorities in ques­
tion.s relating to aviculture and the perfection with which the Fourth World Poultry 
.<4ngre!J!l Wl\8 Ql'g8Dised and directed by the British Ministry of Agricul~ure ~d Fisheries. ' 

I have therefore the honour to request that Your Excellency will be so good as to 
convey to the competent authorities both in the United Kingdom and in the British 
Dominions, Colonies and Protectorates, the invitation of my Government to take part in 
the World Congress in question. 

I shall communicate to Your Excellency in due course the programmes regarding tke 
Fifth Poultly Congress and the simultaneous International Exhibition.' . ' 

Thanlring Your Excellency for your courteous attention to this matter. 

I have, etc., 

(Sd.) A. C. BORDONARO. 

"l'he Most Honourable 

~¥¥9.uess ~fl:Wading, Q:.~B •• q.C.S.I., 
etc., etc., etc., 

ENCLOSURE II. 

COl'~ OF,A LE'M'ER,FROM THE SECRETARY, IIIIPERIAL COUNCIL OF AGRICULTURAL RESEARCH, 
. TO HIs MAJESTY'S UNDER SECRETARY OF STATE FOR INDIA, ECONOMIC AND OvER­

SEAS SECTION, INDIA OFFICE, WHITEHALL, LONDOtf, S. W. 1, No. 101/VET" DATED 
THE 17TH MARCH 1932. ' . 

SUBJECT :-WOI'ld's Poultry Cr:mgresB, ,Ro",e, 1933. 

With reference to the India Office letter No. E. & O. 7823/31, dated the 5th November 
1931, on the subject mention~d above, I am directed to aay that in present financial cir­
cumstances it is not possible to aay whether the Government of India, will be, able to depute 
any representative to the World's Poultry Congress to be held in Rome during 1933. A 
definite reply on the point will be sent by the end of the current ~ar. I am to requeSt that 
the Italian Governmel\t may, ~ informed accordingly. 

M123lC~R 
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APPENDIX xxx. 
SUBJECT No. 24. 

THE PUNJAB VETERINARY DEPARTMENT 8CHF.l\fF. FOR JNVF.sTIGATIO~ 
Th"TO THE MOST SUITABLE AND ECONOMIC METHODS OF r:O~IBATn. 
DIFFERENT TYPES OF PARASITIC INFECTION IN RlllINANTS IN I'll 
FIELD, CONCURRENTLY WITH EXPERUIElI."TS TO DETERmNE WH 
THER CERTAIN MINERAL DEFICIENCIES TEND TO LOWER ANlMA~ 
RESIST1\NCE TO PARASITIC INFECTION. 

Attention is invited to the attached application (Encl081lfe I) from the Dirf'Ctor 
Veterinary Services, Plmjab, for a gr:l.ntof R,. 460 non.reculTing and Re. In,6u8 recUITin 
or in all a sum of Rs. 20,128 spread over a period of three yt'&rS on IIo('count of the abov 
scheme. The Punja.b Government have permitted the Director to use the buildings an 
equipment of the Punjab Veterinary College and al80 agreed to a ImRlI expenditure 011 
drugs (Enclosure II). The scheme is submitted for the consideration of the Advisory 
Board. 

SlMLAS. W., 

The 13th July 19.12. 

ENCLOSURE I. 

CHARA.~ DAS, 

Secrdary. 

Copy OF A LETTER FROM THE OFFICIA'rING DmEOlOR, VETERDARY SBRVICJ!:S, 'Pu.JAB, 

C.uno SIMLA, TO TIlE SECRETARY, IMPERIAL COUNCIL 01' Au BICULTURAL RXSI!:'&RCIf, 
No.8-C., DATED THE 1ST JULY 1932. 

I have the honour to forward herewith a. proposal for some Parasitological Reaearch to 
be carried out at the Punjeb V~terinary C~lIt'ge. 

I requcst that you may kindly submit it to the Council for consideration. 

Scheme. fur inl'€stigation into the 111081 81litable and eCQnomic 'TfI,I'.J,h"d, oJ comJJati7l!1 differeTI,t 
type., oj parasitic infection in rumioonl8 in ate field, concllrrently l!'it" e.rperimP1lI .• to 
determine weather certain mineral de.ticiencies tend to louer ar,imal re.8i~tance to parasit. 
ic infection. 
Part I.-Mention has several times heen made in Annual R" lJOl't:; of tht' sU:&dy increaMe 

in parasitic infection of domestic animals, chiefly ruminantl', in low·lying damp areas, tud 
as riverain districtq, and in those areas which are under waWl" for Il. portitln of tne v£ar dUE 

to water-logging by canals. • 

Owing to the incrCllBe in the canal system in the Punj~b diseases of 8 parasitic z:.a.ture 
have become more preva.lent. 
, It is generally recogniscd that the economic loss occasioned by parllsitp8 ill enOrmOIJI 

almost incalculable, and this scheme is put forward with t:)C eXI'rC~6 ot-jed of attempf in! 
to analyse the basal causes of the increased infestation, and find lluit.aL:e treatment fen 
each type of parasitt', having due regard to the cost of the remedy. 

It is true that at present there are eertain drugs which cope Bucceesfully with lIoml 
typ('s of para.qitic infestation, hut on account of their cost, they can be utiliSf'd only iI 
hospitals and on a comparatively few cases. The use of them on large numhers of animab 
in the field i9 definitely prohibitro. by reMon of expenst', the re~'111t bdng that pr&cticallJ 
no orgaaised elfort on an extensive scale has been undertaken in India in this direc­
tion. 

Pari II.-It is JlOssible (il) that on account of repp..att'.d water-logging, the soil is denud, 
eel of, and the fouder grown on those a.:'ea.~ consequently lacks, some of the mineral cOIllltitu, 
eate es~('nt.ia.! fo~ proper a.nimal growth and development, wiih a consequent deleteriolll 
effect 014 tile re,sJ~tance of the fnim'll organi~;m a;:ainst pa.rasitic infection. Again (b) thil 
loosening of r'!fUStance may 1:e due to the rankness a.nd excess of fibrou. constituenta in tht 
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fodder of tl,ese regionA, thus greatly lessening allSimibility, with re~oltant loss of nutrition 
and the prdduction of a suitable environment for infesting parasites. 

It is possible for results to be obtained for Part I and deci.~ions to, bamade regarding 
Part II concurrently in one investigation. 

2. It is pr~posed that the experiments should be carried out, in the first instance, at the 
Punjab Veterinary College, and later in the field in the Punjab, but the problem affects, 
and the work, if successful, will benefit" the whole of India.. 

3. Lately, on accOunt of retrenchment, all the larger experimental animals at the above 
college were disposed of ; whilst, were new animals obtained, funds necessary for feedi!lg 
them cannot be allotted from the college resources. 

It will be necess8·ry to entertain an assistant to work with the' Parasitologist, ana, 
when necessary, with the officer·in·c:harge of the dietetic portion of the investigation, bu~ 
the bulk of his work will be with the former. ' 

4. It is proposed to use twenty calves of six to twelve months of age, twenty lambs and 
a similar number of goats. 

Young animals are chosen, because it is in them that the serious results of parasitic 
invasion, and the effects of ' mineral deficiency are evidenced. 

At the end of a year or thereabouts, it is proposed that the first lot of animals will be 
Bold, the proceeds being utilised for the purchase of new ones. It is hoped that recurring 

,expenditure under this head, will thus be avoided. 

5. The necessity for an assistant requirps elaboration. After the animals, cleared of 
parasites in the first instance, have been re-infested by feeding with ova, larvre, or hosts, it 
will be necessary to make daily microscopic examinations of faeces. As he will have to 
examine several fields of each animal (sixty animals) and distinguish the several kinds of 
eggs, his time will be fully occupied; indeed, he will have to acquire an expert knowledge and 
rapidity. For this purpose it will be necessary for him to apply himself to similar work for 
at least two months, before the infestation of the experimental animals. At a later date, 
it will probably be found necessary for him to conduct experiments in the field. One of 
the recent graduates who has shown a special aptitude for the wQrk during his. course in 
Parasitology, will be chosen. 

6. The animals will be divided into four batches. 

It is intended that fodder for one lot will be procured from the region of the Deg Nullah, 
for another lot from adjacent areas but not in the water-logged region; for the third from 
any other area neither water-logged nor adjac(lnt. 

The fourth batch of animals will be used as contro!.s and be fed on a. balanced ration 
with an admixtUre of green food • 

. 7. It is considered that the investigation will cov~ a period of three years. 

The estima.ted cost will be as follows :-

20 calves at Rs. 15 each 

20 lambs at Rs. 4 each 

20 kids at Rs. 4 each •• 

Ra. 

300 

80 

80 

460 

The above it a non-recurring charge and will be expended during the first year, 
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6 i.ttendants at Re. 13 p.m. 
Feed of c&ttle &t 5 annaa a day each 

:Feed of IIheep at 21 &nnas a day each 

Feed of goats at 21 annaa a day eIMlh 

Cost of grlU!8 and carting 

Assistant at Rs. 60 p.m. 

Contingencies, bedding, etc. 

-
Or RI. 7,016 for the 'fil'8t year and Rs. 6,556 for the two luooeeding 

years. 

Per 
annum, 

Ra-
936 

2,250 
1,125 
1,125 

300 

'120 

100 

6,558 

Total •• 20,128 

The buildings, drUge, and equipment Will be provided by the Punjab Gonmmebt, 

ENCLOSURE U. I 

COpy Ol!' A UTTER FROM THE DEPUTY SECRETARY TO GOVERNJrIF.NT, PuNJa. DEVIILOtJ 
MENT DEPARTMENT, TO THE DIRECTOR, VETERililABY SEB\"lCES, PvJlJU, No. '65~ 
D. (3), DATED TIlE 7TH JULY 1932. 

Order of the Ministry of Agriculture. 

SVlIIECT :-ScheiM ior some Parasitological ReseracA to be undertaken ", 1M PU1Ija'6 V .. 
rinary College. 

In repiy to your letter without number and date, returned herewith, 1 am d.iffiIted te 
.. y that the Punjab Government (Ministry of Agriculture) agrees to your wring the build· 
ings and equipment of the Punjab Veterinary College, Lahore, for the "ork in queatioD, imd 
also to the small expenditllre on drugs. 
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APPENDIX XXXI. 

St1BJECT No. 25. 
, SCHEME FOR RESEAttCH ON SUGARCANE IN THE MADRAS PRESIDENCY. 

Attention iii invited to the a.ttached memorandum (and enclosures thereto) addressed 
to all metnbers of the Sligar Committee in regard to the revised Bcheme for research on 
Bugarcane in the Madras Presidency. The schetne '(Enclosure IV) has received the ap­
proval of the Committee, in circulation, six members voting for and none against. 

The revised scheme which involves, in BO far as the Council is lIloncerned, a total 
expenditure of Rs. 80,570 spread over a period of five years, is now for the considel:"ation 
of the Advisory Board. • 

Daled the 6th July 1932. 

E~CLOSURE 1:. 

CHARAN DAS, 

Secretat,. 

Ml!:MORANDUlli: FROM THE IMPERIAL COpNCJL OF AGRICULTlrnAL 'RESEABcIr,'TO ALL MEM:­
llERS (INCLUDING CO'OPTED MEMBlilRS) 'OJ!' THE SUGAR COMlilITTEE, No. 137'l/AGRI., 
DATED SIMLA, S. W., THE 28TH MAy 1932. 

In November 1'931 the Government of Madras submitted a. scheme of research on 
Bugarcanefor consideration by the Sugar Committee Mits fourth meeting held in December 
1931. The scheme involved a total expenditure of Rs. '2,56,DOO, sprea:d over 'a 'period df five 
years out of which the local Government promised to meet a sum of Rs. 1,06,800, leaving 
the balanoe of Rs. 1,50,100 to be met by the Imperial Council of Agricultural Research. 

2. The scheme was first considered by a SulT-Committee appointed by the Sugar 
Committee and their recommendations were accepted by the main Committee at its meeting 
held on the 8th December 1931.. It will be seen from its report and the proceedings of the 
Committee (Enclosure II) that the Committee were of-opinion that the Anaka.palle Sugar­
cane Research Station should bo'strengthened. They also agreed to the principle .that '& 

Bub-station should be established in one of the new canal areas, but wished the suitability of 
Chittoor for this purpose to be further examined. The Committee rather felt tha.t the prin­
oipal justification of a grant to Madras lay in the p<issibility of 'future 'deVelopment and 
wanted the scheme to be prepared from that standpoint. At the meeting the Agricultural 
Expert to the Council also gave a verbal promise that either the Vice-Chairman or he would 
discuss technical details With the Madras authorities in due course. 

3. It W&5 subsequently ascertained 'from the Madras Government that the Itniicipated 
receipts from sugarcane a:nd its 'products amounting to Rs. 13,906 per a:nnum 'Would 'be 
made available for the Bcheme; This would reduce the contribution 'from ,the Imperial 
Council of Agricultural Research from Rs. 1,50,100 to Rs. 80,570 oVer a period of five 
years. 

4. The scheme was then submitted to the Advisory Board of the Council at its meeting 
beld in January 1932 for (i) any further suggestions that it may have to offer, and (ii) 
its endorsement of the recommendation of the Sugar Committee. The Advisory Board 
decided that the scheme after revision by the Madras Government should be reconsidered 

'by the Sugar Cotnmittee and should thereafter be 'referred ba.ckto the,Board '(Enclosure 
ill). 

5. The Agricultural Expert to the Council'reeently discussed the scheme persoiuilly 
with the Director of Agriculture, Madras, and certain amendments have now been 
carried ou(therein. The Bcheme as amended is enclosed (Enclosure IV). As stated above, 
deducting the value of anticipated receipts,viz., Re. 69,530,lhetotal expenditure oVer five 
years to be'met by the Council comes to Re. 80,570. 

6. With referenoe to the point raised by the Sugar Committee regarding the suitability 
of Chittoor as a. sub-station, 'the Direotor of Agriculture, Madras Presidency, has s~ted 



lhat; the chiet rea.aon lor selecting Chittoor &8 a sub-station is that condition. are entirolY! 
dissilnilar there to those at Anakapa.lle. The Chittoor ryot works under different conditions. 
Besides, Chittoor is said to be the only district in the Presidency where Bugar manufacture 
tinder indigenous methods is being attempted, and it is therefore necesea.ry to carry out the 
experiments there. Further, it haa been suggested &8 a sub-station in order that it may 
serve the central part of the Presidency where tank water supplemented by well water will 
have to be used for growing sugarcan&-unlike &8 in the Northern Cir<'arB where canal 
water supplemented by well water, if necessary, is available. Normally Chittoor hal! 7,200 
acres, North Arcot 3,600 acres and South Arcot 7,000 acres of 8ugarcane. 

7. The &Cherle as revised (Enclosure IV) is now suhmitted for the consideration of 
the Sugar Committee. If approved, it will be placed OOfore the Advisory Board B8 ita 
meeting to be held in July 1932. 

It is requested that a reply to this memorandum may kindly be Bent so B8 to reach 
the undersigned not later than the 19th June 1932. 

ENCLOSURE II. 

REl'ORT OF THE SUB-COMMITTEE ON ITEM Nos. 8, 9 AND 10 (a) OJ' THB AOENDA 011' THlII 
4TH MEE1.'!){Q· Oil' THE SUGAR COMMITTEE BELD AT NEW DELHI 0111 THE 7TH DECEMBEB 
1931. 

The Uniu,d Provmces Government have withdrawn their original propoaal. Item 10 
(not printed), as a comprehensive Bcheme has now been submitted after fuU consideration 
by the Provincial Research Committee. 

Item 10 (a) parll.-Agricultural. 

Subject to the following modifications, the Sub-Committee recommend for sanction 
parts (a) and (b) of this scheme. The Director of Agriculture explained that the Shahjahan­
pur sugarcane research farm has been placed under the control of Mr. Sothi, Economic 
Botanist, United Provinces, who will be in charge of both rice and lugarca.ne research. 
Statistical asSistance will be available from the Bureau of Economic. in conrwction with 
the planning and interpretation of field experimenta. The following reductions are recom­
mended:-

(1) Omission of the storekeeper's post. 

(2) Substitution of a clerk on Re. 50-5-75 for a /ltenographer clerk. 

(3) Reduction of travelling allowances to Re. 5,000 for t.he whole period of 6yeara. 

(4) Reduction of provillion of manures fromRe. 10,000 to Re. 5,000. 

This involves the reduction of the total grant for sectiol18 A and B to approximately 
Re. 75,000 spread (lver 5 yeara • 

. As regards Agricultural C, physiological and chemical, the Director of Agriculture 
would like to reconsider the proposal for physiological work. The Sub-Committee em­
phasised that sub-section (c) (2) was the more important. The question of a further grant 
for chemical physiological work may be examined a year later. 

The Sub· Committe recommend the addition to the Uinted ProvinceB Bcheme, as 
now revised, of provision for an Assistant Entomologist (or a Plant Pathologist) on a 
scale of Re. 200-20-300 per mensem for investigation of sugarcane pesta under the diree­
tio:q of the Government Entomologist. 

Punjab Agricultural8ckeme (Item R). 

The Sub-Committee are not satisfied that Lyallpur is the best centre for a Bugarcall8 
research station in the Punjab. At previous meetings of the Sugar Committee the import­
ance of the central tract has been emphasised and they would like the question of establish­
ing the sugarcane research station on the departmental farm at Jullundur to be re-exaD$l­
ed. 
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Suhject to the re·examination of the Bite, the Bcheme is recommended for sanctioll 
with the following modifications :-

(1) Pay of Sugarcane Specialist.-It is considered that the scale of Rs. 250-·25-
500 with liberty to pay an initial salary up to Rs. 400 per mensem is ade­
quate. 

(2) The post of Technica.l Chemist is unn,ecessary for the programme put forward 
and should be omitted: also ono post of Chemical Assistant. 

This will reduce the expenditure on staff to about Rs. 83,220 spread over five years. 

As regards the expenditure shown in' statement No.2, no special grounds have yet 
been shown for a departure from the Council's principle that buildings should be provided 
by tho local Government. Provision for machinery and implements is excessive; a sum 
of Rs. 6,000 would be adequate if the Station is established at Jullundur where water 
lifting machinery would be needed: otherwise about Rs. 2,000. The recurring grant for 
machinery and equipment OIl the manufacturing porti(>n of the scheme should be reduced to 
Rs. 2,000 per annum for re!l&ons subsequently stated. This reduces the total cost of the 
scheme to approximately Rs. 1,73,170 or Rs. 1,33,170 net after dcducting the 40,000 offer. 
ed by the Punjab Government. 

(3) Madras Agricultural scheme (Item 9). 

The Sub. Committee felt that they had not sufficient information before them to come 
to a definite conclusion on the financial details presented. They are agreed that the 
Anakapello sugarcane research station should bestrongt.hened. They also agree to the 
principle that a Bub-station should be established on one of the new canal areas but they 
wOllll like the suitability of Chittoor for this purpose to be further examined. 

IT.-Technological. 

(I) United Provinces.-Mr. Srivastava expl~ined that this was an experiment in the 
usc of hydro-eloctric power for sugarcane crushing and sugar manufacture and not 'an ex· 
periment with sug!1.rc~ne crushers or in sugar-boiling. The Sub-Committee enquired why 
the whole cost should not he met by the Hydro-electric circle of the Irrigation Dep3rtment; 
it ~as cxplained that this would lead to indefinite delay and that the main object of the 
present scheme was the utilisation of eleotric current for a.gricultural purposes. The Sub· 
Committee recommend that thE> grant be sanctioned on the condition that the United Pra­
vinces Government will undertake to pnrohase the machinery at 75 per cent. of its cost at 
the end of the first year. The Sub-Committee desire to emphasise that as the object 
of the experiment is to ascertain the- relative cost of electric motors and oil-engines for 
this class of agricultural operation, full electrical records should be maintained and a report 
made to the Council on this point at the conclusion of the experiment. 

Punjab.-It is reoommonded that sections 6 and 7 of the proposed programme of work 
be omitted pending further experience, by the Sugar Technologist, of the problems now 
under examil'.J1tion has been gained. It is recommended that a gn.nt of Rs. 10,000 spread 
over the 5 years bo provided for the purchase and testing of equipment to enable the Punjab 
Agricultural Depsrtment, to co-opemte with the Sugar Technologist and to take advantage 
uf his results and test their applicability to local conditions in the Punjab. 

In connection with this report Chowdhry IIIukhtar Singh enquired if there wa.~ any 
co-ordination between the research schemes of the various provinces to which Mr. Burt 
replied th'1t all these schemes were t.he result of our previous decision to have a clmin of 
l'\'search stations in the main sug3.rC3ne belt. Rao Bahadur Vcnkataraman, referred 
pa~ticularly to the United Provinces scheme and the refel'ence therein ahout Mr. 
Howards' Look and the Indian Sugar Committec's report. He said that in the light of world 
experience it WJ·S not essential that the breeding and the crossing work should be done in 
the area for which the sugarcane variety was needed, and in support of this he quoted 
the instance of canos bred in Demerara which were being used in Louisian3. and also of 
cane bred in Java (P. O. J. 213) which was grown in Louisiana and Argentina.. Simi· 
larly, the canes grown in Japan had been obtained from Java.. There was no ground for 
the vicw that the actual production of crosses should be effected in the areas where 

. they. were to be grown. He &d<ied that Coimbat-ore crossed seeds were being sellt to 
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1Iawa.ii and AuatreJia &Ild the United Provinoee in India Wen! Bearer to Coimbatore than 
either Hawaii or Aw.tralia. Mr. Noel Deerr endOJ'Bed tWa ~d aaid that. he agreed with 
R. B. Venkawaman in every partioular. R. B. \'enkata.raman ahlo mentioned for the 
information of the Committee that he had been Buc~sful at Karnal in getting IUgar­
cane seeds to germinate in Bub.tropical India and added that, with propertechniquft, proper 
supervision and Bowing at the proper time, it was quite possible to get lugarcanft IlE'ftd to 
germinate in Upper India. This madQ practically redundant the Boheme which had 
already been sanctioned for Shahjahanpur to transport _rllin@. at a COBt of RI. 6,000. 
The 3rd point 118 mentioned was that he was now investigating the different. timr, of 
Bowing for Sorghum hybrids and the Shahjahanpur scheme will be very useful to him. 

In connection :with the Punjab sc,heme Mr. Burt Bxplained that the queetion of lite 
was very imPOltant. The Sugar Committee had all along been of opinion that the augar­
.cane research station should be located in the Central Punjab. R. B. Vonkataraman laid 
..in this connectiOl) that in Lyallpur cotton was a oompetitive crop with sugarcane and the 
.area under augarcane fluotuated very considerably from year to year in that traot depend. 
ing upon the price of ,cotton. It was important therefore that our .retearoh ltation .houl~ 
.be establiahed in I/o tract where the area under ~ W80I lteady. 

AI regards Madras, Mr. Burt explained that the Machas Government had now reviled 
their former opinion that there was no scope for the expansion of Bugarcane cultivation in 
that Presidency and the present prOp06al of the Madras Government W80I based on that 
,gw. The Sub-COmmittee .. pproved of the expaoaion of the AnakapallB r_arch ltation 
.Dd of the provision of a sub·station but desired the question of site of the la.tt.er to be more 
~ully examined. Thto Bcheme was completa on the financial side but Jacking in teohDical 
details. 

In connection with the technical Bide of the Punjab soheme, Mr. Burt explained and 
the Committee agreed that they should wait till Mr. Srivastava's work progrt'lllS8d a little 
furth!", it was on this account that S!lb-Committee had l"lduced the proposed JU\Ilual pant 
of RI. 10,000 for sugar ma.chinery • year to RI. 2,000 per ann~m. ' 

Mr. Burt .referred to page. of the printed ~Ptrl in CODQOction ,wi~ .tem lOla) and 
-Ilaid that iQ. view of thediscllSSion on subject 4 it woul<leeem aufficient to p~ on recur!! 
,that the agency for ca.rrying out ~ investigation in conneotion with the coat of IUga.rcall8 
j)ultivation should .be the Board of Ec~oljlic ~nquiry P1 ~he .pnitell ,l'.covinoel and 
JlttaQbed Bureaq. l'lWs :was~pproved. 

ENCLOSURE llL 

EXTRACT FROM THE PROCEEDINGS OF THE MEETING OF TIlE ADVISORY BoARD 0' YR. 
WEliJAL CoUNCIl- OF AGRICULTURAL R.ESEABCll HELD AT NEw DBLJII 011 WEDJlU-
DAY, TXIi: 27TH JANUARY 1932. . ,. * * • ,. • • .. • 

. Im No. 16(A).-Scheme of re86arck on 8ugarca~ in ,eke Madras PruideneJ. ScAeme 
BUbmitUd by eke Madras Agricultural Department. 

Rao .:Baha.dur An~nda Rao introduced the scheme. He considered that necessary 
details were contained in the scheme and he was therefore not clear &8 to why it had been 
·referred back by the Sugar Committee. Mr. Mehta intervening stated tha.t the Sub·Com· 
Illittee appointed by the Sugar Committee for considering the Sugar schemes 11'&1 unable to 
.follow the details of the Madras scheme and had therefore decided that further detaile 
,should be obtained from the Madras Government and a revised scheme placed beI(re the 
.Committee. The ChairJDan added tha.t.it was suggested in the Suga.r Committee that the 
Vice·Chairman or the Agricultural Expert should meet representatives of the Madras Goy-

.ernment and explain to ~hem the lines on which the /lCheme should be re-drafted. 

;Professor Gangulee stated that the Sub-Committee'. report W&I DDt IlUfJicieDtly pre­
.cise in Jltating,tbat .. they had not lIllfficient informa.tion before them to come &0 a defiait.e 
._clusion on the finaDcial details presented". He considered that the Madras acbam • 
.-.aagoodor .. bad_theVDitedl'J:o~.awll'wljablCheme&. .Dr.Colemall8llpJIC?rted 



Professor G angulee. Professor Cangulee also added that referring to the list of grant. 
given to the various provinces, it was observed that Madras had received inadequate coli­
lIideration from the Council. 

!Profell8or Agharkar suggested that the technical side of the scheme should be amaJga­
m&ted with the Sugar Technologist's Bcheme. He also pointed out that according to the 
Madras scheme, the Madras Government were going to hand over Re. 14,000 annua.lly to 
the Research Council, whereas the Government of the United Provinces wel'e not willing 
to supply 'cane free of charge from the Shahjahanpurfarm. 

Dr. Subramanyam pointed out taat provision had been made in the schame for resi· 
odential buildings, which was contrary to the principle followed by the Council in giving 
grants. The C.airman explained that when the financial details of the scheme were examin. 
ed all Buoh items will be scrutinized. Dr. Colemaa recommended that the scheme be sent 
back to the Madrll8 Government for revision and that it should then be placed before the 
Sugar Committee, after which it should be referred back to the Advisory Board. He par· 
ticularly desired the Sugar Committee to be informed t,hat their attitude towards this scheme 
\'Vas to be deprecated as the scheme was oomidered to be a.s good as the other two provincial 

, schemes. Professor Gangulee moved and l\Ir. Plymen seconded that "the Board supports 
the Madras scheme subject to financial and technical details being presented to the Sugar 
Committee and that it may be referred t~ the Governing Body". The resolution was 
rejected by the Board which decided unanimously that the scheme after revision by the 
.Madras Goveru.ment should be re·considered by the Sugar Committee and should thereaftelo 
,be refel!red back to this Board. 

ENCLOSURE IV. 
'Copy OF A LETTER !FOOM THE SECRETARY TO THE GOVERNMENT OF MADRA!';, DEVELOP­

, MEN'!' DEPARTMENT, TO THE SECRETARV, IMPERIAL COUNCIL OF A'lRJCULTl1RAL RII. 
SEARCH, No. 1342-IIIj31-7, DATE!) TElIiIIlTH NOVEMBER 1931. 

S ckerM of Te'llIlrch Oil Sugarcane. 

, With reference to Mr. Hydari'& letter No. 956-Agri., dated the 2nd May 1931 (nof; 
printed), I am directed to enclose a Soheme of Research on Sugarcane submitted by the 
Director of Agrioulture, Madras. I am to commend it for the oonsideration of the Impe­
t'ial Counoil of Agrioultural Research. It will be observed from the Director of Agrioulture's 
report that the scheme costs Re. 2,5G,900 out of which Ra. 1,06,800 may be accepted as 
,contributioll 'Qy tms Government. 

Sclwime oltll~ /)irector of Agriculture. 
I have the honour to state that the Government in their letter No. 1153, dated the 9th of 

,July 1929 (not printed) to the Government of India said that" this Government consider 
that the needs of the Presidency are now adequately provided for 0.9 the Imperial Sugar. 

"Cane breeding station at Coimbatore has been extended to deal with thick canes and a 
'IlUga.roaRe testing station has been established at Anakapalle incharge of a gazetted officer 
Where considerable progress has already been made with local problems." Since that state­
~eDt ~as made, there has been a happy change in the policy of Government ,as e~em?lified 
In theIr support for an economic enquiry into the cost of sugarcane cultIvation In tho 
Madras Presidency [l'ide No. 158-MB., dated the 5th February 1931 (not printed)]. Tho 
reason for this ohange was mainly due to having realised the futility of raising paddy in 
extensive areas with prices at such a low ebb. A change in the looal practice was found 
,esstmtiaJ to meet the new situation, and sugarcane offered an excellent substitute .gi~ng 
more handsome returns. In fact, it is a happy augury of the future that the lITIgatIOn 

,DeVelopment B:>a.rd has under its consideration the advisability of utilising the Lower 
Bhavani irrigation project in the Coimbatore distriot for the irrigation of dry crops rather 
than f~r paddy as had been the policy all along. In these changing circumstances sug:",r­
e&ne WIll undoubtedly play an important role. However, in view of the financial depI'63Slon 
and other causes, there is no likelihood of this and other irrigation schemes of this nloture 
Qla~iaJising for another ten years. Besides, suga.roane is an important c!l.Sh cr~p of the 
P(elIl,dency. It takes a prominent place both in acreage aad yield among the mam sugar- . 
l412~!9A.R ' . 2& 

, , 



nne producing provinceil of the country. While several oropa have their spooialist., IUgaJ'­
cane dfSpite its importance, has had to get on without one due to financial depnlllllion. 

2. The area. under cane in the Presidency during the IMt. decade has had a chequered 
career. There is no doubt that during the last few le&l'8 it has gone down aa shown be­
low.-

Year. Acree. 

1920.21 103,823 

1921-22 119,313 

1922·23 131.095 

1923-24 121,298 

1924-25 110,360 

1925·26 112,821 

1926·27 114,493 

1927·28 105,950 

1928-29 89,073 

1929-30 98,107 

Apart from economic causee which would affect a world crop like lugarcane there are other 
causes contributing to the restriction in area. Want of initial capitaJ, high 00It of pro­
duction, limitations with regard to soil and water-supply, low prices are some of them. Poor 
quality canes : periodieal visitations of insect pests and diseases, narrow rotatiolll, unecono­
mic cultural methods, wasteful irrigational practices, crude methode in tho manufactur. 
of jaggery and their quota. 

3. Although Agricultural Research Station, Anakllpalle, has been reoogni-t as the 
sugarcane research station of the Presidency, ~earch work has not been confined to IMlgar­
cane alone: similar work on paddy and ragi has been going on simultaneously. Progrese in 
fundamental and agronomic research has been bngible, but it has been confined to local 
problems. Besides Anakapalle repre3ents only the district of Vizil.gapatam with 35,000 
acres under Bugarcane-:-the largest in the Presidency. The Central districts in the presi. 
dency numbering more than half a dozen, grow 8ugarcane on about 30,000 _ largel, 
with the help of lift irrigation. This repreaentil over 25 per cent. of the area. under lugar· 
eane in the presidency. 

4. I, therefore, venture to put forward a Bcheme of l'63earch which would give I11pf~ 
mrults during the period of five years to solve some of the problems mentioned abon. 

Nearly four-fifths of the irrigated area in the Presidency is under flow irrigation; bul 
the needs of the farmer engaged in lift irrigation, situated 118 he ia 1Illder mOllt adverse cir 
cumstanccslabouring hard at the mhote or piootah and irrigating but a few cents a day.' 
high cost, have to be considered at the same time. It is, therefore. proposed to have twc 
stations, a larger one to represent flow irrigatioJl and a BJDaller one for vacts under lif 
irrigation. 

• 5 •. lmprov~ent in the economics of the sugarcane cultintor may be effected either b~ 
mcreasmg the YIelds or by reducing the cost of cultivatioD or by both. The problem 
to be investigated come under three diatinct heads ;-

1.-111Ct'etI8e ill the yield 0/ B1VJarCll.ne. 

By (a) V ~ test. These will be laid down not only at the Anakapal1e and Chittoo 
Stationa but also at the Central farm, Coimbatore, where sugarcane is raiseo 
in rotation with paddy. The tests will include thick and medium cana no, 
being groWD at the Imperial Ca.ne-breeding Station. 

(b) Vigorons seed material obtained by sllort crop planting. A large mea&01'8 CI 

• suecess hM already been achieved in one or two varieties at the Agricultun 
~rch ~tation, Anakapal1e but this needs angmentation and dup1icatio 
m tracts different in climatic and soil conditiona like the ClUttoor diat.rict. 
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(e) Spacing 'methods in relation to varieties and source of irrigation, methods in 
planting, cultural methods, etc. 

(d) -Manurial methods. Sufficient information in the manuring of sugarcane has 
already been gained and therefore no investigation in this direction is pro­
posed except in so far as it affects items 2(a) and 3(a) below. 

2\--Reduction in cost of production. I 

By (al A. reduction in the manure bill. The investigation aims at finding out the 
possibility of outting down the cost of manuring the bulk crop by judiciously 
manuring the crop intended for seed material~ Experiments in plant nutri~ 
tion ha.ve revealed that plants absorb large quantities of nutrients in their 
very young stages and plants with a good start are better able to witlistand 
adverse conditions in later life. Therefore, seedlings or seed material raised 
under well manured conditions should, according to this observation, do 
better after transplanting or sowing than those raised under unmanured' or 
insufficiently manured conditione. Experiments carried out at Coimbatore 
and Anakapalle have already illdicated that this is the case. Further experi­
mental proof is necessary and if this is obtained, we should be giving a..distinct 
stimulus to cane cultivation by considerably reducing the cost under 
manure. 

(b) A. reduction in the cost of irrigation. During the growth of the crop, sugarcane­
receives a large number of irrig~tions ; in localities under lift irrigation, the' 
area under sugarcane is mainly limited by the amount of irrigation water 
available. In seasons of deficient rainfall, the area becomes considerably 
reduced. 

Experiments at the Agricultural Research Station, AnakapalJe, have revealed that 
Co. 213 can be grown successfully Ul'lder the normal rainfall conditions supple­
mented by about 4 acre-inches of irrigation at tlie time of planting. If this 
experiment could be successf.ully repeated at this place with other varietills ; 
.and in localities where irrigation is costly, it will be little short of a revolution 
in the irrigational practices of the country. This would also tend to increase 
the area of sugarcane in the l'residency. 

(e) A. reduction in the cost of methods in wrapping and propping. On account of 
cyclonic storms the Province is subject, the practice of wrapping -and prop­
ping cane is almost' universal, entailing a large amount of outlay. The me­
thods employed are capable of improvement in efficiency and of reduction 
in cost. An investigation into the methods of planting and spacing may 
even' result in the ,elimination of th~ operation. ' 

4d) A. reduction in cost of cultural and planting methods. The indigenous prac­
tices are laborious, slow and wasteful: Introductionof labour-saving machin­
ery and more efficient methods in planting are indicated. 

3.-Improvement in the manufacture. of jaggery. 

:By (a) An improvement in the colour and keeping qualities of jaggery. The loss 
, ofthe cultivator consequent· on defects in these, our ignorance of the chemistry 

of jaggery.manufacture, and. the fact that.this aspect h.aII so farremained un­
explored by other workers made an investigation into this subject imperative. 
The enquiry will be to ascertain the factors that affect the colour and keeping 
quality of jaggery and the effect of manures on its quality. Although a 
beginning is being made in this investigation at the Agricultural Research 
Station, Anakapalle, for a thorough and a large scale investigation that this 
important problem warrants, the laboratory and equipment need immediate 
extension. 

(b) An improvement in the Mechanical methods employed in the manufacture of 
jaggery and brown sugar. The manufacture of white sugar suited to ryots 
conditions is in an undeveloped state practically throughout the country. 
With the collaboration of the Department of Industries, it is also proposed. 



to explore the poesibility of introd1;lcing oeatrifugaJ machinee 10 largely em­
ployed in the United Provincee. 

It will be observed that problema propclllefl to be tackled are in the main ef inter­
provincial importance and i$ is hoped that investigationl prvpoeeci here will profit aJeo the 
ryota of other Provinces. 

6. E8timates herdin attached are aelf.expJanatory. The object being to make _ of 
materiala and resources available at AnakapaJIe. provision is made there only for bare 
necessitiell in equipment. The land proposed for the aub·.tatioll will be takea on ~. 
All buildings proposed for erection will be of a tempora.ry Datura,. I. that at the expiry of 
the lease they will be worth practic&lly Dothing. The experimental area of 50 acl'M at the 
Agricultural Research Station, Anakapalle. and the 30 _ of the eub .. tation at Chittoor. 
will with a 3·year rotation give about 26 acres of cane, 20 acl'M of garden crvPl (two crop.) 
and 35 acres of paddy. Of the statf provided. the folWwing are av&ilable at AnabpaJle for 
this scheme :-

(Farm Manager in Madrae means an Agricultural A4aiatant. ~uperinteDdent me&D& 
the Chief Investigation Officer.) 

I Superintendent •. 

2 Farm Managers~ 

1 Assistant Farm M&D&ger;. 

1 Chemistry Assistant, 

1 Laboratory Attender. 
1 Fieldman. and 

1 Peon. 
The additional staff required is aelolIows :_ 

1 Farm Manager on •• 

1 Assistant in Botany on 

1 Field man on 

1 Farm MaII&ger on 

1 :Farm Manager on 

1 Assistant in Botany 

2 Fie1dmen Oil 

1 Clerkoll 

1 Peou.on 

Chittoor. .. •• 120--10--170 

8~120 

~120 

~ 

7. The total expenditure of &t scheme for 5 year. COmel W RI. 2,56,900 '" whkla 
the contribution of the Government 9f ~ is !loB folknva _ ... 

Stafl -WorkiJli ExpeDBeI _ -, 
... 

Ra. 
66.000 
50.800 

1.06.800 
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8. The fonowing will be the annual receipts from the two stations :-

I. Jagger; from 26 acreS at 8,000 Ibs. peJ' acre (208,000 Ibs. ,at 
15 lb. per rupee) 

2. Paddy from 35 acres yielding 2,500 lbs. ]ler acre (87,500 lbs. 
at 45 lbs. per rupee) • • ' , •• 

3. Carden produce from 40 acres a1; Re. 100 per' acre 

4. Cane setts, etc. •• t· 

Total 

Pro-poled Sugarcane RuearcA Statiou. 

L'In4 required-
Sub·station at Chittoor under irrigated dry conditions 

~pare for buildings~sheds, furnace. etc. 

The lea8e l'alut II'ill be :-

30 acres garden land at Rs. 75 an acre 

·3 acres dry land at Rs. 16 per aere or roughly 

Layout, road, Je:nct, dc_ 

l.ay out of plots at Chittoor 

Fenoing with barbed wire, 5 strands with angle iron postsinclusiv.of 
iron posts, corner posts, gates-2,500 yards at Rupee one IS 

yard 

Wire netting for 10 acres of sugarcane against jaekal attack 

Bvildinga.-Ruidential.-Katclia building8 to last/or about fj...,..'1 year,. 

Olle Manager 

One Assistant Manager 

One fieldman 

Four oooly huts 

At Chit/oar. 

" 

.. 

13,866 

1,9« 
4,(01) - 40 

19,800 

30 acres. 

3 acres. 

, 33acfes. 

Rs. 

2,250 

50 

2,300 

Re. 

600 

2,500 

600 

3,700 

Re. 
3,000 

2,000 

1,000 

400 

6,400 
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Office roOm and store 48' X lIS' wit.h 8' VerandM1 in front. Brick 
in mud with concrete flooring and galvanilled iron rooling 
protected with matting for the office alone at Ra. 1·8-0 a 
sq. ft. •• ., •• •• •• •• 

Cattle shed for I) pairs with a feed-room, brick in mud walla, earth. 
'flooring and thatched shed 50' X 10', 500 sq. ft. at 0-12-0 & 

sq. ft. 
Cart stand and implement shed (thatched) 24' X 15', 12' X 15' 

540 sq. ft. at 0·12-0 per sq. foot •• 

Drying and threshing floor. 

Furnaces and shed •. 

Water meters 
Water troughs, feed trough, etc. 

Rain gauge 

Anemometer and Thermohygrograph, etc. 
Miscellaneous 

RI. 

1,350 

375 

.05 

150 
150 

1500' 

100 
50 " 

1,000 " 
120 

4,200 

Total buildings far Chittoor 10,600 

Elluipment. Anakapa1ll. Chittoor. 

L1~e-8tock 5 pairs at Rs. 350 each 

Dead stock-6 cane mills (2 for Anakapalle) 

.Taggery pans, moulds, etc. 

Bins, receptacles, etc. 

Two oil t"ngines 

Chains, ropes. etc. 
, Fit"ld labels 

Two carts 

Farms tools. crow bars, etc. 

Ploughs and field implementa 

Laboratory materials for chemical and botanical 
equipment 

Thermohygrograph and other meteorological instrn. 
menta ........ 

YiscellaneoUli itemalike reference ~ks. etc. 

Ba. Ra~ 

300 

300 

2,300 

1,000 

400 

1,750 

600· 
200. 

200 
4,000. 

150' 

30, 

2~ 

15(). 

200 

1,700 

4,300 9,700 



Furniture-OAiteoOf' :-

Tables 4 •• 

Chaira6 •• 

Almirahs 2 

Reoord raoks, shelves, etc. 

Clooks, coat-raok, wash stand 
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Re. 

120 

30 

'10 

50 

30 

300 

STAFF. 

Superintendents, Rs. 25O--~5- '150/425) 

Madras I. C. A. Po. contribution. 

contribution. 

Anakapalle. Ohitt<lor. 

Rs. Rs. Rs. 

5,100 

2 Farm Managers, Re. 120-10-1'10/(140) 1,680 1,680 

1 Farm Manager, Rs. 85--5--120/(120) ., 1,440 

1 Farm Manager, Re. 85-5-120/(120) .. 1,440 

1 Fa.rm Manager, Rs. 85--5-120/(95) ., 1,140 

1 Assilltant Farm Managor, Rs. 45--3--75J 
(73) 876 

2 Botany Assistants, Rs. 85--5--120/(95) 1,140 1,140 

1 Chemistry Assistant, Rs. 85-5-120/ 
(117) 1,404 

] Fieldman, Re. 35--50/(41) 492 

3 Fieldmen, Re. 35--50/(38) 456 912 

I Clerk, Rs. 60-4-80/(68) 816 

1 Laboratory Attendant, Rs. 25--1-35/(27) 324 

1 Peon, Rs. 12-18/(12) 144 144 

11,220 3,276 5,832 

or 11,200 or 3,300 or 5,800 

9,108 or 0,100 



.. ABSTRACT • . , -
I year. II )",ar. III year. IVyear. Vyear. 

I.C.A.R. I.C.A.R. I.C.A.R. I.C.A.R. I.C. A. a. 
contribution. 08ntributio .. contribution. contribution. oontributioa. 

Fartion!.,.. Mad ..... Mad_ Mad ...... Madru Madru 
oontri . . oontri .. oontri .. contri· contri· 
bution bution bution badon, bution. 
ADak.· Anaka- Anaka· Anak ... An .. k .. • Anw. Anaka· Anaka- Anab· Anab-
palle. palle. Chittoor, palIe. palIe. Chittoor. palIe. palla. Chittoor. palle. palIe. Chittoor. palIe. paIIe. Chittoor. 

------------------,------
Re. IW. Ro. Ra. RI. IW. IW. Re.' IW. IW. IW. IW. Be.. It&. Be. 

1. Layout .. .. .. .. 3,700 .. .. .. .. ~. .. . . .. .. .. .. .. 
2. Jluildinp •• .. .. .. 10,600 .. .. .. .. .. . . .. .. .. .. .. .. 
a. Equipmen' •• .. .. 4,300 11,700 .. .. .. .. .. .. .. .. .. .. . . . . 
4. J:umituft' •• .. .. .. 300 .. .. .. .. .. .. .. .. .. .. .. 
6. Working Ell"" ...... .. 11,400 .. 16,100 11,600 .. 11,000 9,Il00 .. 12,900 10.000 .. 13.000 9,900 .. 13,000 
6. Stall .. .. 11,200 3,300 6,800 11.200 3,300 l',800 11,200 3.300 6,800 11,200 8,300 6,800 11,200 3,300 6,800 
7. 'fi"....nin~ Allowanoe .. 1,500 .. .. 1,500 .. .. 1.500 .. .. 1,500 .. .. 1,600 .. 
.. Contingenui .. .. .. 600 .. .. 600 .. .. 600 .. .. 600 .. .. 600 .. ------------. 

22,600 11,600 46,200 20,800 6,300 16.800 21,.100 6,300 18,700 11,200 6,300 18.808 81,100 11,300 18,800 .. , .. , . , L , . , . .. .. .. • .. 
Total .. 22,600 &6,800 20,800 12,100 21,100 24.000 11,200 24,100 81,100 24,100 

Ga,li' D TO'rolL .. 1,66,800 
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APPENDIX xxm. 
SUBJE<Jl' No. 26. 

(A) SCHEME FOR THE ESTABLISH~IENT OF A SUGARCANE RESEARCH 
STATION IN THE PUNJAB. 

(B) APPLICATION FROM THE GOVERNMENT OF THE UNITED PROVINCES 
FOR A GRANT FOR li"WESTIGATION INTO VARIOUS PROBLEMS OF 
SUGAR INDUSTRY IN THE UNITED PROVINCES. 

(C) SCHEME FOR A RESEARCH AND TESTING STATION FOR THE INDIGE­
NOUS SYSTEM OF OUR AND SUGAR MANUFACTURE, DRAWN 'UP BY THE 
SUGAR TECHNOLOGIST, IMPERIAL COUNCIL OF AGRICULTURAL RE­
SEARCH. 

Attention is invited to the attached memorandum (and Enclosures I-X thereto) ad­
dressed to all members of the Sug~ Committee, No. 1551-A., dated tbe 23rd June 1932 in 
reg~d to the three schemes mentioned above. The schemes have received the approval 
of a majority of the Sug~ Committee, in circulation. 

2. Certain members of the Committee have made critical remarks on the sohemes. 
Copies of their letters will.be found in Enclosure XI. 

The schemes are now for the consideration of the Advisory Board. 

CHARAN DAS, 

Tilt 13th July 1932. Secretary. 

No. 1551-A. 

Il\IPlDRUL COUNCIL OJ' AGRICULTURAL RESEARCH, 8nu.A, S. W., TH1II23RD JUNE 1392. 

JJi emorandum. 

At its fourth meeting held in December 1931 the Sugar Committee considered and 
recommended the following three sohemes subject to oertain modifications and conditions :-

(il Soheme for the establishment of a Sugarcane research station in the Punjab 
(Enclosure 1)-

Grant applied for-Rs. 16,450 non-recurring and 
Re. 2,38,120 recurring during 5 years. 

Total 

Grant recommended by Sugar Committee-

Non-recurring 

Recurring in 5 years less Re. 40,000 to be provided by 
the Punjab Government 

Total 5 years 

Ml231CAR 

Re. 

2,55,000 

Re. 

9,650 

1,413,320 

1.32.970 

2 . 
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(ii) Application from the "lTnited Provinces Government for. grant for invll8tig .. 
tion into the problem of sugar ind\Ultry in the United ProvinOl'8 (EnolOllure 
ll}-

Grant applied for­

Non-recurring 

5 years recurring 

Grant recommended­

Non-recurring •• 

I) years recurring 

Total 

Total I) years 

R!I. 

31.930 

1.44.880 

1.76.810 

Re. 

23.000 

94,820 

1,17,820 

(iii) Scheme for a Research and Testing Station for the indigenous Iystem of gur 
and sugar manufacture (Enclosure ill)-

Capital expenditure 

Recurring expenditure, 5 years 

Total 

Re. 
76,000 

91,380 

1,67,380 

All the three schemes were then placed before the Advisory Board.t ita meeting held 
in January 1932. The Board, however, decided that they IIhould he referred back to the 
BugILl' Committee for consideration with special reference to the definition of problema and 
allotment of work (Enclosure VllI). 

2. From the attached extracts from the proceedings of the Advisory Board (Encl(). 
sure VITI) it will he seen that the Board. wben considering theae schemes. gave insufficient 
attention to the following three very important considerations, N.-

(i) In administering the special grant of Re. 10 lakhs for developing the sugar 
industry the Council should not meticulously enforce some of the considera­
tions which apply to general research schemes ; 

il) The Imperial Council has already endorsed the policy of the Sugar Committee 
that a chain of sugarcane research staticns should he est:J.bliahed throughout 
the sugarcane belt; 

<iii) Unlike other crops, the greater part of the sugarcane area in India is oontained 
in a.definite sugarcane belt stretching from Bengal in the BOuth-eaat to the 
central Punjab in the north-west. This belt includes over 2,400,000 acres 
out of the total Indian sugarcane area of 2,800,000 acres. 

3. With reference to the considerations mentioned in the preceding paragraph. it may 
be explained that the Governing Body at its second meeting accepted the principle that 
there must b6 more latitude in the administration of the special grant made by the Govern­
ment of India for the encouragement of the sugar industry than in regard to other research 
schemes. Practioally all the work on sugarcane in India, except the production of ~Jing 
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canes at Coimbatore (and the MBociated research work at that centre), has been done by 
provincial governmente and it was no doubt the intention of the Government of India 
that the special grant for eugar ehould be used to supplement eHorta in the best possible 
way. 

The Sugar Committee's general scheme for a chain of sugarcane researoh stations 
throughout the main sugarcane belt included one in North Bihar, one in Gorakhpur, the 
cxioting provincial station at Shahjahanpur,a station in Meerut, the sub-station (of Coim. 
batoro) at Rarnal and the Punjab Station whioh the Committee recommended should be 
somewhere in the Central Punjab. The extreme limit was provided by the existing Punjab 
exp~rimental farm at Gurdaspur. 

The primary work whioh the Committee had in view for this chain of stations was the 
testing of new varieties of oane, the constant recording of the behaviour of standard varie­
ties of oane, aspeoially of those whioh have been recently established in oultivation 
with special referenoe to their behaviour towards diseases and peste and their suitability 
to local method of manufaoture. As central factories increase, probably changes in the 
varieties grown will be desirable. The question of testing cannot therefore be divorced 
from the question of breeding in sugarcane work especially as vegetative reproduction 
renders unnecessary much of the selection work after a hybrid has been created which is 
necessary with orops roproduced from seed. Adequate and early testing is second in 
importance only to the production of improved seedlings. The provision of a sub-station 
of Coimba.tore bas enabled a considerable advance to be made and a further refinement of 
methods which will probably shorten the interval between the production of a bateh of 
seedlings and the introduction of the best in the cultiva.tion. But the need for system!l.tio 
testing is as groat as ever and in the opinion of the Vice-Chairman of the Council the Suga.r 
Committee, far from reoommending unrelated schemes, has always taken ca.re to recommend 
only those which form part of 80 oa.refully co-ordinated whole. 

The etudy of cultural methods Qfld manurial requirements, atc., was included in the 
work of these research stations, because it is not possible to separate these aspeot!! of the 
problems from the varietal question. Both the manure and water supply must be taken 
into consideration in deoiding on 80 new variety for introduction. 

4. The Punjab scheme (Enclosure I) would appea.r to fit in well with the Sugar Com­
mittee's general Echeme for a chain of research stations explained above. Only in rega.rd 
to ite site was there any difficult.y and this question the Sugar Committee recommended to 
be referred baok for further examination by the Local Government and the Provincial 
Department of Agrioulture. The proposed a~icultural work is quite definite and there is 
need for such work as part of the Sugar Committee's general scheme. ,There has been 
some misundorstanding ovt'r the technologioa.l proposals as the criticism in the 
Advisory Boa.rd (Enolosure VIII) seems to ha.ve been directed less against the Sugar Com­
mittee's recommendations than against 80 portion of the scheme which they did not recom­
mend. The original proposa.ls in t.his respect were rejected by the Sugar Committee and 
found no support in the Advisory BOIU'd. The SuO'ar Committee recommended 80 grant of 
Rs. 10,000 spread over five years (average 2,000 pe~ annum) to enable the Punjab Agricul­
tura.l Department to co-operate with the Counoil's Sugar Technologist, whose a.otual 
experimental work will be done in the United Provinces and test the applioability of his 
resulte to Punjab conditions. That oonditions do vary is undoubted and this was put 
forward as 80 definite proposal for making the Sugar Te'chnologist's work better available 
to the Punjab. 

In the ciroumstances the Chairman of the Committee suggests that the Sugar Com­
mittee might emphasise the pointe mentioned above and recommend the grant again. 

I). A.~ rega.rds the scheme f01' investigation into the problem of suga.r industry in the 
United Provinces (Enolosure U), the position was explained to the ~al Gover~ment 
in considerable detail (Enclosure IX) so that they may, if necessary, sUltahly reVISe the 
Bcheme and forward it in time for consideration by the Advisory Boa.rd at its forthcoming 
mooting. It will be seen that special emphasis was laid on the lack of apparent connec­
tion between Mr. Clarke's original proposals (not printed) and the scheme (Enclosure II) 
under consideration and the Looal Government were asked to furnish certain pa.rtioulars 
for the information of the Committee and the Advisory Board. The Government of the 
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United Provinces have now explailWd the JIOHition in their letter No. 18()..A •• dated the 13rd 
May 1932 (Enolosure X) and have forwarded a mvised soheme Ji'Noh .. lelf explllllatory. 
It may however be obeerved that the proJlO8&ls undt:r .. Section In-Eoonomionl tt have 
been merged in the Counoil's general BOheme for an investigation into the 008t of produo­
tion of orops in the principal cotton and sugarcane t.raote in India. Omitting the oost on 
account of this section which is Rs. 16,960 ppread over two yeal'S, the net oost &8 a~ prest"nt 
estima.ted would be Rs. 33,930 on a.ccount of non-l'l'ourring expenditul'tl and Rs. 1,32.700 
on account of mcurring expenditure. U the United Provinces Government pUl'<'hall8 the 
ma.chinery provided for under Item n-Technical. &II mcommended by the Sugar Com­
mittee the net amount asked for from the Council wiII be Rs. 1,53,880 spmad over a period 
of five years &II against the sum of Rs. 1.05,070 originally mcommended by the Sugar 
Committee (Enclosure VI). H the Committeeh&ll no objection the Violo-Chairman recom· 
mends that the revised scheme may be supported subject to the condition that tht. finant'ial 
details should he scrutinised by the Vice-Chairman befom'sanotion is accorded. 

6. The scheme of the Sugar Technoloi1ist for a Research and Testing Statkn for the 
indigenous system of Gur and Sugar manufacture (Enclosum m) W&8 generally IUp­
ported by the Advisory Board but the criticism turned almost ent,imly on the qllt"lltion 
of site and working details. The remarks of the Board were communicated to the United 
Provinces Government (vide paragraphs 7 and 8 of Enclosure IX) al1d their l'l'ply wiJI be 
found in paragraphs 9 and 10 of Enclosum X. Tn the circumstanoos. thf'refore, the Com. 
mittee wiIl perhaps be incliner! to support the scheme again subject to the original oon­
dition that the budget details phould be scrutinised by the Vice-Chairman. 

7. As the next meeting of the Advisory Board had been fixed for the 18th to the 22nd 
July 1932 the views of members of the Sugar Committee am now Bought by ciroulation on 
the three schemes mentioned with special reference to the definition of probJeD18 and 
allotment of work. 

It is requested that a reply may kindly be senttIJo as to ma.ch the undel'Signed 81 loon 
as possible and in any oase not lllter than the 12th July 1!l32. 

CHARAN DAB. 
Becrdary. 

AIl membel'S of the Sugar Committee (including co-opted members). 

ENCLOSURE I. 
COpy OF A LETTER FROM THE SECRETARY TO GoVERNMENT, PuNJAB, REVJ:NUW DnABT 

MENT TO TBJI-SECRETABY, IMPERIAL CoUNCIL OJ' AGRlCULTUBAL RBBEABCH, RoCI 
HOUSE, SIMLA, S. W., No. 97~-D.-(S), DATED THE 1ST AUGUI!'1' 1931. 

SUBJEar.-Scheme fur the establishment of a Sugarcane Research Bl4tion ." the Punjab. 

With reference to your letter No. 956/Agri.,. dated the 2nd May 1931, I am directeo 
to forward for consideration by the Council and the Sugar Committee at ita forthcomini 
meeting during the winter of 1931-32, a BOheme (Annexure) for the establishment of I 

Sugarcane Reeearch Station in the Punjab which has obtained the approval of the Punja 
Council of Reeearch and of the Punjab Government. Its detaila are eontained in the not 
atta.ched, 100 copies of which are being sent to you under separate cover. 

2. On consideration of the BOheme the Punjab Government have decided that the. 
will not ask for a grant to cover either the value of the 100 _ of land which is bein 
set aside for the station and which is valued at Rs. 70,000 or that of the part time BeI'V~ 
of their experts ~d of the use of the buildings and laboratories. It will be observed in tb 
foot note to the BOheme that the Bub-committee of the Punjab Council of Research hB 
suggested that the income derived from the sale of orops, etc., and estimated to amoun 
to about Rs. 12,000 per annum should be credited against the expenditure on the &chem. 
This proposal clashes with this Government's financial procedure regarding appropru 
tio~-in-&id Ed oannot therefore be accepted. Based on present day prices, moreovel 

• Not printed. 
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the income is not likely to exceed Rs. 8,000 a yesr. This Government therefore propose 
to credit the proceeds to their own revenues and in return will contrihute an annual grant 
of Rs. 8,000 towards the scheme. Hence the grant for which the assistance of the Imperial 
Council of Agricultural Resesrch is now asked is Rs. 2,15,000 round (Rs. 16,450 non-recurr­
ing and Rs. 1,98,120 recurring over a period of 5 years). 

3. There may possibly be some small saving on the establishment to be employed 
vide statement No. I, appended to the scheme, but as the decision of this Government on 
the pay of new entrants to Government service has not been reached the present sanc­
tioned scales have been retained in the scheme. 

ANNEXURE. 

SCHEME FOR THE. ESTABLISHMENT OF A SUGARCANE RESEARCH STATION IN THE PuNJAR. 

As a sugarcane growing Province the Punjab ranks second in importance in India. 
Upwards of half a million acres of sugarcane, representing over 15 per cent. of the total 
cane crop of India are grown annually. Owing to the prevailing low prices of whest 
and cotton little money is to be made at present out of these crops by the cultivator, and it 
becomes more than ever necessary to stimulate the growing of higher yielding varieties of 
sugarcane which is now one of the cultivator's principle money-making crops. 

Again, with the erection of sugar factories in the Province the manufacture of white 
sugar has now beoome a matter of practical interest to the Punjabi. This ~tep forward 
increases the necessity of paying more attention to the sugarcane crop with a view to re­
placing by higher yielding varieties of cane the local varieties, still grown on a large scale, 
to the introduction in particular tracts of those new varieties most suitable for them and 
to the control of insect pests and fungal diseases to which this crop is subject. 

The climate of the Punjab is not suitable for cane-breeding work, and it is necessary 
to continue to introduce and to test new seeding canes from Coimbatore or elsewhere. 
During the past few years certain Coimbatore varieties have been introduced into the 
Province. As a result of their high yielding capacities an ares of about 80,000 acres was 
grown under these improved varieties during the past yesr. For the benefit of the culti­
vator it is essential not only to press on with the replacement by these varieties of the 
indigenous canes, whioh still form the bulk of the sugarcane crop, but to redouble our 
efforts to make available to him, after thorough trial, further new varieties still better than 
those hitherto introduced. This work is being done gradually on several of our Depart­
mental Experimental Stations. But on all these farms the work has to take its place in 
competition with, and alongside, investigations on all the other crops of the locality. To 
gt't the best results and to obtain them most quickly it is desirable to have a separate 
sugaroane resesrch scheme, under which investigations oan be intensified and many more 
varieties can be tried. . 

The sugarcane growing traot.s in the Pun{ab may be divided into four broad areas:­

(i) The sub-montane tract including the districts of Gurdaspur, Hoshiarpur and 
Sialkot. 

(ii) The tract of the South-Eastern Punjab, which includes the district of Rohtak 
and Karnal. 

(iii) The Central Districts including Ludhiana, Jullundur, Amritsar, Lahore and 
Gujranwala. 

(iv) The new Canal Colonies; in whioh Lyallpur and Sheikhupura are important 
sugarcane growing districts. 

The attached table shows the ares of cane grown in 1929 in esch of the principal 
c:tlle-growing districts of the Province. These areas have all been considered carefully, 
with a view to selecting the best possible site for the present scheme. Ultimately the 
choice centred round Gurdaspur, Karnal, Jullundur and Lyallpur. Hitherto Gurdaspur 
hnll been the main Departmental sugarcane-growing farm. Experience, however, over 
a number of years has proved tbat it is not an ideal station for sugarcane work, in that 
the localit.v is subject to frosts which at tim s cause severe damage to the cane crop. The 
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Coimbatore varieties of sugarcane whioh have been introduced there are very late in ripen. 
ing. Probably the period of growth is unduly prolonged by autumn rains. It is. there. 
fore. felt that the present scheme should be carried out elaewhere. 

At Kamal the area of land at the disposal of the Department is Imall and the water 
supply poor, so much 80 that at most not more than 3 or 4 acree of irrigated lugarcane 
can be grown annually on the existing farm. Further, it ia uudentood that the Govern. 
ment of India intend to develop sugarcane work at their own farm a.t Kamal. 

Jullundur suffers from two disadvantages, in that the area of land p08808IIed by the 
Agricultural Department ia sma.ll and the water supply from wella is very inadeqll3te. 

When Government considered the scheme for a sugarcane Research Station lOme 
time ago, the Department was informed that the Bcheme must be made to fit one or more 
of the existing Departmental Farms. In view of the considerations given above in connec­
tion with Gurdaspur, Kamal and Jullundur, this decision brings the choioe down ultimately 
to Lyallpur. 

As a sugarcane growing District, Lyallpur groWl from 30 to 50 thoUl&Dd acrel of cane 
annually. This area represents about 10 per oent. of the lugarcane orop in the Punja.b. 
and. as a District Lyallpur ranks third in importance from the sugarcane-growing a.spect. 
The Agricultural Department has at Risalewala. just outside Lyallpur a farm of 80me 
1,100 acres, of which 220 acres ar~ devoted to the Cotton Research Scheme financed by 
the Indian Central Cotton Committee. A further 300 acreB have been earmarked for 
the Research Scheme on Water Requirements of Crops now before the Imperial Council 
of Agricultural Research. It is proposed now to utilize another 100 acreB of thia farm 

for the Sugarcane Research Scheme. 

The present layout of the Risalewala Farm provides for a four yean' rotation whereby 
cr~ps can be grown in blocks. This layout is suitable for the present scheme and DO addi· 
tional expenditure would be incurred in this connection. There would thus be 25 acreB 
under sugarcane experiments annually. The land ia canal irrigated, but to permit of 
growing sugarcane to the above intensity, an additional 8upply of canal water for these 
100 acres will be required, the addition being probably of the nature of 50 per cent. more 
than the preasent supply. 

Whilst it is proposed that the main research work under this scheme should be carried 
out at the Risalewala Farm, it ia intended that the preaentfacilities to whatever extent 
available on other {arms at Gurdaspur, Jullundur and Kamal will be utilised for work 
subsidiary to that done at Lyallpur ; this subsidiary work being carried on in the ordinary 
course of experiments with the sugarcane crop on these farma and being financed from the 
ordinary farm budgets. 

The work which it ia proposed to carrY out under this scheme includes the follow. 
ing:-

(I) The growing and testing of new seelding canel obtained from Coimhatore or 
elsewhere. 

(2) Investigations into cultural methods, the economie8 of artificial fertilizera and 
the water requirements of the crop. 

(3) Chemical analysis of the vari01Jlll varieties grown. together with the study of 
varying sucrose content with age, etc., with a view to JIO'"i ble variation of 
maturing time 80 &8 to make possible the availability of the crop at maximum 
suc~ content through an extended crushing season. 

(4) Investigations into methode of prevention and the control of entomological 
and mycological diseases of the sugarcane crop. 

(5) Investigations from an economic standpoint of the present RUgar market as to 
f local eating consumption, refiDAr8 requirements, and possible export marketa 
to ascertain if possible whether pur, crude sugar &811J1ed by the home refiner, 
or concentrated syrup can most profitably be the primary product to be 
made by the IRIgarcane producer. . 
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(6) Based on the results of No. (5), investigations leading to improved gur pro­
duction by the introduction of better furnaces, evaporative equipment, and 
production methods. 

(7) Investigations leading to the design of suitable equipment and methods for 
the production of crude crystallized sugar either in the village, or in suitable 
centres, as a possibly more profitable primary product not only from the 
standpoint of consumption within the Province, but also as a possible export 
produot. 

The expenditure proposed under this soheme has been reduced in every direction 
where reduction was possible by making full use of such facilities as exist or can be made 
available. Thus, it is not proposed to erect any buildings, but to utilize after repair such 
kateha quarters and buildings as are available at the RisalewaIa Farm, together with cer­
tain of the stores and other pucoa buildings already pronded there. Again where else­
where a field laboratory would have been necessary for the chemical, botanical, entomolo­
gical and myoologioal aspects of the scheme, all these problems will be dealt with in the 
laboratories of the Research Institute and Agricultural College, Lyallpur, with the assis­
tanoe, when needed, of the University Technioal Chemistry Laboratories Lahore. 

In new of the importanoe of the scheme to the province it is proposed to place· to 
Research Station and the work oultined above in this scheme under the charge of a sugar­
oane Specialist Officer, who would carry out the work under the Director and would be in 
a position to hand over special branches of the investigation to the control of the various 
Specialist Officers at present available. Thus he would have the colla.bora.tion of the 
Professor of Agrioulture, the Agrioultureal Chemist to Government, the Assooiate Professor 
of Botany, the entomologist to Government, the Mycologist being appointed at present, 
and other specialist officers. In addition, with referenoe to the manufaoturing side of the 
investigation, the oollaboration of the University Professor of Technical Chemistry, and 
the University Technical Chemistry Laboratories at Lahore, are available for help in this 
undertaking. 

It is further to be pointed out that the Myoological Assistant shown in Statement 
I will be suitable only if the servi.c68 of the qualified Mycologist who it is understood is to 
be appointed by the Punjab Government are available for control of this work. Should 
such an offioer not be appointed, the servioes of a more highly qualified Mycologist than 
the Assistant desoribed in Statement I will be required for tbis investigation. 

The Supplementary work whioh will be carried out on the other farms previously 
I'eferred to, will bl> devoted mainly to testing the applicability locally of results obtained 
at the Central Researoh Station at Risalewala. These investigations will be carried out 
by tho Deputy Directors of Agriculture concerned, such of their staff, equipment, land 
and other facilities as are required, being made available. 

According to the estimate attached the non-recurring expenditure on the scheme 
amounts to Rs. 16,450, and the recurring expenditure over a period of five years comes 
toRs. 2,38,120 totalling Rs. 2,55,000 in round figures. It is proposed that the Imperial 
Counoil of Agrioultural Research be requested to pronde funds to the above extent over 
a period of five years. The Punjab Government on its part would make available the 
following :-

(a) 100 acres oI land valued Rs. 70,000. 

(b) The part·time sernces pf the Professor oi Agriculture; the Agricultural 
Chemist; the Associate Professor of Botany; the Entomologist, etc. 

(e) Buildings-some existing and some after repairs. 

(d) Laboratories and laboratory equipment, at the Research Institute, Lyallpur. 

(e) Staff; land; equipment, etc., for supplementary experiments at the Gludaspur, 
.J ullundur and Karnal Farms. 

This scheme is not intended to diminish in any way the experimental work on sugar­
cane which is being carried out at present by the Punjab Agrioultural Department. Ita 
aim is to inorease and expand those investigations with a view to the total replaoeme~t. 
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at an early date of the local indigenoU8 canes at preeent grown in the Province, by the 
newest and highest yielding varieties of Coimbatore cantW. By ellecting improvement. 
in'the methods of manufacture and quality of Punjab gur it ia hoped to oreate a demand for 
it 'on the part of local white BUgar factories. Much hal been done in the Punjab for the 
improvement of the wheat and cotton crop. The sugarcane crop of the Province, however, 
is still capable of very great improvement. In comparison with wheat and cotton the 
market rate of gur is still high. It is thus more than evcr essential that everything pouible 
should be done to help the cultivator to tide over the present difficult times by improving 
the crop which stillieavea him a fair margin of profit. . 

STATEMENT No. I. 

Showing details of stall requu'ed for the Sugarcane Rest>.arch Station at Risalewala. 

Monthly rate. of pay. 

Post. 
1st 2nd 3rd 4th 11th 

year. year. year. year. year. 

Ra. Ra. R •. R •. R •• 

1. SugarcanelSpecialist with special know. 500 550 600 650 700 
ledge of Botany, R8. 5~7oo. 

2. Farm Manager, Re. 13~1~170 .. 130 140 150 160 170 

3. 1 AgricuituralAssistant, Re.l~l~ 100 110 120 130 140 
140 . 

•• " Mnkaddams, Re. 25-1-29 .. 100 104 108 112 116 

5. 1 Store.keeper on Re. 50 .. .. 50 50 50 50 50 

6. 1 Chaukidar on Rs. 14 .. .. 14 14 14 14 14 

{ fa 13 13 13 13 
7. 2 Sweepers on Re. 13 .. .. 

13 13 13 13 13 , 
8. 1 Technical Chemist, Re. 25~2~ao 250 270 290 310 330 

9. 2 Chemical Assistants, Re. 120--1~160 240 260 280 300 320 

10; 1 Entomological Assistant, R •. 12~1~ 120 lao 140 150 160 
160. 

11. 1 MycologicalAssistant,R •. 12~1~160 120 130 140 150 160 

la. 2 Laboratory Attendants, Re. ~1-2" 40 42 44 46 48 

Total Monthly expenditnre .. 1,690 1,826 1,962 2,098 2,234 

Total Yearly Expenditure •• .. 20,280 21,912 23,644 25,176 26,808 

Add-pay of 
months • 

one Engine driver for three 180 180 180 180 180 

• Total .. 20,460 22,092 23,724 25,3118 26,988 

GBAlfD TOTAL .. 1,18,620 
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ESTATEMBl'Pr No.2. 
Showing details of miscellaneous expenditure required for the Sugarcane Besearoh 

Station at Besalewala. 

Non.recurring. Recurring. 

R6. Re. 
Buildings .. .. .. .. . . 4,000 .. 
Labour-

16 Beldars at Re. 18 .. .. .. .. " 3,500 (round). 
Variable labour .. .. . . " " 2,000 

Purcha8e and mainrenance .0/ bullocK$-
16 BUllocks at RB. 200 .. .. .. 3,200 " 
Maintenance at Rs. 20 Per pair per month plu8 Rs. " 2,200 

280 for repli!.oements. 
Machinery and Implements (Agricultural) " 8,800 1,200 
Machinery and equipment to be developed or pur· " 10,000 

cha.~ed (manufacturing). 
Manure .. .. .. .. . . . . 1,000 
Travelling Allowance .. .. .. . . 2,000 
Water Rates .. .. .. " .. .. ],000 
Apparatus and Chemioals .. .. .. 200 500 
Contingencies and other charges .. .. 250 500 

Total .. .16,450 23,900 

For five years .. 16,450 1,19,500 
Staff for five years .. " 1,18,620 

GR~ND TOTAL .. 16,450 2,38,120 

NOTlI:.-There WIll be an estImated mcome from sales of crops, etc., amountmg to 
Borne Rs. 12,000 per year. It is suggested that this might be applied towards the expense 
of the ~oheme. 

Table showing the area of cane grown in 1929 in each of the principal cane growing district6 
of the province. 

Serial Name of district. 
No. 

Irrigated. Un irrigated. Total 

--
Acres. Acres. Acres. 

1 Gurdaspur " .. 20,383 17,748 38,131 
2 Sialkot " .. .. 26,325 4,662 30,987 
3 Lyallpur .. .. .. 30,941 5 30,946 
4 Gujl'anwala " .. 24,386 706 25,092 
5 Karnal .. .. " 19,955 1,903 21,856-
6 Jullundur .. .. 19,469 490 19,959 
7 Amritsar .. " " 15,995 1,473 17,468 
8 Sheikhupura " " 17,005 63 17,068 
9 Rohtak " .. .. 15,027 246 15,27! 

10 Hoshiarpur " " 
4,460 10,149 14,609 

11 Ambala .. .. .. 4,669 7,791 12,460 
12 Gujrat .. .. .. 10,385 413 10,798 

K123ICAB. 
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ENCLOSURE II. 
.Application from 1M United Provincu Government for II gram of R.. 1,76,810 (R.. 1,44,880 

recurring and Ra. 31,930 tum-fUurring) for intJUtigation into 1M problem of i",prowmeraI 
ofB'Uflar ind1UJlry in 1M United Provincu. 

(The 8clierM has been prepared, with the IIpproval of 1M Provimial .Agricultul"lJl R_rcA 
CommiUu.) 

India occupies one of the foremost positions in the cane-growing counm .. of the 
world and over 50 per cent. of the Indian crop is found in the United Provincee. The 
general facts of distribution, and the present condition of the industry, all point to the 
United Provinces, 88 being the centre of the subject, 88 far 88 the improvement of lugar­
production in India is concerned. The area under cane is already considerable and IUgar· 
cane is perhaps the most important money crop cultivated. The importance of the crop 
is on the increase since the opening of the Bards Canal and introduction of the improved 
varieties from Coimbatore; more so, when in these daY' of Ilump in prices, lugarcane iI 
one of the very few crops which is paying to the cultivator. A most Itriking fact brought 
out by studying the statistics of the sugar industry is the extraordinary low production of 
sugar in India per acre compared with that of the other main cane-growing countriee. 
The world's cane sugar output is about 14 million tons. India's pIoduction in proportion 
to its area should have been 7 million tons, but it is only 3·5 million tons, inclusive of thiB 
province 1· 75 million tons or an eighth of the total cane sugar production of the world. 
The general line of advance, from an agricultural point of view, appears to lie in increuing 
the production of cane and of juice per unit area, at the same time reducing the coat of 
each ton of cane grown. This can be achieved by substituting more rapidly growing and 
early maturing varieties for those now grown and by introducing more intensive methode 
of cultivation. Such varieties are being evolved at Coimbatore, which is the chief centre 
of sugarcane breeding, but it is necessary that the first generation trials and 8ubsequent 
acclimatization and propagation for distribution must be done in the United Provinces 
itself.. According to Howard (Crop Production, page 129) .. No effective preliminary 
eelection of the seedlings for Northern India is however possible in South India, so that. 
mass of material of necessity, mainly unsuited, has io be scnt to the plaine for trial" 
The Sugar Committee of 1920 in its report, page 301, also saY' "the opportunitiel of 
deciding at Coimbatore what seedlings are and what aeedIings are not likely to prove 
successful in Northern India are strictly limited, and any attempt to eJ:ceed those limits 
may involve the rejection of seedlings, which would on local trial have proved luitable for 
introduction. The behaviour of cane on the soil of the cane breeding station iB not an 
index of its behaviour elsewhere, nor is it alwaY' possible, even granted the most intimate 
and scientific knowledge of the local conditions of another tract, to infer from the reaultB at 
Coimbatore the prospect of a particular cane proving successful in that tract." 

Some acclimitization and distribution work of Coimbatore varietiel has already been 
done at the existing Sugarcane Research station at Shahjahanpur, but it iB intended now 
to develop it into a first generation sub-station, where extensive trials will be carried out, 
and to carry out the seedlings trial at other circle farms under Deputy Directora. Besidee 
there are many important probleIlll!-&gricultural, technical and economic-the solution 
of which would be of considerable benefit to the field and the factory, which still remain 
to be tackled, will aIso be investigated in thesc provinces.. A few of the important prob­
lems are 88 follows :-

L-AGRIOULT1J1I.&L. 

(a) EatabliBAment oJ first generation sub-Btation_-For extensive triala of Coimbatore 
IIeedlings at Shahjahanpur and other circle farms under the Deputy DirectorI auch as 
Partabgarh, Cawnpore, Benares, -Gorakhpur, Aligarh, etc. 

(b) Compamtive trials oJ Coimba/.ore and local t47l1l8, aM their manurial flM tDOIer 
requiremmlB.-A well-thought out plfn of experiments will be laid out on the lin .. of field 
experimental technique recently elaborated at Rothamstead, with. view to obtain resultB 
eapabJe ofp'rrect statistical interpretation, and to find out the best and cheapest cambi­
Dation of organic and artificial manures, and the least quantity of water required by the 
crop. -A thorough study of different times of sowing of various varietifa which EeIII8 to 
~ in different parta of the United Provinces will also be made.. 
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(e) Physiological. and ehemical-Experimental investigation oJ "orne oJ t~ emmaZ anti 
internal Jaeror8 eontrolling the growth and final yield oj sugarcane.-The work under thia 
head will be altogether different from that of a purely academio nature for physiological 
study of the sugarcane, and will not conflict with any of thll scheme, which the Imperial 
Council might have already sanctioned. It may conveniently be divided into two sections :---:: 

(1) Researches into the relation of atmospherio and soil humidity to growth; 
stomatal opening and transpiration, rate of growth will be determined 
weekly by rate of increase in dry weight. This aspect of subject is very 
interesting, because a clear knowledge of the relation of moisture to growth 
will be very helpful in solving the important problem of optimum water 
requirements of sugarcane. 

(2) A detailed study of the variations in the composition of sugarcane juice froIll 
July to March under different manurial conditions will throw light on the 
effect of different chemicals on the ripening processes of sugarcane. Chemi­
cal oonstituents of the soil may be responsible for delayed ripening of sugar­
cane in some districts of the United Provinces. 

The present method of carrying on tests of juice in cane has not been standardized 
owing to which the results are not even comparative. According to Java standard the 
cane is to be crushed to such an extent as to give at least 72 per cent. juice on its weigM 
either by single or repeated crushings, when the juice is to be polarized, under this condi­
tiqn the juices can be considered as comparative. Inside the cane there are bundles con­
taining sugar-free wateI'_ These are harder than the sugar-bearing tubes_ Therefore as 
the pressure is exerted the juice comes out first and water afterwards. Therefore when 
the canes are crushed not so much the juices are rich in sugar, but when crushed more this 
juice becomes diluted. Therefore it is essential to fix the condition of extracting the juice 
on the weight of the cane before it is analysed for its juice contents. The work has never 
been attempted in a scientific way nor systematized properly. 

Note.-Before sending this part of the scheme to the Imperial Council of Agricultural 
Research for sanction, it was thought fit to get the opinion of sugar experts. A meeting 
was consequently convened at the Upper India Chamber of Commerce, Cawnpore, on 
Thursday, October 29th, at 10 A.M. and the following gentlemen were present :-

(I) Mr. N. C. Mehta, I.C.S., Du'ectOr, of Agriculture, United ProvinceS, Chairman_ 

(2) Mr. J; G. Ryan, Secretary, Upper India Chamber of Commeroe, Cawnpore. 

(3) Mr. Noel Deerr. Sugar Expert to Messrs. Begg, Sutherland and Company 
Cawnpore. 

(4) Mr. L. B. Gray, Director, Messrs. Begg, Sutherland and Company, Cawnpore. 

(5) Mr. R. C. Srivastava, Sugar Technologist, Imperial Council of AgricultUral 
Research, Cawnpore. 

(6) Mr. R. L Sethi, Economic Botanist to Government, United Provinces, Cawn­
pore. 

(7) Mr. A. R. Khan, Head of the Sugar Section of the Harcourt Butler TechnoligicaI. 
Institute, Cawnpore. 

The following resolutions were. passed:-
(1) In the opinion of the Committee, it is desirable that a research sub-station should 

be opened in these provinces, preferably at the head-quarters at Shahjahanpur, in charge 
of an expert officer, where experimental work should be concentrated chiefly on the cane 
seedlings got from Coimbatore and on the local canes of the United Provinces. The Com­
mittee, however, do not desire to exclude any experiments on plant-breeding, if the officer 
in charge is suitably equipped for the purpose. 

(a) The Committee further recommend that the scheme should be taken up as SOOB 

as possible by the local Government, and in case there is any difficulty for financing it, the 
matter may be referred for help to the Imperial Council of Agricultural Research, that it is 
necessary for the success of the scheme that an expert officer should be posted in charge of 
the lIu~arcan(lfarm ~d the laQoJ'Q.iories at Shahjahanpur. 



The Government of the United Provinces ia already spending a coneiderable SUlll 

annually over the Shahjahanpur Research Btation, capital about two lakha and ann .... 
revenue expenditure Rs. 17,000. This further work, for which a acheme ia now forwarded 
t. the natural outgrowth of t,he work already in progress. The looal Government, beill8 
unable t() spare money under the present conditione of acute financial stringency, ia applying 
fM the help of the Imperial Council of Agrioultural &-arch in this important matter. 

IL-TEcHl'lcAL. 

Ifttf'Odurlorg.-ThP. manufacture of Bugar by the indigenoua methode in the t'nited 
Provinces is in the hands of kharuhalw "ho are gellerally not wealthy enough to inatal 
(>il engines or electric motors and most of the crushing ia done in bullock.driven millB which 
never give a yield of juice from the cane of over 60 per cent. and whit'h employ all the 
available labour and oxen t() the dl'triment of the preparation (>f fields for theelleuing 
sugarcane crop. C()·operative Bocieties are developing in variOUB villages and now that 
hydro.electric power is available. it would be possible to enable these aocietil'8 to use 
electrically driv!ln machinery for the manufacture of Bugar. KharufBali. would alao profit 
by the use of such machinery. The margin of profit oD Ingar manufacture is 10 small 
&hat any more efficient methods would result in a large total return owing to tlw enormour 
tonnage of cane produced in the grid area. 

Object 0/ t'k grant.-The purpose for which the preeent grant il required ia to inata: 
a Buitable plant in the grid area for demonetrating the advantagee of the UIl8 of hydro­
electrio energy and for helping in the introduotion of similar plantA run either by bWlinesl 
firma or by Government. 

Ddai18 0/ 1M «1teme.-Mr. Srivaatava, the Sugar Technologiat, hal prepared a speoi. 
loation (Annexure I) for a plant for making Bugar or gur by the open· pan proce .. and 
lIaving a capacity of 700 maunds of cane per day of ten hours. Thia quantity of lugar· 
cane of the improved varieties represents the produce of one acre. The plant which will be 
driven by a 5O·horse power motor, lli)1 therefore deal with about 50,000 maunds of cane 
per season and will be of the correct size for working by oo-operative aocietios. The com· 
plete plant is estimated to oost about Rs. 17,000. The freight, erection and flleotrici COD· 
nection on charges and buildings will oost approximately anotru.r Rs. 5.000. The pre8l!n' 
applioation is for a non-recurring grant from the Imperial Council of Agricultural Reeearoh 
of Re. 17,000 to oover the 008t of the plant. The I~tion Branch will arrange for the 
trial to be carried on through the agency 01 a co-operative society in the grid area in the 
Bijnor district in collaboration with the Registrar of Co-operative Societiel. All 008t of 
erection anel running of the plant will be bOrlle by the Irrigation Branch of the United 
Provinces Government who would reoover it from the oo-operative aociety by making a 
.maIl dIal-ge ()n the electrical units ueed. At the end of the first seaaon the aociety will 
have the option of taking over the plant at a price to he settled with the Imperial ConnoU 
ofAgrioultural Research, not exceeding 75 per cent. of the original coat. U the aociety 
does not ohoose to take the plant the Imperial Council of .AgricultUl'81 Reaearch will diapoae 
it ofl~ as it considem best. 

CondU8ion.-The Irrigation Branoh are illlltalling near Moradabad a IS-horae power 
Massey plant lent by that firm and it will be poaaible, during the current 118&BOD, to obtain 
lIOIlIe data regarding the po8I!ibilities of this method of lugar manufaotwe. A plant 01 
this size is, however, much too small even for 0IIe village. and a larger plant. of at le8(lt 
DO B. H. P. size •. is necessary foreconomica.l working. 

If the experiment ill successful. the main items of future plant could be obtained on the 
hil'tI-parohase system from the manufoturel'B and the 008t recovered from thll charges made 
for unite used. It ia very difficult to prediot whether luch a BOheme introduced with the 
olosely organized BUgar manufacturing industry will be a IU_ or Dot" but ita ultimate 
sucoess by giving larger yields of sugar per acre of cane ill of BUch importance for the econo­
mics of this province that a trial, on the modeet linea indicated in this memorandum, appeam 
to 110 definitely worthwhile • 

• m-ECOlroIlTC.u.. 

The Board of Economio Inquiry considered the aoheme of Dr.Radha Kamal Mukerji 
for ihe investi&atioD of &¢cultural marketing methods and practicea in the United J>ro.; 
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Yinces at its first meeting on NOftmber20th, 1931. and approved the scheme. The Board 
ia pntpared to undert.a.ke & detailed' inquiry on the subject with the help of the J3ureau of 
Statistics and Economic Research. 

It is proposed to make local investigations in representative district. of the JlI'ovinoo 
regarding the cost of production, transit charges, markets, marketing practices, finance, 
etc., of sugrcane in particular and other agricultural commodities in general. '!'he infor. 
mation thus obtained will be collated and sifted in the ,office and also thoroughly discussed 
by a 8ub.committee of the Board, before formulating definite proposals for submission to the 
Imperial Council of Agricultural Research and the public. 

The United Provinces Government have already established a Bureau of economic 
research since April 1931, and allotted a sum of Ra. 15,570 per annum. The Bureau is at 
present in the charge of the Director of Land Records who is also the Director of Statistics 
and incidentally happens to be the Director of Agriculture as well. A trained Economist 
is in charge of this Bureau with a staff of investigators. The Economic Bureau has already 
conducted an inquiry into the visible stocks of wheat and barley in the province and is well 
adapted by its experience a-nd technical knowledge to undertake an inquiry into the cost ()f 
production of sugarcane. The Economic Bureau of the United Provinces Government is 
in a position to undertake the inquiry immediately which is the subject-matter of item No.4 
Df the agenda of the Sugar Committee of the Imperial Council of Agricultural Research. 
A detailod budget is not appended for this part of the inq uiry. It is alrea-dy shown in 
~ppendix 2 of subject No.4 of the agenda of the Sugar Committee. The inquiry will be 
~onducted under the superovision of the Director of Statistics. 

, EXPENSES. 

r.~A()RIClJLTURAL. 

The scheme on agricultural part of the work is expected to be finished within a period 
of five years, but if however at the end of that period any work remains incomplete, an 
application for further extension of the period' may be submitted. The details of expenses 
are 11.8 under :- ,-

Agricultural A and B (non:recumng). 

Apparatus for recording discharge of water .. 

Total, Agricultural A ILlld B (non.recurring) . 

Agricultural A awl B (recurring). 

F"1l'8t Second Third 
Staff and establishment. year. year. year:. 

Rs. Ra. Rs. . 
One assistant sugarcane expert 3,000 3,300 3,600 

(Rs. 251}-25--?50 per mensem), 
Member of Provincial Service. 

Two research assistants (Rs.110 2,640 2,880 3,120 
-11}-150 each per mensem), 
one in Botany and other in 
Agriculture. 

One assistant (Rs. 80-5--105 960 1,020 1,080 
per mensem) will be in charge 
of drawings required to be made 
of plant material. 

Fourth 
year. 

Re . 

3,900 

3,360 

1,140 

&. 
6,000 

6,000 

Fifth 
year. Total. 

Ra. Rs. 

~,200 18,000 

3,600 15,600 . 

1,200 6,400 
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Staff and eatabliahment. 

One atore-keeper (R8. 50--3-65 
per mensem). 

Two laboratory a88istanta (R8. 30--
-~2 per mensem). . 

Two fieldmen (Ra. 30--~2 per 
mensem each). 

One 8tenographer clerk (Ra.75-
3-105 per mensem). 

Two attendanta (Ra. 12-1-16 per 
mensem each). 

Allowancu. 

Travelling allowance'for officer8 and 
8ubordinate8 (during the first year 
more travelling will have to be 
done for collecting varietie8). 

Oonlingenciu. 

Research farm contingenciea .. 
Mannrea---chemical and organic .. 
Scientific literature .. .. 

Total, Agricultural A and B (recur-
ring.) 

Two microscopes 

One microtome 

Firat 
year. 

Ra. 

600 

360 

360 

900 

288 

2,000 

3,000 

2,000 

500 

16,608 

Two incubators and therm08tate 

Two thermographs 

Two hygrographs 

Blackman'. tranapirometer 

Corks, rubber tubee, etc. 

Analytical balance 

Glasa thermo regulators 

Miscellaneous , 

Second 
year. 

R •• 

636 

396 

396 

936 

312 

1,500 

3,000 

2,000 

500 

16,876 

Third 
year. 

R •• 

672 

432 

432 

972 

336 

1,500 

3,000 

2,000 

500 

17,6« 

• 

Total. Agricultural C (non-recurring) 

Fourth 
year. 

RI. 

'108 

468 

468 

1,008 

360 

1,500 

3,000 

2,000 

500 

18,412 

Fifth 
year. 

R •. 

7" 

604 

604 

1,044 

384 

I,/Soo 

3,000 

2,000 

600 

19,180 

R.. 
1,800 

800 

750 

260 

320 

700 

400 

800 

100 

3,000 

8,930 

Total. 

R •. 

3,360 

2,160 

2,160 

• 4,860 

• 1,680 

8,000 

15,000 

10,000 

2,600 

88,'120 
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First Seoond Third Fourth Fifth 
Staff and establiShment. year. year. year. year. year. .Total .. 

Rs. Rs. Rs. Rs. Rs. Rs. 
One research assistant with speoial 1,800 2,100 2,400 2,700 3,000 12,000 

knowledge of plant physiology 
(Rs. 150-25-250 per mensem). 

One ohemioal assistant (Rs. no- 1,320 1,440 1,560 1,680 1,800 7,800 
10-150 per mensem). 

One trained fieldman (Rs. 65 per 780 780 780 780 780 3,900 
mensem). 

One laboratory assistant (Rs. 30- 360 396 432 468 504 2,160 
3-42 per mensem). 

One attendant (Rs. 12-1-16 per 144 156 168 180 192 840 
mensem). 

Allowances. 
Travelling allowanoe for visits to 

sugaroane growing and other reo 
searoh oentres. 

1,000 1,000 -1,000 1,000 1,000 5,000 

Oontingencies. -Misoellaneous expenditure on ohemi. 1,500 1,500 1,500 • 1,500 1,500 7,500, 
oale and glasswares. 

------
Total, Agricultural 0 (recurring) .. 6,904 7,372 7,840 8,308 8,776 39,200 

Note.-The staff demanded above for the agricultural part (A, Band 0) of the scheme, is 
required in addition to those already employed on the farm in charge of general supervision 
work. No money has been demanded for capital expenditure, as buildings, laboratories, gas 
plant and other nlloess&ry requirements already exist at Shahjahanpur. 

II.-TBORNIOAL. 

Details oj upendit'Ure (anne3l'Ure 1). 
1. One oane-orushing plant oonsisting of two three·roller mills arranged in tandem­

Size of rollers-12' ilia. X IS' long, oomplete with double reduotion oompound gearing. 
Arranged for belt drive. 

2. One aU engine, 50 B. H. P. (50·H. P. electrio motor). 
3. Two rab juice-receiving tanks size 3' X 3' X 3' oomplete with strainer. 
4. One belt· driven oentrifugaJ pump for mill juice, capacity 150 gallons per minute 

oomplete with piping. 
5. Three juice·collecting and measuring tanks--size 3' X 3' X 3' each, in one set. 
6. Four sets of juice·boiling batteries, each oapable of dealing with 125 maunda of 

juioe per day, oomplete with fire grate, furnace doors, dampers and two chimneys, 20 feet 
high. 

7. Two batteries of two pans eaoh for reboiling molasses, complete with fire grate. 
8. Set of ladles and hand strainers. 
9. Eight brass Wiremesh strainers, two for each battery of juice.boiling pans. 
10. Guttering for juioe from measuring tanks to boiling pans. 
11. Two oentrifugaJ machines, size of basket IS' diameter, belt· driven, having a man­

mum working speed of 2100 B. P. H. each machine to have 8. separate oil engine, 21 H. P. 
12. 2,000 empty kerosine oil tins for'rab. 
13. Line shafting, plumber blocks, pulleys and belting. 

Estimated cost 

Total. Technical 

Ra. 
17,000 

17.000 
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• 
DdIJiU-h addition to the present. at&1f 01 the Bureau, thl! following additiOllal 

had6will be required for the iDveBtigatioD of agrioultval marketing metboda ancI prao­
tioeI in the United Provinces for a period of two yearal-

Firat year. Second year. Total. 

Re. Re. Re. 

One researoll auiatant at Re. 200 per 2,400 2,400 ',800 
meD8em. 

Two investigators on Re. 150 per 3,600 3,600 7,200 
mensem. 

iOne clerk OIl Re. 40 per meDSem 4S0 4So. 960 

Total. Stall 6,480 ',480 12,960 

, Besidea additioDA1a~ the· following itema will &lao be required in oonneotiOll wit" 
the above investigation :-

Allowancu. 

Re. 

Travelling allowance for ataft 1,500 

Contingeneiea 500 

'l'otal 2,000 

Total, Economical (reo111'l'ing) 

Name of the aeotion. 

• 

I.-Agricultural, A and B •• 

C .. 

n.~Teohnioal 
m.-Economical 

f 

Non- Re-
reoarring. eu.rring • 

6,000 

8,930 

17,000 

Re. 

88,720 

39,200 

16,960 

Re. Re. 
1,500 3,000 

500 1,000 

2,000 4,000 

16,960 

Total. Remarb. 

Re. 

94,720 Recurring in five 
years. 

48,130 Ditto~ 

17,000 

16,960 Reourringm two 
years. 

Total 31,930 1,44,880 1,76,810 
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ENCLOSURE m. 
Sc1IerM for " RuearcA aM Tuling Slation lor ek indigenous sy8tem of gur aM I1Ugar flWIlU­

lacture, by R. C. SritltJ8tatJtJ, Sugar T«-hnologiat /0 Imperial Council oJ Agricultural .. 
RueartA, Caumpore. 

1. AifM aM Objecu.-The present echeme aims at providing an experiment station, 
properly staffed and equipped, and located in a suitable centre, for the purpoee of testing 
existing processes and machinery W!8d in manufacturing gur, rab and sugar by the indi­
genous systems, for conducting trials of new plant and processes, and for undertaking 
research work for introduoing improvements. 

2. Importanu 01 the indigenoua system 01 guraM IfUgar flWllulacture.-According to 
figureagiven by the Ta.riff Board· for the 1927·28 crop, out of 35·2 million tons of cane grown 
in India, approximately 2 per cent. was used for the direct manufacture of white sugar in 
factories, II per cent. for the manufacture of white sugar by the bel pr()('ess and over 72 
per c~nt. for the manufacture of gur, the balance of about 15 per cent. being used up a.a 
sets and for chewing. The indigenous processes therefore accounted for 83 Fer cent. of 
the cane a.a against only 2 per cent. utilised by the factories. From the point of view of the 
grower of cane the former processes are consequently of far greater importance and any 
mea.aures adopted for increasing their efficiency will directly benefit the agriculturist. 

3. Necesaity lor a RuearcA aM TMting 8Iation.-The two sections of the Indian Sugar 
industry,-the factory industry and the indigenous industry,-differ from one another in 
one important respect. The plant and process .nsed in the factory industry in India are 
similar to thoee used in other cane growing countries. They are the products of generations 
of research and experience of several countries,-notably Java, Hawaii, the United States 
of America, and the beet sugar producing countries (particularly Germany). The problems 
of the factory industry peculiar to India are few and the necessity and urgency for scientfic 
research is correspondingly less. 

The case is however, entirely different with the indigenous sugM and gur industry 
This baa no para11el or oounterpart in any other country of the world. The process is un­
known in other countries and the technologists there have no interest in studying it. In 
this branch of the industry therefore india is deprived of the benefit of the researches and· 
acoumulated experience of foreign workers which she gets in the factory industry. There 
is a similar difficulty in regard to machinery for the indigenous industry. The foreign 
machinery makers have no idea of the special requirements of this industry and consequently 
the machinery supplied by them is not always quite suitable. What is still more impor­
tant, they do not know that the people who have touse the machines in this country have 
very limited means and hence whilst endeavouring to increase the efficiency of ,the 
machines they frequently loee sight of the vital importance of low initial cost. 

It is obvious therefore that the problems of the indigenous industry have to be solved 
in India and very little outside help can be counted upon. From the point of view of 
lowering the initial cost, it is almost certain t~at the equipment will have to be of Indian 
make, and of such simple types that the greater part oiit can be made and repaired in the 
villages. To do this a Central Research and Testing Station of the type proposed in this 
Qote and located in the centre of the industry is essential. 

,. Lack oJ fundamental data.-The most noticeable feature which strikes one when 
attempting to investigate problems connected with the indigenous processes is the com­
plete absence of fundamental or basic ecientific data.. A good deal of work has. it is ad­
mitted, been done in the pa.at by different workers in this field, but most of it has been of au 
~mpirica1 nature baaed on a system of trial and error. The first attempt at collecting scien­
eifio data was made at BiIari, but a.a the tests there were being conducted primarily on 
Jommerciallines and a.a the staff and equipment provided were sufficient only for the pur­
pose, the opportunities afforded were necessarily restricted. But what little was done was 
mfficient to bring into sharp relief the lack of scientific information of even the ~ost essen­
<ial nature, so much so that it is almost impcesible to accurately visualize the probleIWlc 
.woh await enquiry. 

One pcesible explanation of the haphazard methods of investigation employud in the 
past is that as the i.udustry is r\JIl on crude and antiquated linee. it WIllI felt that it was not. ' 

• See" Report of tbe Indian TariJI Board on the Sugar Industry .. 1931, page "-
Il123IOAR 2Ir 
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fit subject for exact scient.ifio investigations. The argument i. obviously fallscioua. The 
theoretical principles underlying a machine are the same whether it is amall in size or large 
and whether it is intended for use in a cottage industry or in a large 01'll:anised indu8try. 
'!'hus, for inatance, it is just 1\8 important to have the stresses in a cane mill correctly balan. 
ced whether it is a tiny unit or a large mill. Similarly the conditions for efficient combus­
tion are the same whether bagasse is beinlt; burnt in small quantities in a bel furnace or eft 

fTW,88e in the furnace of a lar/le boiler. To give another example, the juice is IUlIC8ptible 
to decomposition precisely in the same manner whether it is treated in the amall pane of a 
bel or in t.he large tanks of a factory. To understand the defects and to deviBB methode for 
rectifying them, there is therefore just 1\8 much need for the adoption of preci88 scientifio 
methods in one case as in the other. 

5. Training of artizaM.-The Bilari experiments have shown that even the existing 
plant and processes can give better l'fIAults if the methods employed are carefully controlled 
by properly trained workmen. A great deal of the higher efficiency of the Bhopal proceu 
was due to the skill and long experience of the men employed during the teat. . 

It is therefore necessary to have a supply of properly trained men, if the industry 
is to develop on efficient lines. The proposed research station should, lUI part c4 ita normal 
work, train arti7.&na for this purpose. The training imparted mould be of b entirely 
practical nature. Experience shows that industrial and 81!1'icuItural schools are not auitable. 
for this purpose as they lack the proper commercial atmosphere and the men coming OU1 
of them are apt to conaider themselves above doing manual work. 

6. Testing of plant and prOCe88.-There is a large variety of machinery for the indigtl 
nous industry on the market. These differ widely in price efficiency, and durability. But 
apart from the claims made in respect of them by their dealers, the buyer hlUl no means 0: 
knowing of their real merits. Very often the buyer fails to get satisfactory results with tb. 
machines he has purchased and it is then difficult for him to a800rtain whether this is due t. 
defects in the machines themselves or whether the erection and method of operating are a! 
fault. It is not unusual in such cases to put the blame on the machinery maker. 

It should be one of the functiona of the proposed Research Station to test and repor 
on machines and processes offered to the public. In this way the expert opinio:n of an im 
partial body will be available to dealers and users both and will enable them to correctl: 
appraise the merits of the various proccBBe8 and the different types of plant available fo 
him to chOO88 from. . 

A certain amount of work of this kind is at present being done by lome of the provincia 
departments, but there is not sufficient collaboration and co-ordination. The R_rcl 
Station should make full use of this work and should, in fact serve lUI a clearing hOUBB for a1 
the information available. 

7. Devising complete Planta.-The Research Station should also devise complete plant 
of different capacities, suitable for the indige.nous industry. There is no single firm a 
present which can supply such complete plants and the buyer hu to go to differen 
dealers before he can get a co:mplete equipment. Plant purchased in this manner is vcr: 
often unbalanced, resulting in inefficient and uneconomic working for which none of th 
suppliers will accept responsibility. H, however, specifications for complete plants ar< 
worked out at the REsearch station and the plant. are tested there, it ebould be easy I(J 
engineering firms to take up their manufacture. 

8. Utiliwtion of Electric power from the hydro-~ 8!/stem.-There is cheap electri 
power available now in those parts of the United Provinces where this indm.try is mostl. 
established. H suitable arrangements can be made in collaboration with the provincit 
department concerned, tests can be made to determine the economy which will result fror 
the use of electrio power and machinEry can be devised for a more extenBive utilization c 
such power. . . 

9. DemonBtraiion.-Another important lunctio:n of the Reeearch Statio:n should be t 
give demostrationa of new macbin3iJ and improved processee. ThE .. tation will have to 1 
located in a Buitable centre and should be easily accessible. ArrangementS will aIr.o have f. 
~ ~ for aending out peripatetiu cle~onatratio:n ~ ~ im~ort&nt t;eIltree. 



10. Location 01 the Ruearch 8tation.-The proposed Research station should be started 
at a suitable oentre in the western part of the United ProvinC&!,-Meerut, Muzaffa.rnagar, 
Bal'6il1y, Moradabad and Bijnor being the more important places from which a selection may 
be made. The- exact site selected should be on a main road and preferably near a railway 
Itation. No enquiries for a site have yet been made, but no difficulty is apprehended in 
getting a suitable site after the scheme has been sanctioned. 

The Imperial Council of Agricultural Research has given a grant to the Government 
of the United ProvinceR for an experimental AUgar factory at the H. B. Technological Ins. 
~itute, Cawnpore. The advisability of locating the proposed research station at, Cawnpore 
10 that it may work in conjunction with the experimental factory was considered, but had 
00 be ruled out for the following reasons :-

(a) Cawnpore is too far from centres of the Khandsari industry ; 

(b) Cawnpore is not a cane growing centre, and the results obtained with the cane 
grown near Cawnpore may not always be applicable to the conditions obtain. 
ing in places where the Khandsari industry is established; 

(c) The experimental fact<>ry at Cawnpore is intended for research and instructional 
work in connection with the factory industry and has not very much in com. 
mon wi.th the plant and processes used in the indigenous methods of sugar 
manufacture. If any special problema in connection with t,he latter arise­
which need to be studied in the experimental factory, there will be no diffi­
culty in doing this as it is one of the conditions of the grant given by the 
Research Council that the Sugar Technologist will be in charge of the ex· 
perimental factory and will contI'ol the programme of experimental work in 
it. 

11. Supply of raw material and dispo8al a/finished pro1ucts.-An important point to 
be taken into considerl),tion in selecting a site for the research station will be the f8.cilities 
a~ailable for the supply of raw material and the disposal of finished products. The station 
will n<>t have its own cane plantat.ion as this is unnecessary for the kind of work it has to do 
and will add considerably to the cost of the scheme. 

The following alternative arrangements are suggested in this connectklD :-

, (a) Supplies of cane may be obtained from the owner of a private farm and th~ 
firushed products (gur or rab or sugar and molassestTeturned to him, charging 
for manufacturing expenses at rates previously settled; 

(b) The cane may be purchased from neighbouring farms or cultivators on paymcnt 
of price according to contracts previously made, and the finished products 
sold in the market; 

(e) The cane may be taken and the finished products given back on a co.operative 
basis. The Registrar of Co.operative Societies, U. P. is organising such 
societif's in some parts of the province, and it is likely that if he i~ approa.ched 
he would be willing to assist in the formation of a society to work in 
conjunction with thE' Research Station. 

It will not be desirable to arrange for obtaining supplies of cane from an experiment.a.l farm 
of the Department of Agriculture, as these farms are primarily intended for growing cane 
for distributing seed. 

12. Staff.-Normally a Resp.arch Station of this kind, if it had been an independen 
.:nstitution. would have required a highly qualified technologist ~t its head. In the pres"nt 
i lase, however, as the station will be under the direct charge of the Sugar Technologist, it is 
necessary only to provide suitable assistants to work under him. 

Details of the proposed stafi are given in Statement II, and full explanatory notes 
ve given later on in connection with the proposed budget estimate. The sts.ff ",ill be partly 
permanent, employell all the ypar round, and partly temporary, engaged for the sugar 
']laking season of about six months in the year. In the former category are included the 
>eQhnical men (Chemist and engineer), Mistri to look after the machinery, and a clerk to 
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attend to the office work. The temporarJ aeuonal eeta~1iahmen' coll8iata of the openti., 
and supervising staff. 

During the olf season when cane crushing is stopped, the ~nt ItaIf wiD bf eng&(! 
ad in calculating results of experiments conducted during the 1eBIOn, preparing report. 
overhauling the p!ant, making changes in the lip,ht of the experiments preriousJy conducted 
and assisting in the designing and erection of imprond typeI of plant. A certain amOUD 
of experimental work for which cane juice is Dot required will also be done dlll'iJll the 01 
season. 

13. Equipment.-8tatement I, gi.P.8 particulara of the equipment which wiD be re 
quired. This will comprise a laboratory, a repair shop and machinery of different type 
used in the indigenous prooess. A detailed deecription of the equipment required ilginJ 
in a subsequent paragraph. 

14. Programme of experime1lwl work.-It is not poasible to lay down in advance I 

complete programme of work because many problems will he disconred only after the warl 
has been commenced. In a general way it may be stated, however, that the plan of 1I'od 
will be at first to collect data, relating to the processee .. commonly followed and t4 
investigate the call8C8 of defects so far .. are these known at preeent. Later on BOch pro 
blems will have to be taken up as this preliminary study discloses and finally triala wi) 
be made of improved machinery and processes devised .. a result of these investigatiOns. 

• An outline of the preliminary work indicated above, which should take up the firs 
&11'0 or three years, is given below. This is, however, lubject to ameDdment in the light 0 
experience gained as the work progre88C8 :-

A.-CAlIIB CRC'sB11'IG : 

(i) Testing Cane Mills at prel!ent on the market. 

iii) Designing improved types of cane mills, having 3, 5, 6 and 9 roners. 

(iii) 'l'rying the effect of different pressures and roller Ipeed8 and of different Ibapel 
and sUes of grooving on the capacity and extraction of cane m.iIIJI. 

(if!) Improvements in the method! of feeding cane to BecUN uniformity, 

(v) Introduction of mace.i:ation within the limits of luelanUable, 

(vil Devising Bimple types of juice pumps, 

(vii) Use of disinfectants in cane mills, juice tanks, pipes, etc. 

B.-MOTIVlI POWltR : 

(i) Hydro-Electric power, 
(ii) Suction gas, 

(iii) Steam from waste heat of bet .. 
(iv) Different types of oil engines. 

C.-J1l1CK ABD MoLASSES BoILDIG : I 

(i) Obtaining complete technical data regarding the more important types of juica 
and mol.a&ae8 boiling plaDts and correlating these with eBiciency aDd eoonom~ 
ofwarkmg. 

(ii) Testing and perfecting the improved type of bel 6B recommended in the~ 
on the Bilari experimenta. . 

(iii) Studying open pan systemB of amgar manufacture 6B used in the West . 
the United States and the Phillipine bland! and ascertaining .hether aD 
modifications of these can be used under Indian ooDditions. 

(iv) Use of Suction gas for boiling purposes. 

(II) Vse of vacuum paDS in conjunction witll direot fired bela. 
rlli) ~proviDithe design of bel fWDaCe fen blll'DiDa partiaD, .. oW ~ 
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D-ct.ABD'IOATIo •• 

(i) Testing present indigenous clarifying agents, 

(ii) Trying new indigenous clarifying agents, 

(iii) Devising a simplified form of liming and sulphit.ation process suitable for the 
Khandsari industry. 

E.-CRVSTALLIZATION : 

(i) Use of a modified form of oscillator, 

(ii) Use of metal and wooden vessels of different types for cooling and crystalliza­
tionof rab. 

F.-PuOMILLS AND CENTRIFUOAL MACHINES: 

(i) Designing a simple type Ot wooden pugmil1 to prevent breaking of crystals, 

(li) Devising a special type of electrically driven centrifugal machine with the mvtor 
forming an integral part of the machine, 

(iii) Testing different types of screens in centrifugals, with rabs of varying textures, 

(tv) Determining optimum speeds of centrifugal basket for rabs of different consis­
tencies, 

(v) Applioation of a simplified form of double ouring process to rab. 

G.-SUOAR DRYING: 

Designing a simple type of wooden sugar dryer to take the place of the present 
system of drying in the sun. Air to be heated by chimney gases and a ha.nd 
blower to be used. 

H.-GUR MANUFACTURlI: : 

(i) Designing a. pan for the oontinuous boiling of gur, 

(ii) Improving the keeping qua.lity of gur by elimina.ting the entrained molasses 
and reducing the final acidity. 

15. Estimate oj Cost.-Two sohedules showing details of oost are given is Sta.tements I 
\l.nd II attached. A summa.ry of these is given below:-

Year. Capital Recurring Total. 
expenditure. expenditure. 

I 
Rs. Rs. Re. 

First year .. . . .. .. 52,000 11.796 69,796 

Second .. .. .. .. .. 6,000 18,396 24,396 

Third .. .. .. .. .. 6,000 18,996 24,996 

Fourth .. .. .. .. .. 6,000 19,596 25,596 

Fifth .. .. .. .. .. 6,000 20,196 26,196 

Total .. 76,000 91,380 1,67,380 

Explanatory notes on the various items of expenditure are given in the following para­
If&pha. 

: .. " 
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16. Copital Ezpe1Idalwe. (0) lAM: About four or be aoree of land wiD be required 
for the buildings and also to provide space for drying bagasse and lugar and keeping luppli81 
of cane and fuel. As thfl work is of a temporary natare, an attempt will be m.de to 
take the land on rent, m which case this item of expenditure will be substantially reduced. 

(b) Building.! : One shed will be required for hollBing the machinery (consisting of 
cane mills, engine, pugmills and centrifugal machines), and another Bhed for bel. of different 
types. for boiling juice and molasses. A godown, auitably partitioned will be required for 
atoring rab, gur, augar, molasses and sundry stores. For housing the laboratory and office 
a block consisting of two rooms, and a verandah will be provided. A Imsllihed for accom­
modating the fittel"B' repair·shop completes the liBt of buildings. Wire fencing will be U88d 
in place of a boundary wall round the buildings. 

As the experiment station will be on a temparary basis, all buildings wiD be of cheap 
design. Complete plans and estimates will be submitted for approval before construction 
work is taken in hand. 

(c) Laboratory equipment: A gaod laboratary is an abnlute neo",Jity for proper acien. 
tifie control of manufacturing and experimental work. Such a laboratory will h01l"8ver 
cost a great deal of money. The provision made in the budget will cover the COlt of the 
8BBential apparatUB and material and will permit of Boch additions each year .. may be 
found to be necessary for the research work in hand at the time. It is likely that for lome 
researches costly instruments may be required. Instead of purchuing these attempt will 
be made to obtain them OJ) loan from other laboratories. 

(d) .Repair Shop equapment: A small fittel"8' workahop and Smithy wiD be required 
for the maintenance of the plant and for making alterationa neoesaary for experi:neotal. 
purpoaea. It will be cheaoer and more convenient to have thie work done at lite than to 
aend it out to engineering firms. 

(e) MacAi1'.6g.-In order that the Research Station may be in a position to compare 
the different types of machines in use and to make improvements in them, it is neoeaaary 
that it should be equipped with as wide and representative a set of the", mschinea .. p_­
ble, such a lOt will however involve considerable expenditure. The Iiat of machinery 
given in the budget is the minimum that will be required for tllia purpoee. U is hoped 
that mOBt manufacturers of machinerY will send machines free of charge for testing and 
demonBtration purpoaea and hence much of the expenae that would have been incurred 
in purchasing a complete aet of machines. will be saved. 

The annual lump sum provisions made in the budget for machinery in the four yean 
after the first year are to cover the cost of new types of machinea which may be purchMed 
and of making machines according to designs evolved at the Research Station. 

(f) Furniture aM ;/iUing.!.-The provision under tllia head is to cover the COIIt of the 
minimum quantity of furniture and fittings fN the office, laboratory and factory. 

(g) Water Supplg.-The provision made for water supply is only tentative and appro­
ximate : the exact requirements cannot be aacertai.ned till the site baa been aeleoted and the 
aource from which water is to be otained (tog., from tube well, from ordinary type of weD 
with pump or from public water supply) is lmown. 0 

(1&) LigAtang amJngeme1II.-For working at night 'electric light (if aV&llable) or Kitaon 
lights and hand lanterns will be necessary. 

(i) Conlingmciu ond mWullaMOll8 ezpm.tu.-Th_ are to cover IItlDdry unf~ 
expenaes. 

17. Recurring "Erpmdilure :-(a) E.fIablitlunelll.-Particulara of the qua1i1i.catiODl 
and duties of the permanent et.a1f are given below :- '. 

(i) C1aemi.!l.-The chemist should have received training in Sugar Technology 
in a recognized institution in India or abroad and should ~ at least 6ve 
years' experience in a 8l1g&r factory as manufacturer and chemist. KIlO1F­
ledge of the plant and process employed in the indigenoua sugar and pf 
induetr.Y ahouId be Veated .. 1IBIIful additional qqeJj60rdia . . 0 -
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During the off-season the Chemist will continue his work in the experimental fac­
tory and chemical laboratories of the Technological Institute, Cawnpore, 
under the direction of the Sugar Technologist. 

(ii) Enginur.-An engineering graduate or diploma holder, with some works ex­
perience should be employed for this post. He should be capable of making 
simple engineering tests,--e.g., power consumption, evaporation, heat balance, 
etc.,-and should be able to erect, adjust and maintain the various machines, 
and to look after the workshop. 

After the sugar making season, he will be employed in overhauling the machinery, 
making alterations to plant, assisting in the preparation of designs of new 
plant, supervising their manufacture and erecting them. 

(iii) Mistry.-A meohanio with experience of oil engines, electric motors, cane mills 
and centrigufal machines will be required for attending to these machines. 
During the off-season he will work under the Engineer in overhauling the 
plant and t'l'ecting new machines. 

(iv) Clerk-Accountant.-The office establishment will consist of one clerk who will 
. attend to acoounts work also. The clerk should have knowledge of accounts 

and typing. 

(v) lnferiur Servanta.-Provision has bElen made for one chaprasi and one chowki­
dar. 

(b) SeaBonal E8tablishment.-(i) Assistant Chemist8.-Two junior chemists, with 
experince of sugar factory, laboratories will be required during the manufacturing seasons 
for doing routine analyses, maintaining technical records and supervising experiments. 

(ii) Mistries.-During the working season, when all the machines are in use, two mis­
tries (in addition to the one pt'l'IDanent mistri) will be required to keep them in proper order 
and to carry out urgent repairs when necessary. 

(iii) ClerTc.-One eJttra clerk will be required during the working season to attend to 
the additional work in oonnection with purchase of raw material, stores, etc., and sale of 
finished products, maintaining attendance registers, records of consumable stores and other 
miscellaneous work. 

(iv) Weighment Clerk8.-For all experimental work it is essential that raw material 
8.ud finished products as well as the more intermediate products and fuel should be regularly 
weighed. Three weighment clerks will be required for this purpose. 

(v) Supervisrw8.-To ensure that work is carried out in strict accord with the prescrib­
ed experimental conditions, the services of educated supervisors will be required. Three 
such ~upervisors have been provided. 

(vi) Bel Karigar8.-Four bel karigars (sugar boilers) will be required for working the 
jnioe and molasses boiling pans. 

(vii) Centrifugal men.-Two men will be required for operating the centrifugal machi­
nes,-one for First Sugar and another for Second Sugar. 

(viii) W rwTcmen.-The number of workmen required will vary according to the amount 
and nature of work in hand at the time. Moreover, it will be necesary and economical in 
some cases, to engage certain types of operatives for the entire season on a monthly basis. 
whilst the ordinary unskilled labour can be employed on daily wages. It is estimated that 
on an average 30 workmen will be required. 

(c) Allowances and H onrwaria.-The provision under this head is to meet the travelling 
eJtPenses of the staff for journeys to and from Cawnpore in connection with work during 
the off-season, and for visits of demonstration parties to different centres. 

(el) Supplies and Services.-This sub-hea~ covers a gross provision of Rs. 20.000 for 
commeroial operations, and allows for recoverIes each year of Rs. 18,000 the net eJtpendi­
ture therefore being Rs. 2,000. The object of providing funds in this manner is twofold­
firstly it permits of an arrangement similar to a revolving bank oredit,under which money 



is dPaWB aecordinS to requiYementl and sale proceeds are ePediW into the treuu".10 that 
no large amounts are outstanding at any time. and leCondly by limiting the net annual 
expenditure to Re. 2,000 it is made obligatory to sell the finished products and realise other 
aaaets promptly. 

(e) Contingenciu.-The items under this sub·head are eelf-eXf.'lanatary. It may be 
pointed out however that the provision of R.,. 2,000 for" rt'paire and modification of plant" 
is distinct from the provision of RR. 5,000 annually under .. Machinery" in the budllet 
estimate of capital expenditure. The former item covers expenses in connection with 
repairs and alterationa to existing machinery, which do not increase the value of the 
assets and cannot therefore be charged to capital account. The latter item, on the other 
hand, covers additions to plant which are chargeable to capital account. 

18. Necuaity for flexibility.-As pointed out in connection with the programme of ex­
perimental work, it is not possible in a research station of thi8 kind, to lay down an exact 
programme of work, because new problems arise as work progre&8l'8. It ie evident therefore 
that, under such conditiona, the exenditure cannot be expected to be strictly in accordanoe 
with a rigid budget. In sanctioning the budget a certain measure of flexibility may there. 
fore be permitted, provided the total expenditure does not exceed the budgetted amount. 

19. Recoveries 0/1 completion 01 work.-The present proposal is for a research Station 
for five years. On completion of this period,. unleBB it is decided to continue the work 
further, all the machinery, buildings and otber materiel will be disposed of reeulting in the 
realization of a substantial amount. This should materially reduce the total coat of the 
acheme. No exact estimate of this can however be given at this atage. 

CAWlfPORB: 

The 318t J'II.lgI931_ 

R_ C. SRIVASTAVA, 

Sugar Technologile. 
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STA.'1'lOOIIN'l' I.-Oapital Expenditure lor the prOP08ed ReaearM and Tealing Statiim I,;, iAe 
indige7UJ'U8 gur a,nd augar induatTY. 

, 
,Seria! Heade and jteme. I II III IV V 

Relnaru. No. Year. Year. Year. Year. Year. 
~~ , ' ~ .... , . - -' . 

~ ---~ ---
Re. Ri. R •• Rs. Rs. 

I Land-4 to 5 acres .. 1,000 

2 Buildmgs:--

(a) One shed for ca.ne 3:150 
milIs, engine, pug-
milIs and centrifugal 
machine', 30' x 50'. 

(b) One shed for boiling 
hels, 30' X pO'. 

3,750 

(c) One gOdOWD (8ui~- 4,500 
ably partitioned for 
rab, gur, lugar, molas-
ses and stores, 30' X 
50'. . 

(d) Laborat0ftf, (20' X 2,700 
15') and 0 ce (15'x 
15') with verandah 
8' wide. 

(e) Shed for repe.ir shbp. 
15'x35'. 

1,300 

(/) Wire fencing and 1,000 
gates. 

a Lahoratory equipment 4,000 1.000 1,000 1,000 1.000 

, Repe.ir .hop equipment I 3.000 

6 Habhinery..:.. 

(a) Bullock cane milli lIoo 
(b) Power driven cane 5,000 

mills. " 

(c) Oil engines .. I ~~ 5,000 

(el) Juice p-dmps .. 1,000 

(e) Juice boiling bela •• 1,000 -' -. 

(J) Molasses boiling bels 200 
(g) Pugmilla 100 .-~- ... * .-

- . """ .- .- .- .~- --_.- - - . _-_. -- - ... ~- ... ~ . 
1I123ICAR ao 
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sT~TmOrr I.-Capital Ezptnditvr& Jor t1uJ propoBe4 BueareA /Jn4 Tuei'llf Bl4lilm'p 1M 
in4igfl1lOfU gur an4 6'IIflOI in4~ontd. 

serial Heads and items. 
I II • III IV V Remarks. 

No. Year. Year. Year. Year. Year. 

Ra. Ra. Re. Re. RI. 

• Machinery--flDftl4 • 

(11) Centrifugal machines 1,000 15,000 15,000 15,000 15,000 

(i) One 
bridge. 

3·ton weigh. 1,1500 

(j) One l·ton weigh. 1,000 
bridge. 

(I:) One 6·owt. 
bridge. 

weigh. 600 

<') One bean 80ale with 100 
weights. 

(m) Kerosene tinl ., 360 

(II) Tomb for juice, rab 
molasses, etc. 

1500 

(0) Cryata1lizersof metal 
and wood. 

1500 

(p) Lad1es, Sieves, 250 
Btrainers, eto. 

(9) Piping, shafting, pula 1,600 
leys, belting, etc. 

-(r) Foundation 
erection of plant. 

and 1,000 

e Fumitnnl and Fittings 600 I 

7 Water Supply .. 1,600 

8 Lighting atraDgelllOllts 200 .. 
• Contingenciel and Mia- 2.400 

cellaDeoUi expenael. 

Total .. 62,000 8,000 8,000 8,000 8,000 , 
GBI.lQ) TOT4L BOB WI" 78,000 

"ABII. 
-~ 

. - .-
- # -- - - - - • .- . -. ,. 
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·8:u.'.mmrr U...;.,Becurri", Ezpenditure lor 1M priJpoIetl RuearM ci1I4 Tum.;'SliiliOri I,;; If. 
sndige7lOtU gur and 8UQIJr sndU8lry. 

Serial Heads and itema. I II III IV V Remar~ No. Year. Year. Year. Year. Year. 

Re. R8. R8. Ra. Re. 

1 Pay of Establishment--

(/J) Chemist(25~25- 3,000 3,300 3,600 3,900 ',200 
500). 

-
(6) Engineer(125-15- 1,500 1,680 1,860 2,0.0 2,220 

275). 

(e) Mistri(5~5-100) 600 660 720 780 MO 
_ .. -

(d) Clerk.Acoountant 600 6~0 720 780 MO 
(5~5-100). 

(e) Chaprasi, Rs. 12 .. 1« 1« Ut- 1«' 1« 
, 

(/) Chowkidar, R8. 11 132 132 132 132 132 

.' ---------------
Total .. 5,976 6,576 7,176 7,776 8,376 

J Pay of Seasonal Estab. 
lishment (6 months per 
year}-

(/J) Two Assistant 600 600 600 600 600 
Chemists at Rs. 50. 

(6) Two 
Rs.30. 

Mistris at 360 360 360 360 360 

(e) One 
R9.30. 

Clerk at 180 180 180 180 180 

(d) 3 Weighment 
Munahi at Rs. 15. 

270 270 270 270 270 

(a) 3 Supervisors at 
Rs.15. 

270 270 270 270 270 

(/)' Bel Karigars 720 720 720 720 720 
atRs.30. 

.," -
(V) 2 Centrifugal 

men at R8. 20. 
240 240 2.0 240 240 

(11) 30 Workmen at 2,160 2,160 2,160 2,160 2,160 
R9. (12) (or 6 
a.nnaa per day). .. 

------
Total .. ',770 ',770 ',770 ,.,770 ',770 
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Serial lleada and items. 
I It DI IV V Remark •• "No. Year. Year. Year. Year. Year. 

-=--
R.: Ra. Ra. R,. R •• 

I Allowances and HOl$o, 
ran-

Travelling l\lIowl!oDce of 
Jj:sta.blishlDent. 

21>0 200 2PO 250 200 

, Suppliet ~d Servioea-

Commercial Opera. 2,000 2,090 2,000 2,000 2,000 
tiODL* 

a Contingenci~ 
(a) Stores "nd lubricants 500' 500 500 IiOO 600 

(6) fll,1 .. , . 500 500 IiOO 600 600 

(e) Chemical Clarify. 500 1100 600 600 600 
ing agents and man!!". 
fact!lring ~teria1a. 

(d) ConaIJmable ,tore!! 600 600 600 1100 600 
for labora'ory. 

(e) Repairs and matU· 
4cationa of plant. 

2,000 2,000 2,000 2,000 2,000 

(/) Tools anel tackle ,. 100 100 100 100 100 

(fit Maintenance of 200 260 200 2110 260 
~uilding •• 

(Ta) . !itatione" ,. 250 250 250" 260 260 

(i) POItage and tele· 100 100 100 100 100 
grams. 

(j) Miacel1aneoUB COD· 100 100 100 100 100 
tingenciea. 

Total .. 4,800 4,800 4,800 4,800 4,800 -GllAKD TOT4L .. 17,796 18,396 18,996 19,696 20,196 ---
GBAJlD TOTAL B6B nVB YBABI .. 91,380 

• : 

• NOTB.+-Tbis cqmprisea __ 
Ra. 

GrGS!' Expenditure .. 20,000 - 18,000 

2,000 

-....-. 
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ENCLOSURE IV. 

REI'ORT. 

Reporl 0/ the Sub·Oommittee on llem NOR. 8, 9 and 10 (a) 0/ the agenda 0/ the 4th meeting 01 
the Sugar Committee held at New Delhi un 7th December 1931. 

The United Provinces scheme part I. Agricultural. (Enclosure TI). 

Subject to the following modification., the Rub·Committee recommend for sanction 
parts (a) and (b) of this IIcheme. The Director of Agriculture explained that the Rha~, 
jahanpur sugarcane research farm ha~ been placed under the control of Mr. Sethi, Economic 
Botanist, United Provinct's, who will be in charge of both rice and sugarcane research. 
Statis~.ioal assistance will be av~.jJable from the Bureau of Economics in connection wit4 
the planning and interpretation of field experiments. The following reductions ar!l 
reoommended :-

(1) Omission of the stQrekeeper's post. 

(2) Substitution of a clerk on Re. 60-:--'i-75 for a stenographer clerk. 

(3) Redl!ction of travelling allowances to Re. 5,000 for the whole period of 5 years. 

(4) Reduotion of provision of manures from Rs. 10,000 to Rs. 5,O()O. Tills in-
volve!! the reduction of the total grant for sectiollli A and B to approximately 
Re. 75,000 spread over 5 years. 

As regards Agricultural C, physiological and chemical, the Direotor of Agriculture 
would like to I'O-consid(lr the propoeal for physiological work. The Sub-Committee em­
phasisod that Bub-Mction (e) (2) was the more important. The question of a further grant 
for chenllcal physiological work IllII.y be oxo.mined a year later. • 

The Sub·Comrnitt(le recommond the addition to the United Provinces sohome (Enclo­
sure TI), as now revised, of proviAion for an Assistant Entomologist (or a Piant Pathologist) 
on a scale of Rs. 200-20-300 por monsom for investiga.tiol1- of sugarcane pests und.er the 
direction of the Govflrnment Entomologist. 

Punjab Agricultw'Il.l scheme (Item 8). (Enolosure J). 

The Sub-Committee are not satisfied that Lyallpur is the bost centre for a sugareane 
research station in the Punjab. Atpreyioull meetings of the Sugarcanfl Committee the 
importance of the central tract has bean empha..~ised and they would like the quostion 
of establishing the sugarcane researoh station on the departmental farm at Jullundur to 
be re-examined. 

Subjeot to the re-flxamin1.tion of the site~ the scheme (Enclosure I) is recommended for 
IAnot.ion with the following modifications :-< 

(I) Pay of Sugarcane Specialist :-

It is co~idored that the scale of Re. 250-25-500 with liberty to pay an initial 
salary up to Re. 400 per mensem is adequate. 

(2) The post of Technical Chemist is unnecessary for th(l programme put forward 
and should be omitted: als!> one post of Chemical Assistant. 

This will reduce the expenditure on stS'l to about Re. 83,220 spread over five years. 

As regards the expenditure shown in statement No.2 (EnclosurP I) no special grounds 
lui,ve yet boon shown for 0. departure from the Council'~ principle that buildings shoult{ be 
prOl"ided by the local Government. Pro-,.-ision for machinery and implements is excessive; 
a sum of Rs. 6,000 would be adequate if the Station is established at Ju])uudur where 
water.lifting machinery would be needed: otherwise about Rs.2,000. The reCllITing 
grant for ma.chinery and equipment on the manufa.oturing portion of the soheme should be 
redured to Re. 2,000 per annum for reasons subsequently stated. This reduces the total 
cost of the scheme to approximately Rs. 1,73,170 or Re. 1,33,170 net after deducting the 
40,000 offered by the Punja.b Government. 

• • • • • • 
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n. Technologiea1- , 

(1) United Provinool :-(EnclosUftl n). 
Mr. Srivastava explained that this was an experiment in the use of hydro-toleotrio power 

for sugarcane crushin~ .and sugar manuflO~ure and ~ot an experilrumt with .ugaroans 
crushers or in sUWlr-b01hng. The Sub-Comnuttee enquJl"ed why the whole cost .hould not 
I:e met by the Hydro-electric circle of the Irrigation Department ; it waa explained that 
this would lea.d to indefinite delay and that the main object of the prellOnt leheme ,... the 
utiliRation of electric current for agricultural purpoeea. The Sub-Commit.tee recommend 
that the grant be sanctioned on the condition that the United Provincea Government will 
undertake to purchase the machinery at 75 per cent. of ita OOllt at the end of the first ",ar. 
The Sub-CommitteE desire to emphasise that IS the objeot of the experimcnt i. to IScertain 
the relative cost of eleotrio motors and oil-enginesfor this ollR8 of agrieultural operation, 
full electrical records should be maintained and a report made to the Council on this point i 

at the conclusion of the experiment. ! 

Punjab. 
It is reoommended that sections 6 and 7 of the propoeed programme of work (Enclo­

sure I) be omitted pending further experience, by the Sugar Teohnologist of the probleme 
now under examination hIS been ga.ined. It is reoommended that a grant of Re. 10,000 
spread over the 5' years be provided for the purchase and testing of equipment to enable 
the Punjab Agricultural Department, to co·operate with the Sugar Teohnologiat and to 
take advantage of his resulta and test their applicability to local conditions in the Punjab. 

In connection with this report Chowdhry Mnkhtar Singh enquired if there WIll any 
oo-ordination between the research Bchel'l\f!s of the varioul provinoo. to which Mr. Burt 
replied that all these Rchemos were the result of our previous decirion to have a ohain of 
research stations in tht> main sugarcane belt. Rao Bahadur Venkataraman. referred 
particularly to tho United ProvinceI!' Bcheme (Enclosure II) and the referenOft therein ahout 
Mr. Hllward's book and the Inman Sugar Committee'. report. He said that in the light 
of worldexperienoo it WIS not essential that the breeding and the orOlling work llhould 
be done in the area for which thc Rugal't'&ne variety was needed. and in IUpport of this he 
quoted the instance of cane~ bred in Demerara which were being used in Loniaiana and 
also of cane bred in Java (P. o. J. 213) which was grown in Louiaiana and Argentina. 
Similarly, the canes grown in Japan had been obtained from Java. There WII no ground 
for the view that the actual production of crosses should be effected in the are .. where thloy 
were to be grown. He added that Coimbat<>re croRsed seeds were being I18nt to Hawaii 
and AURtralia and the United Provinces in India ware nearer to Coimbatore than either 
Hawaii or Australia. Mr. Noel Dearr endorsed this and said that he agreed with R. B. 
Venkataraman in every partioular. R. B. Venkataraman al80 Illentioned for the infor­
mation of the Committee that he had been sucC8Ssfulat Karnal in gtrtting lugarca.ne aooda 
to germinate in sub-tropic,,1 In<:lia and added that, with proper technique, proper luper­
rision and Rowing at the proper time. it W8S quire pOBRib1e to get lugaroans _d to 
germinate in Upper India. Thia made practically reduntant the .cheme which had al. 
ready been sanctioned for Rhahjahanpur to transport aeedlinge at a cost f,f Re. 6,000. 
The 3rd point he mentioned was that he WIS now investigating the different times of 
80v.ingR for sorghum hybrids and the Shahjahanpur scheme will be very Ul6ful to him. 

In connection with the Punjab scheme (Enclosure I). Mr. Burt explained that the 
question of site was very important. Thll Sugar Committee had all along boon of opinion 
that the sugarcane reSt'!irch station <;hould" Ioca.t.>d in the oontral Punjab. R. B. 
Venkatamman said in this connection that in Lyallpur cotton waa a competitive crop 1Iith 
sugarcane and .tJ:1e area under rugarca.ne fluctnated ',ery ('.on.qidoTahly from year to yelr in 
that tract dt'pending upon the price of cotton. It WIB importpnt t.herefore that our re­
search station should be IRtablished in a tract where the area under cane was ateady • 

• • • • • • • • • • • 
In evnrtection with the technical side of the Punjab scheme (Enclosure I) 1r1r. Bun 

explained and the Committee agreed that they should wait till Mr. Srivastava'. work 
progres..oed a little furtl:er, it was on this IOCOunt that the Sub-Committee had reduced the 
proposed annual grant of Ra. 10,000 for augar msohinery a year to Ra. 2,000 per IWIUm. 
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:Mr. Burt referred to page 4 of the printed papers (Enclosure II) in connection with 
item 10 (a) and said that. in view of the discussion on subject 4 it would seem sufficient 
to place on record tha.t the agt>ncy for carrying out the investigation in connection with the 
cost of sugarcans CUltivation should be the Board of Economic Enquiry in the United 
ProvinOll8 a.nd its attached Bureau. This was approved. 

ENCLOSURE V. 

&vi8ed Slalemenl No. I, allowing detail of llta.f/ required for 1M Sugarcane RuearcA Slalicna 
at Ri8alewala.. 

Monthly rates of pay. 

Poat. 
lstyear. 2nd year. 3rdyear. 4th year. 5th year. 

-

Ra. Ra. Ra. Ra. Re. 

I. Sugarcane Specialist with 
special knowledge of Botany. 
Ra. 250-25-500. (Starting 
RH.400) .. .. .. 400 425 450 475 500 

2. Farm Manager.Re.130-10-170 130 140 150 160 170 

8. 1 Agricultural Assistant, 
Re. 100-10-140 .. .. 100 110 120 130 140 

,. , Mukadda.me, Re.20-1-29 100 104 108 112 116 

II. 1 Storekeeper on Re. 50 .. 50 50 50 50 50 

8. 1 Chaukidar on Re. 14 .. l' 14 14 14 14 

7. 2 Sweepera on Re. 13 each .. 28 26 26 26 26 

8. 1 Chemical Assistant. Ra. 120 
-10-160 •• .. .. 120 130 140 150 160 

II. 1 Entomologioal Assistant, 
Ra.120-10-160 .. .. 120 130 140 150 160 

. 0. l Myoological Aasistant, • 
Re. 120-10-160 •• .. 120 130 140 150 160 

1. 11 Laboratory Attendante, 
RI.20-1-24 each .. 40 42 44 46 48 

Total Monthly ezpenlliture .. -1.220 1,301 1.382 1.463 1,544 

Total Yearly expenlliture - 14.640 15.612 16,584 17,556 18.528 

1114 J:!e of one Engine driver for 
months •• •• 180 180 180 180 180 

Total .. 14.820 15.792 16.764 17.736 18.708 

Guo TOTAL .. 83.820 .------ ---~ - - .~- ------ -- •.. -... .-- -- ._. - - .. -. -, - -



RfII>isetl Statement No.2, 61wwing detai16 oJ mi6ceUa1UlOU6 expmilu1I rcq".retI Jor UIe Supr. 
caM RuWrM Statilm at Ri«Ilewala. 

Non· - recurring. Recurring. 

. 
B. •• B. •• 

BVILDllroa. 

Labour-

16 Beldam at B.s. 18 .. .. .. .. .. .. 3."00 
(round). 

Variable labonr .. .. .. ,. .. .. 2,000 

Purchase and maintenanoe of bulloou-

III Bullocks a& B.s. 200 .. .. .. .. 8,200 .. 
Maintenance at Ra. 20 per pair' per month pJ166 

RII. 280 for replacementl .. .. .. .. !,tOO 

Machinery and Implements (Agricultural) .. .. .. 1,200 

Machinery and equipment to be developed or purchased 
(mlUluIacturing) • • • , • • • • ',000 1,000 

Mailure .. .. '0 .. .. .. .. 1,000 

Ttalrelling Allowance .. . . .. .. .. 1,000 

Water Ratel .. t. .. .. .. .. 1,000 

Apparatus and Chemicals .. '. .. .. JOO 600 

Contingenoiel and other chargel .. .. .. too GOO 

Total .. 0,Il00 15,DOO 

• 

]l'orIve1- .. 0,650 79,600 

Staff for 15,_ .. .. 83,820 

9,Il00 1,63,820 

• 
GBUD TOTAL .. 1,72,970 
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ENCLOSURE VI. 

AgriculturaZ A and B (Non-recUTTing}. 

Apparatus for recording discharge or water 

Total Agricultural A and B (Non-recurring) 

Agricultural A and B (Recurring). 

First Second Third Fourth 
Stall and Establishment. year_ ycar. year. year. 

---------
Ra. Rs. Ra. Rs. 

One Assistant Sugarcane Expert 
(Rs. 250-25-750), Member 
of Provincial Service .. 3,000 3,300 3,600 3,900 

One Assistant Entomologist (or a 
Plant Pathologist) (Ka. 200-
20-300) .. .. .. 

Two ltesearch Assistants (Rs. 110-
2,400 2,640 2,880 3,120 

10-150)-one in Botany and 
other in Agriculture .• .. 2,640 2,880 3,120 3,360 

One Assistant (Rs. 80-5-105) 
(will be in charge of drawings 
required to be made of plant 

• material) • • • • • • 960 1,020 1,080 1,140 
Two Laboratory Assistants (Ra. 30 i 360 396 432 468 

-3-42). 360 396 432 468 

Two Fieldmen (Ra. 30-3-42) 
360 396 432 468 .. 360 396 432 468 

One Clerk (Rs. 50-5-75) ... 600 660 720 780 
Two Attendants (Rs.I2-1-16) ., 288 312 336 360 

Ar.LOWANCES. 
Travelling Allowance .for officers 

and subordinates (during the 
first year more travelling will 
have to be done for collecting 
varities) .. .. .. .. .. " .. 

CONTINO ENCIES. 
Research Farm Contingencies .. 3,000 3,000 3,000 3,000 
Manures-Chemical and organio .. .. .. .. .. 
Soientific Literature .• .. 500 500 500 500 

---
Tolal Agricultural A and B (Recur-

ring .. .. ..... .. .. .. .. 
IL-TECHNICAL. 

EetimBted cost 

Total-Teohnical 

'H123ICAR ~ 

6,000 

6,000 

Fifth 
year. 

---
Rs. 

4,200 

3,360 

3,600 

1,200 
504 
504 
504 
504 
840 
384 

.. 
3,000 .. 

500 

. . 

Re. 
17,000 

17,000 

Total. 

---
Rs. 

18,000 

14,400 

15,600 

5,400 
2,160 
2,160 
2,160 
2,160 
3,600 
1,680 

5,000 

15000 
5,000 
2,500 

94,820 



Agricultural 

Technical •• 

2S4 

Son-
Rec11l'- Rec11l'-
ring. ring. 

Ra. Ra. 
6,000 94,820 } 

Or Ra. 1,17,820 in 
• • &ll over 5 yean. 17,000 

Total 23,000 ~,820 

ENCLOSURE VII. 

8. Scheme for a Research and Testing Station for the Indigenous System of Gur and 
Sugar Ma.nufacture, drawn up by the Sugar Technologist, Imperial Counoll of Agricultural 
Research. (Enclosure ·III). 

The Chairma.n pointed out that these proposals (Enclosure III) arose out of the repon 
on the Bllari experiments. Mr. Mehta suggested that a short pamphlet baaed on the Bilari 
report should be printed in Urdu and Hindi. This was agreed to and Mr. Srivastan 
was asked to prepare this pamphlet. 

Mr. Mehta proposed, and Khan Bahadur Fateh·ud-Din seoonded, that the leheme 
(Enclosure III) as put forward by Mr. Srivastava be adopted. They Baid that thia. 
scheme was the logical result of the appointment of the Sugar Technologist. The scheme 
as preBeIlted to this Committee had been worked out fully in all dotallB and needed no 
further comments. 

Mr. Burt said that information was needed on several pointe; he asked if the United 
Provinces Government's attitude had been ascertained on the proposa.l to establiah a re­
search station in the United Provinces under the direct control of the Reaearch Council 
Mr. Mehta, replying in the negative, said that he felt sure that the United provinces GPvo 
emment would welcome it. It was agreed that the Committee's support to the leheme 
was conditional on the United Provinces Government's cordial approval. The Chair­
man asked MessrB. Nml Deerr and Millar as to their opinion on the scheme. Mr. Nml Deerr 
said that in the present India.n Sugar Industry there was the large industrialist or the 
factory owner a.nd the small grower and he said that the khandaari was an intermediate 
stage a.nd as an intermediate step in progress it was important to develop the kMndaar' 
industry. He said that although the khand8ari was inimical to the interesta of the large 
proprietor still he was of opinion that steps should be taken to protect the .mall grower 
and he agreed with the general principles of the scheme. Mr. ltlillar, agreeing with Mr. 
Nml Deerr, added that the gur industry was a separate problem and it needed the support 
of this Committee. Mr. Burt next enquired if it was not possible to work the scheme 
(Enclosure III) in conjunction with the Harcourt Butler Technological institute at Cawn­
pore to which the Imperial Council of Agricultural Reeearch had made a 8ubstantial gran' 
for Sugar technology. There was something to be said for the view that luch an industrial 
nllC&rch experiment should be carried out where chemica.l and engineering assistance waa 

. readily available. Mr. Srivastava did not see much benefit in locating this research 
station at Cawnpore. He said that there would be practically no saving in building or 
in machinery. Moreover, his idea was to train men and carry on demonstrationa in the 
improved methods of the kMndaari industry and from that point of view it 11'88 n_ 
cary to have this work c8.rried out somewhere in the centre of the khandaari industry, espe­
cially as no special engineering help was needed, for the pla.nt which he proposed to put. 
up could either be repaired and altered in the villages or could not be repaired and alter· 
ed even in. Cawnpore. In answer to Mr. Burt he said that the Portable Sugarcane Mill 
referred to in the Harcourt Butler Technological Institute scheme had been designed and 
ordered and he expected the Mill at Cawnpore in a month'. time. Mr. Burt enquired if it. 
would be feasible to put this research station at Shahjaha.npur adjoining the Sugarcane 
research stat.ion. Mr. Srivastava was of opinion that Shahjahanpur was not 8uch an 
impqrtant centre for the klaand.sari industry aa Bareill1 or Moradabad. Mr. BIlli uUl 
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if the supply of cane to the experimental plant could be guaranteed. The old experiment, 
at Nawabganj in the United Provinces had failed largely because of inadeqUate cane supply. 
Chowdhry Mukhtar Singh offered to supply 20,000 maunds of cane per annum in con­
nection with this research scheme, provided the plant was located at Meerut. He said 
that he would supply the cane and take back the finished product so that the expense of 
purohasing cane and also the difficulty of selling the produce would be eliminated. It 
was agreed that before the location of the research station was decided the cane supply 
will have to be guaranteed and this question also was left to the Vice-Chairq!.an for final 
decision. Mr. Burt then read a note (not printed) on this research scheme by Mr. Milne 

I in which it was suggested that this scheme may be amalgamated with the Punjab research 
i scheme; at Lyallpur, there WIl8 a well-equipped Engineering Section and College Labo­
I ratory to co-operate. Mr. Sl'ivastava however was against amalgamating the scheme. 
I Moreover, he said that Lyallpur would be inoonvenient from his point of view. It was 

-decided to record Mr. Milne's note. Subjeot to the budget details being scrutinized by 
the Vice-Chairman, the scheme was approved. 

ENCLOSURE VIll. 

EXTRACT FROM THill PROOEEDINGS OF THE MEETING OF THill ADVISORY BOARD Olr THE 
hll'ERIAL COUNCIL OF AORIOULTURAL RESEARCH HELD IN JANUARY 1932. 
Professor Gangulee enquired as to the nature of work the Sugarcane Specialist would 

have to do and also why the proposed salary of Rs. 250-25-500 for him was fixed on a 
higher scale than in the Mysore scheme. Mr. Milne explained that the Specialist would 
be in charge of the scheme. HiA salary had been fixed after taking into consideration 
the amount necessary for attracting a suitable man. Dr. Coleman explained that in 
Mysore the general Bcale of salaries was lower than in British India. The Sugarcane 
Specialist in Mysore would be placed under some superior officer, so that a man with lesl 
experience would be sufficient. Professor Gangulee was however not satisfied and expres­
sed the opinion that both the men in Mysore as well as in the Punjab should be paid the 
same salary by the Imperial Council of Agricultural Research; if the Punjab Government 
were unable to secure the servicl's of a suitable man at this salary they were at liberty to 
pay more from their own budget. 

Mr. Main pointed out the necessity for co-ordination between the' four schemes and, 
stated that the reply given by Mi. Burt to the Sugar Committee" that these schemes were 
the result of our previous decision to have a chain of Research Station in the main su~a.rcane 
belt" did not satisfy him. He considel'ed that there should be co-ordination in selecting 
the type of work which each province should undertake so that there may be no duplica­
tion. Mr. Milne considered that it WIl8 not possible to co-ordinate work in this manner, 
although the pooling of results obtained was not only feasible but desirable. 

Mr. Plymen said that on the small salaries proposed it would be difficult to get suit­
ably qualifit'd staff and that the Punjab Government should arrange for suitable technical 
staff from Lyallpur or elsewhere. ,He also considered that the problem on the technological 
side was an all-India one and there waa necessity for co-ordination in respect of this. 
Mr. Mehta pointed out that the Sugar Technologist would function as the co-ordinating 
&gont on the technological side and on the Ag-ricultural side the Coimbatore station would 
perform the same function, as the testing work at the proposed Research Stations would be 
confined to the Coimbatore val'ietiE's. Professor Gangulee said that it the work of the 
Research Stat.ions was to be confined to h'sting only and there was to be no breeding work, 
there was no necessity for the technical and chemical staff provided for in the schemes and 
that all the schemes should therefore be referred back to the Sugar Conlmittee for re­
consideration. Mr. Sethi pointE'd out thr>t the North Bihar scheme which had already been 
sanctioned was also for providing a purely testing station and the salary of the Spec~a.list 
for that station was also Rs. 350. In Northern Indio. it was difficult to g£'t & Imitable 
man on a lowcr saJary. Dr. Subramanyam considered that unless there was co-ordination 
there was bound to be duplication of work and it would also be difficult to compare the 
work done at the different stations. He suggested that there should be some provision for 
collecting all the information at one place aa was being done in foreign countries. Mr. 
Milne ~reed tha~ collaboration was p,ecessary in flO far as the collection of da~.in ,olle 
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plac8 Willi eoncemed.. Mr. Mehta pointed out that Dr. Subraman~am·. point did not 
arise as the schemeA provided for t('Sting the Coimhatore seedling canes under local 
conditions obtaining in different partll of the country. As regards the atandardisation 
of pay he considered that this might be left to the Vice Chairman. The agrioultural 
upcctof the work would be definitely undcr Mr. Venkataraman, who would be Il'nding 
out the seedlings. Mr. Plymen said that if these were to be only testing statiOIl8 the work 
should properly be done by the provincial departments of al;l'iculture. Dr. McRae oon· 
sidered that the problems were of local importanoe and should be dealt with by local 
Icientists. Mr. Milne supported this view but added that the provincial departments 
had no spare staff which they could put on this work. 

Professor Gangulee at thia stage formally moved the following ametldment which wu 
acconded by Mr. Main: 

.. Recommendcd that the three sugarcane schemes for the North of India be referred 
back to the Sugarcane Committee for con'lideration with special refereDCle 
to the dejinilion- 01 problems and allotment of work." 

Mr. Mchta opposed the am'3ndment s3.yin~ that Bombay and Bihar had already received 
grants for exactly similar work and it would le unfair to the other provincflII to refuAe 
the grant to thell\. Mr. Srivastava pointed out that co·ordination, on which 10 much 
8trcss had bren laid, could be of two kinds-firstIy--<>ne centra.l authority prescribing and 
controlling the work of the stations in aU the technical details, e.g., the aelection of 
problems and the manner of conducting the researches. He considered that co-ordination 
of this kind was not providerllor and was in fact not rl'quired. Secondly co-ordination 
might be in the sense of pooling the information available at the different ltationa. Such 
co-ordination was deRirable and was provided for by the Imperial Council of Agricultural 
Research which acted as clearing house in such matters. Mr. Finlow emphasised the 
importance of separating the technological work from the Punjab ache me. Mr. SethJ 
supported thiA view. Rae Bahaclur Anand Roo cOllllidered that what WIUI required Wt.l 

to define t·he kind of collAboration that was needed. Dr. Agharkar laid that testing 
seedling canes was an all-India matter but manufll.Cturing of Gur W81 of local importance 
and therefore the two should be separated. Mr. McRae however differed from thia view 
and considered that seed tp.sting was a strictly local problem. Mr. Srivastava pointed 
out that the provision made in the schemes for Gur and Sugar making was on a very 
limited sI'ale and it was not so much for carrying on research in t.he Gur making industry 
as to utilise the facilitieA available for converting the RUgarcan!' which WM cultivated for 
experimental purposes into a saleable product. Mr. Milne supported this. 

As Prof. Gane-ulce's amendment t"eferred to item No,,_ 14, 15 and 17, the Chairman 
ruled that it should be taken up after the remaining two items, Nos 15 and 17, had been 
discussed . 

.Application from the United Provina8 OOl'ernmem lor II grant of R8. l,7(1,810/or intlUfi. 
galion into variuu8 problel1l8 of l!llgar indu8f.(Y in the United Provincu. 

Mr. Mehta in introducing the scheme explained that it consisted of three parte, namely, 
the Agricultural, Technological and Economic. The Economic part had now been 
absorbed in item No. 11 relating to the scheme for economic enquiry into tbe cost of sugar. 
cane production. The Technological part, according to Mr. :Mehta, WlIB on a very modest 

. _Ie, as the net eXFenditure involved amounted to only RB. 4,250. As regards the Agri. 
cultlll'&1 side it was explained that this was on lines similar to thOtl8 of the Punjab Scheme, 
but was on a more modost scale. Mr. Srivastava referred to the Technological lide of the 
Bcheme andexplruned that if the work was done by the Sugar Technologist under hie 
acheme for a Research and Te3ting Station, the Research Council would have to bear the 
full cost of Re. 17,000, whereas if the !chcme of the United Provinces Government wu 
sanctioned only a quarter of this amount would have to l:e paid by the Research Council. 
Professor Gan~ulee considered that this scheme WlIB subject to the saI1le objectiona u the 
Punjab scheme_ The 800Fe of work was not confined to the testing of -rungs only 
but extended to manurial experiments and to the whole gamut of the qUe9tiona of sugar: 
cane agriculture. He emphasized that the problems to l;e Btudied were not sufficiently 

. well-defined. On the Technological aide the scheme appeared to aim at demonstration 
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work in oonnection with the use of Hydro-electric power instead of carrying on any funda. 
mental rosearch. Dr. Agharkar referred to agricultural work described under sub.heading 
(c) namely Physiological and Chemical investigations and considered that th~work was of 
too wide a nature. Mr. Mehta explained that the Sub-Commit.tee had not sanctioned 
this part of the programme and that the Physiological and Chemical work had therefore 
beon omitted. Mr. Sethi referring to the salaries of staff considered the scale of pay to be 
high. On the Technological side he recommcnded that the work should 1:e transferred 
to the Sugar Technologist. Mr. Mehta explained that the Technological work would be 
under the Sugar Tochnologist. The' Irrigation Department, United Provinces, would 
boartheexFenses of making eloctrio connectiOn;) and fitting up the machinery. As regards 
the staff he stated that the Economio Botanist to the Unitod Provinces Government who 
was now stationed at Shahjahanpur has also to look aftel: the work of the Rice Scheme 
which was located at a distanco of over 100 milos from Shahjahanpur and it would be 
difficult for him to give sufficient attention to the Sugarcane scheme also. 

In reply to l\Ir. Main's enquiry if the United Provinces Government had a~d to 
take back the plant and pay 75% of the cost, 11k Mehta stated that this had been agreed to. 
Dr. Coleman considered that the scheme was top heavy and suffered from the same defects 
as the Punjab Schcme and snould therefore be reconsidered. In reply to Mr. 'Finlow 
Mr. Srivastava explained that the Technological work was not pure demonstration, but 
consisted of experiments in the adaptation of Hydro-eloctric power for sugar making and. 
later on the demonstration of the plant so perfected. In the end Professor GanguJee 
moved his amendmont, which was seconded by Mr. Main, that" The three sugarcane 
sohomes for the north of India be referred. back to the Sugar Committee for consideration 
with special reference to the definition of problems and allotment of work ". 

The Chairman ruled that the amendment should be taken up after item No. 17 had 
heen discussed. 

Scheme for a Research and Testing station for the indigenous 8Y~em of Gur and Sugar Manu. 
facture. 

The scheme was introduced by Mr. Sri~astava: who after explaining its main features 
emphasized that it was of an all-India importance as there was great demand all over the 
country for small scale plants for Sugar and Gur making and that if t.hese were not pro­
vided, sugarcane cultivation would receive a severe set back. .He also added that the 
actual nett oost of the scheme was likely to be appreciably smaller than that stated, as on 
completion of the work the machinery, buildings and other material would be disposed off 
whioh should result in substantial recoveries. He finally added that the present scheme 
"'as ,intended to take a comprehensive view of the entire problem of the indigenous industry 
and as such deserved the support of the Board. 

Mr. Finlow supporting the scheme' considered it to be of great importance as without 
suitable means for dealing with the Sugarcane crop the cultivation of cane would be st'rious­
ly affected. Mr. lI1ain agreod in regard to the importance of work COVf red by the scheme, 
but enqt:.ired as to why it could not be amalgamated. with work at Cawnpore for which the 
Council had already given a grant. He also stated that as the Sugar Technologist will 
not remain at the proposed Research Station all the time, the Chemist and Engineer pro­
vided in the scheme should be of a better type. Dr. Coleman stated that the work would be 
of importance to Southern India also. He enquired, however, if the work wa..~ likely to be 
completed in five years, as otherwise the expected recoveries from the disposal of plant 
and building would not materializt' .. 1'rofessor Agharkar reforred to the small amounts 
provided in the.scheme for the equipment and building for the laboratory. He considered 
that with a laboratory on such a small scale, research of a fundamental nature would not 
be possible. He also pointed out that instead of the proposed arrangement whereby cane 
was to be provided by some farm owner and the produce was to be taken back by him, 
it would be more economical if the Shahjahanpur farm (which would now be financed by the 
Council) should supply cane free to the proposed Research Station, in which case the 
station may be located at Shahjahanpur. Rao Bahadur Anand Rao enquired as to the 
nature of work to be done during the off-season when cane crushing is stopped. Mr. 
Plymen was of the opinion that it would be more logical to locate in one place ~ 
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eGo-ordinate the four lIChemell for the United ProvincetJ, e.g., The Testing Station at 
Shabjahanpur, the grant given to the Harcourt But ler Technological Inatitute and the two 
lIChemes covered by items 15 and 17. 

Mr. Srivastava replying to the debate stated that it was not propOll8d to locate the 
Research Station at Cawnpore, because it was not a centre for sugarcane cultivation. For 
the small experimental sugar factory, special arrangements had been made for cultivating 
a small quantity of cane in the local Government farm, but the cost of this would be very 
high. As regards the objection that the Sugar Technologist would not remain at the 
Research Station, he explained that his presence there all the time was not essential. It 
would be sufficient if he visited the station, eay, onoe a month during the cane season and 
the necessary reports were regularly sent to him by the etall there. A4 regards the likeli. 
hood of completion of the work in five years it was explained that IICheme for grant from 
the Council were under the rules restricted to a period of not more than five years, and the 
present scheme had been framed accordingly. On the expiry of this period the question of 
continuance of the work will again be brought before the Council. With regard to 
Professor Agharkar's enquiry as to the equipment and buildings for the laboratory, it wu 
stated by Mr. Srivastava that elaborate laboratory equipment was not required, aa the 
laboratory was intended primarily for carrying on " Chemical Control Work" of the 
manufacturing operations and would therefore be equipped on lines similar to thOl!8 of the 
commercial sugar factory laboratories which did not cost very much more. Where any 
expensive instruments were required, these could be always borrowlld from the Techno· 
logical Institute and the Department of Agriculture, both of which were clO!lllly co· operating 
with the Sugar Technologist. With regard to Rao Bahadur Anand Rao'. enquiry aa to 
the nature of work to be tione during the off·season, Mr. Srivastava explained that this 
would consist essentially of work supplementary to that in the cane crushing season. e.g., 
Tabulation of results, Preparation of Reports, etc. 

Mr. Mebta, further replying to the debate, stated that the Shahiahanpur farm could 
not supply cane free of cost as suggested by Professor Aghar\tar as the Research Council 
would be contributing only part of the expenses of running the farm, and that the grant 
would be utilized entirely for the experiments coming under the lICOpe of the scheme. 
Replying to Mr. Plymen's criticism of duplication amongst the four United Provinces 
lIChemes he stated that the experimental factory at the Technological Inlltitute was meant 
entirely for work in connection with the modem sugar factory industry, whereas the present 
scheme was for small scale indigenous sugar and gur making industry. He referred to the 
useful work which was being done by the Sugar Technologist, who had been able to give 
help to a large number of persons in connection with schemes for modern type of factoriel 
as well as for the small indigenous units. He considered that the offer of the Sugar Tech· 
nologist to undertake fresh work as contemplated in the scheme nnder con8ideratiOll 
should be accepted and the scheme passed. 

Professor Gangulee finally moved his amendment which was seconded by Mr. Main 
tha.t" The three sugarcane schemes, item! 14, 15 and 17 for the north of India be referred 
back to the Sugar Committee for consideration with special reference to the definition of 
problems and allotment of work ". The amendment was carried. 

ENCLOSURE IX. 

COPY OJ' LETl'EB mOM THE SECRETARY, IMPERIAL CoUNcn. OJ' AORICtJLTt'BAL RESBARCB 
TO THB SEcRETARY TO THE GOVERNMENT OJ' THE UNITED PBovDCES, AOJUCtJLTU": 

DEPARTMENT, LUCKRow, No. 565jAoRI., DATED THill 1ST MABcH 1932. 

SUBJECT :-Application ITom tMU1Iited ProvincllIJ GOt'ernment lor a granl of R,. 1,76,810 
lor i"ltwigation into tM problem of Sugar Industry in tM United PrUl!i1lCe/J. 

I am directed to refer to the correspondence resting with Dr. Nehru's letter No 
61~-A/XII-A-138, d~ted the 22nd December 1931 on the subject-mentioDed above and tc 



forward herewith for your information a copy each of the marginally noted papers. It will 
-I. Proceedings (Proof copy) of the Fourth Mooting of ~e see~ th~ref~'om that the scheme for 

the Su~ .. r Committee appointed by the Imperial Counci ~nve.~tIgat~on mto t~e proble~ of sugar 
of AgrICultural ReBoarch held at New Delhi on the 7th mdustry lD the Uruted ProvlDces has 
and 8th December 1931. been referred back to the Sugar Com-
. °2. Pape ... circulated to the Advisory Board in con· 'tt f 'd' . . 1 
nection with Item NOB. 14, 16 and 17 of the Agenda for the ml ee or COnsl erat~o~ With spec18. 
January 1932 Meeting. reference to the definitIOn of problems 

3. Extracts from the minutes of the meetings of the and allotment of work between the 
Advisory Board held in January 1932 (Enclosure VIII). three sugar schemes for ·the north of 
India. 

2. In this connection I a.m to draw the attention of the Local Government to the note 
on the position of Sugarcane Research in the United Provinces which was forwarded with 
your letter No. 571-A., dated the 10th July 1929 addressed to the Department of Educa­
tion, Health and Lands. In that note, the recommendations contained in which were 
specifically endorsed by the United Provinces Government, Mr. Clarke proposed inter 
alia:-

(a) Continuation of the research work on sugarcane selection and cultivation at 
Shahjahanpur, 

(b) Establishment of sugarcane research stations at Meerut and Gorakhpur equipped 
and staffed for work on all problems connecteq with sugarcane production 
(at Meerut the physiological a.spect was to be taken up by Dr. Singh), and 

(e) The appointment of a Mycologist for work on Mosaic. The other items are 
either provincial or have been the subjec~ of separate schemes. 

3. At the first meeting of the Sugar Committee, Mr. Clarke said that the United 
Provinces would press for three schemes, namely, (i) a fully equipped sugarcane research 
station at Meerut, at a cost of some Rs. 45,000 to Rs. 50,000 non-recurring and Rs. 30,000 
per annum recurring, (i·i) a similar research station at Gorakhpur and (iii) a grant-in-aid 
to the Harcourt Butler Technological Institute, which has since been made. 

The Shahjahanpur Research Station, under these proposals, was to be maintained 
by the Local Government. 

4. The proposals in the United Provinces scheme submitted to the 4th meeting of the 
Sugar Committee included :-

(i) extensive trials of Coimbatore seedlings (a) at Shahjahanpur and (b) at Circle 
farms, namely, Partabgarh, Cawnpore, Benares, Gora.khpur and Aligarh : 
this refers specially to new' seedlings ; 

(ii) oomparative trials of various canes, their manurial and water requirements 
and a study of growing times (presumably at Shahjahanpur and Circle 
farms); and 

(iii) Physiological Researchincluding (a) Growth studies and (b) a study of the 
oomposition of sugarcan6' juice and the effect of manures and soil consti­
tuents on ripening. 

Mr. Mehta, officiating Director of Agriculture, United Provinces, explained how oon· 
ditions had altered since .Mr. Clarke put forward his scheme, viz., that :-

(i) Mr. Clarke, who personally directed the work at Shahjahanpur has retired ; 

(ii) The Assistant Chemist who worked with him has retired ; 

(iii) Khan Bahadur Naib Hussain, Deputy Director of Agriculture, Rohilkhand, 
who had worked with Mr. Clarke on the field aspect for many years, has 
died. 

He stated that the ShahjiWlapur sugarcane research farm was being continued: but he 
had placed it under the general control of the Economic Botanist who would be responsible 
for sugarcane and rice and that a new Deputy Director has been appointed to the Rohil­
khand Circle but he is not a Sugarcane Specialist. 
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5. It will be observed that the present scbeme diffen from the original ICheme ou~ 
lined by Mr. C1a.rke, and approved by the United Provinces Government, in the following 
reapects:-

(a) No reference is made to the establishment of a Research Station at Gorakhpur. 

(b) No definite reference is made to the establishment of a Research Station at 
Meerut. Nor is Meerut even mentioned as one of the farma at wbic:h ex· 
perimental work on varietiea, cultivation, manuring and irrigation will be 
carried out. 

(0) It is apparently proposed to carry out the Physiological work at Shahjahanpur 
instead of at Meerut though this point is still open to disculliion aa the 
Director of Agriculture, United Provinces, withdrew thia portion of the 
scheme for re·consideration. 

lIZ) The expenditure now proposed will be mainly on 8taff for the Shahjahanpur 
Research Station, which, under the original proposal, waa to be maintained 
by the Local Government. 

6. The criticisms made by the Advisory Board of the Council, though expressed in 
more general terms, were partly due to the lack of apparent connection between the earlier 
and present schemes. It would therefore seem desirable that before the ICheme iI again 
discU88ed by the Sugar Comfllittee and Advisory Board a more definite statement should 
be given of (i) how the special problems of the important tract8 in tbe eaat and west 
of the province will be dealt with; (Ii) what work will be carcied out in Gorakbpur and 
Meerut and by what staff, and (iii) what staff at the Shahjahanpur Research Station wu 
paid for by the United l'rovinces Government in 1929 and what 8taff the United Provinces 
Goternment now propose to maintain there in addition to that provided in the ICheme. 

7. The opinion of the Unitcd Provinces Government is also requested on a ICheme 
put forward by the Sugar Technologist to the Imperial Council of Agricultural Researcb 
which is of special interest to the unit~d l'rovincea which fOimed itlm 17 of the Agenda 
of the Advisory Board. Criticism of this scheme for a Research and Testing Station fOI 
the indigenous system of Gur and Sugar manufacture, in the Adviaory board turned 
entirely un the question of site and working details and the main propoaal waa generall, 
supported. The two suggestions. made wllre :-

(a) that the proposed experiment station should be located at Cawnpore in ordel 
to secure laboratory facilities and the whole-time presence of the Bugal 
Technologist, and . 

(b) that it should be located at Shahjahimpur adjoining the Sugarcane Research 
Station thus lin.k.ing up the two aides of the work. 'l'ht:88 pointa wen 
raised in the Sugar Uommittee and the Sugar Technologist aatislied thl 
Committee that it would be better to select an independent site. The aam, 
explanations were ollered to the Advisory Board but the Board waa no 
satlSlied that the question had been.Jully examined. 

It is recognised thatapproximity to an agricultural experimental farm will nei~81 
ensure to the t.eCb.nological experimental station an adequate cane aupply or a che&( 
cane supply since tile bulk of the area under suitable varieties at an agrICultural farm 11 
reaervt:d, for seed supply and is not available for sale. The technological experiments. 
8ts.tion cannot ~xpellme1lt with rejected or unproved varietiea of cane. It iI also reali~ 
that Cawnpore 18 not a real sugarcane district, and that most of the cane grown there II 
thick cane for chewing. A supply of IItandard varieties of cane for VU' and rab makin~ 
could only ba aasured oy maluug contracts ahead and there would alway. be the risk of ar 
inadllquate supply in llLIfavouraole SeadODB. It is doublful if .. lupply of cane for both thl 
expeClment&lldoCoory at the Harcourt Hillier TechnologicallnstitulAI aDd the' indigenow 
methods' sta.tion coLlld be guaranteed at a l'eaoJouaole eost. .I!'llrtber Cawnpore do. not 
seem to be a good centre for demoAitrating improved village methods of eane cnuhiJli 
and boJ1ng. .. 

Nevertheless, it is considered that the possibility of placing the Research and Tes~jlll 
Station for indigenollllmethod.i at dJiahjallpur or Cawnpur aho~ be further eulD.\nel 
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and I am to request that this Department may kindly be favoured with the observations 
of the United Provinces Government in this connection. 

S. Apart from the question of the location of the proposed Testing and Research Sta­
tion ment50ned in paragraph 7 above, I am also to ask for the opinion of the Local Gov. 
ernment on the scheme of the Sugar Technologist as a whole, and (ii) on the general ques­
tion whether they approve of an Institute under the direct control of the Imperial Council 
for the purpose and whether they can assist in obtaining land. 

9. As it is neceeeary that the schemes should be placed before the Sugar Committee 
at an early date, I am to request that the United Provinces Government reply may be 
communioated to this Department as BOon as possible. 

ENCLOSURE X. 

Copy 011' A LB'rl'BR PROM TIIlI:SBCRET"RY TO THB GoVBRNMENT 011' L'NITED PROYINCES, 
TO THB SEORETARY', WERIAL COUNCIL OF AGRIOULTURAL RESEARCH, No. ISO.A., 
DATED MAy 23, 1932. 

Application lrom the Unite-l Proeinces Government lor a grant 01 Rs. 1,76,810 lor investi­
gation into the Problem 01 Bugar Industry in the United Provinces. 

I am directed to aoknowledge with thanks the receipt of your letter No. 565/Agri., 
dated Maroh I, 1932 (Enolosure IX), together with its enclosures and to say that the 
delay in replying to it is muoh regretted. 

2. It is neoossary to explain at the outset that the apparent lack of connection bet­
W!lIln the sohemos of 1929 and 1931, is more apparent than real. The idea underlying· 
both is the same ;and it was intended to carryon exaotly the same research under both 
schemes. The only point of difference is that whereas the earlier soheme proposed to 
take up different kinds of research at different plaoes, the later soheme provided for 
ooncentrating all this researoh at. on~ oentre for, vi~ .• at Shahjahanpur. Thore are 
obvious advantages in suoh ooncentration; but as the Advisory Board have pointed out 
it will be diffioult to deal with the speoial problems of the different traots if all the research 
is oonoentrated at one plaoe. The Boheme has now accordingly been revised, providing· 
for research· at different oentres. 

3. It is now proposed to carryon research simultaneously at Meerut, Gorakhpur 
and Shahjahanpur.-

(a) The research at Meorut would be in oonneotion with insect pests of surgar. 
oane. This would inolude a study of the life histories of insects inimical 
to the cane, the oontrol of inseots mainly by the introduction of their 
parasites and the quarantine and examination of imported plants. 

(b) At Gorakhpur it is intended to examine the question of mosaio. This will 
include a study of the various fungoid diseases attaoking cane and their 
means of oontrol, soil studies oonneoted with suoh diseases, the quarantining 
of areas known to be infected with disease and the dist.ribution of immune 
varieties. It will be neoessary to appoint a myoologist for this purpose 
and it is proposed to do so by outting out the provision for drawing assist­
ant, two laboratory assistants and a olerk. 

(e) In addition agrioultural research would be earried on at both places inoluding 
comparative trials of various oanes and their m!murial and water reo 
quirements; while their growing times would also be studied. 

(d) Further, the physiological aspeet of the work. will be takeI?- up at Shah· 
jahanpur in addition to t.he research that 18 alre~dy bemg carrisd on 
there at present. This will inolude growth studies and a study of the 
oomposition of the sugarcane juice and the effeot of manures and soil 
oonstituents on ripening. 

Ml 23ICAR. 



f .. Tfu, Btaff'at Meerut which ~in deal primanlywith insect pesta, is (1) an Aaeiat. 
ent entomolLgiRt ona pay of Re. 200-10-300, cost Re. 13,200, (2) an Agricultural Researeh 
AlI8iRtant, pay Re. 110-10-150, cost Rs. 7,800, (3) one Fieldman, pay Re. 30-3-42, 
cost Ra. 2,160, and (4) one Attendant, pay RH. 12-1-16, COIIt RI. 840. The tilvelling 
alloW&llce would be He. 2,500 and contingt'noies. Re. 1l,250. The total cost at Meerut 
thua worD out at Ra. 37,750. 

5. TJ.e staff at Gorakhpur where work would be oarriod on in connection with 
mosaic would be: (1) The Assistant Sugar Expert, pay Ra. 250--25-750, cost Re. 18.000, 
(2) a Mycologist, pay Ra. 200-10-300, cost Re. 13,200, (3) a Botany Reeoarch Aaaiatant 
pay R8. 110-10-150, C08t Re. 7,800, (4) one Fieldman, pay He. 30-3-42, cost 
Rs. 2,160, and (5) one Attendant,pay Re. 12-1-16, cost Re. 840. TravellingaJlowance 
and contingenoies would be Re. 2,500 and Re. 11,250 re8pectively, M at Meerut. The 
total cost at Gorakhpur is thus Re. 55,750. 

6. The staff at the SugaJ'<'ane Research Station at Shahjahanpur in 1929 and at the 
present time are &8 follows ;-

Staff in 1929 at Sugarcane R6II"ArM Stalion, ShaAja/lanpul'. 
Mr. G. Clarke, C.LE. (Part time) .• Director of Agriculture, . United !'ret' 

vinoos. 
Khan Sahib M. Naib Huaain " Deputy Director of Agrioulture, Rohil. 

khand Circle. 
Mr. S. C. Banerji 
Mr. R.B.Roy 

Th. Bijaipal Singh 

Ch. Kedar Singh 

:r.t Ghoore Khan 
Two Laboratory Attem!ants 

.• Assistant Agricultural Chemilt. 
•• Member, Subordinate Agricultural Ser. 

vice, Chemical Assiltant. 
•• Member. B. A. B., Superintendent, 

Sugarcane R.et.earch Station. 
•• Memlx-r, B. A. B., Assistant Superin. 

dent. 
.• Fieldman. 
•• (Menial Stalf). 

Pruml SlafJ. 
Mr. R. L. Sethi, M. A., B. Se. ,r. A. S. •• Economio Botanist to Oovemment. 

United Provincel (in compl.,te charge 
of the Sugarca.na Research Sta­
tion). 

Mr. S. D., J08hi. B. Sc., B. 8. (AgrL, Deputy Director of Agrioulture, Rohil. 
London). khand and Komaon Circle (in 

charge of theo circle and not in 

Mr. Ram Briksh Roy, L. Ag. 

Mr. Jai V'lShnu Lal, L. Ag. 

l'h. Viahwaram Singh, L Ag. 
M.. Aziz Dulah Khan, L. Ag. (Puaa 

Trained). 
Th. Bijaipal Singh 

charge of the farm). 
•• Member. S. A. B., Chemical Assiat­

ant. 
•• Member, S. A. S., Chemical Assist­

ant. 
.• Member, So A. S., Assistant in Botany. 

Member, S. A. S., Field Assiltant. 

•• Member, 8. A. 8.. Superintendent, 
Sugarca.na Besearch Station. 

M. Ghoore KhAn •• FieldmalL 
Th. Chatardhari Singh •• Laboratory Assistant. 
Two Lo.boratory Attendants •• (Menial Statr). 
It win btl seen that there baa beea no reduction and there never was any intention 

of teducingthJ staff at Shabjahanpup. In. the propoaaIa of 1931 the idea. WM to have the 
staff .-eferred to therein at Shabjahanpur in addition. to the. lltam maintained there by 
the Local Government for pwposea of reaeardl and DOt to IUbstitute azJ.7 memJw: cal t.bo 
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existing staB by the new staB which would be entertained from the grant received 
from the Imperial Council of Agricultural Research. 

7. The Physiologicallll!pect of the work which is entirely separate from the rest 
of the scheme had been temporarily withdrawn but is not resubmitted. The details 
are mentioned in the enclosure (Annexure A). On account of other facilities at Shah­
jahanpur it is proposed to undertake this work there, in addition to the work that is 
going on there in other directions. 

8. It is hoped that with the modifications made in the scheme along the lines sug­
gested by the AdVISOry Board and the definition of the problems and the allotment 
of work that have now been made clearer, the scheme will be accepted by the Council 
and the grant asked for will be sanctioned. Printed copies of the scheme as further 
revised now will be sent as soon as practicable. The technical and economidal portions 
of the scheme will remain unaltered. 

9. This Government also strongly support the scheme of the Sugar Technologist 
fol' a rescarch and testing station for the indigenous system of gur and sugar manufac~ 
ture as it is in the best interests of the cultivators. Though large scale factory pro­
duot-ion is bound to increase, the indigenou& system must continue to exist side by side 
With it as a cottage industry for a long time to come. In order to enable t.he cultivator 
to get a fair prioe for his cane, it is essential to get a higher percentage of extraction of 
sugar alld l,he poeribility of doing so desel ves to be carefully. and sysU>JIlatically investi­
gn.too. Improvements are reqUired ill. the furnace, in the shape and &ize 01 the pa.ns 
uRed, in .the m .. thod of hniling and also in power crwlhers. Without experiments and 
reseaIch to bring about such improvemeats sugarcane cultivation is likely to receive 
a severe set back. 

10. Th) research station to be of real UUl must he in olose and 'intimate touch with 
the small cultivatoIs iu the rurrJ !A.l't'Il.S: it is theil' problems which have to he studied 
and solved. Furt,hllI it is better Il)r the st!ltion to be in ROhilkhand as that is the heart 
ot the indigenous sugar industry. Moreover, as it is advisable to develop the use 
of power crwlhe1'8 worked if' posssihie by electric powel' to the site selected should be in 
the Hydro-electric grid area. Cawnpore and Shahjahanpur are therefore both unsuit­
able. It is recommended that the research station should be located at some conve­
nient place in the rural areas near a railway station in the district of Moradabad or 
Bijnor: both these districts are in Rohilkhand and Hydro-electric power is ava.ilable 
in both. This Govemment would give all help in acquiring Ot leasing land for this 
research station if necessary and have no objection to the station being under the direct 
oontrol of the Sugar Technologist . 

• 
ANNEXURE A. 

REVISED ESTIMATE OJ' EXPENDITURE. 

Agricultural 1 (e) (Non-recurring). 
Fittings to an existing room for converting it into a Physiological 

laboratory 
Two microscopes 
One microtome 
Two inoubators and thormostata 
Two thermographs 
Two hygrographs 
Blackman's transpirometer 
Corks, rubber tubes, etc. 
Analytical balanoe 
Glass thermo regulators 
Miscellaneous •• 

Total 

Rso 
2,000 
1,800 

800 
750 
260 
320 
700 
400 
SOO 
100 

3,000 

10,1130 



AgricuUural 1 (e) (&CUm",). 

Particulars. 1st 2nd 3rei 4th 6th Total. 
year. year. year. year. year. 

- Ra. Ra. R •• R.. R •• .. R •. 

BIaJ! GM EBlabli8hmenl . 
• 

One Research Assistant with special 
knowledge of plant physiology (Rs. ISO-
26-250) .. .. .. .. 1,800 2,100 2,400 2,700 3,000 12,000 

One Assistant (Rs.110-10-150) .. 1,320 1,440 1,560 1,680 1,800 7,800 

One trained fieldman (Rs. 65 per menaem) 780 780 780 780 780 3,900 

One clerk (Rs. 50-3-65) .. 600 636 672 708 7" 3,360 .. 
One laboratory &88istant (Rs. 30-3-42) 360 396 432 468 504 1,160 

Ill-
ODe attendant (Rs. 12-1-16) .. .. 1" 156 168 180 192 840 

.t1UOIDGncu. 

T. A. for visits to sugarcane growing and 
other research centres .. .. .. 1,000 1,000 1,000 1,000 1,000 6,000 

Oonlingenciu. 

Miscellaneous expenditure on chemical and 
gl&88ware .. .. .. . . 1,500 1,500 1,500 1,500 1,500 7,500 

Field work (2 acres) near physiological lao 
boratory_ .. .. . . 600 600 600 600 600 3,000 

I---
8,104 8,608 9,112 9,616 10,120 45,560 
I-

Total recurrring and non-recurrring .. " .. .. .. .. 66,490 

APPLICATION FROM THE UNITED PROVINCES GOVERNMENT FOR A GRANT 
OF RS. 1,83,590 (RS. 1,49,660 RECURRING AND RS. 33,930 NON·RECURRING) 
FOR INVESTIGATION INTO THE PROBLEM OF IMPROVEMF..NT OF SUGAR 
INDUSTRY IN HE UNITED PROVINCES. 

(The scheme has been prepared with the approval of the Provincial AgricuIturai Re­
search Committee). 

India occupies one of the foremost positions in the nane-growin~ countriee of the 
world and over 50 per cent. of the Indian crop is found in the United Provinces. The gen· 
.era! facts of distribution, and the present condition of the industry, all point to the United 
Provinces, as being the centre of the subject, as far as the improvement of sugar production in 
India is concerned: The area under cane is already considerable and sugar-cane if, perhapl 
tile most important money crop cultivated. The importance of the crop is on the increase 
since thf" opening of th., Sarda Canal nnd introduction of the improved varietitw hom 
Coimbatore.; more so, when in these days of slump in prices, RUgar-c'lne is ODe of the 
vf;rJ few crops ",bich is paying to the cultivator. A most striking fact brought uut by 
studying the statistics of the sugar indufrtry is the extraOJdinary low production of lIDilar in 
India per scre compared with that of the other main cane-growing C'Ountriell. The 
world's cane sugar out:.pu\ iI! .. bout ~4 million tons. 1Ddia'. prod1U:tion in proportion to 



it. area should have been 7 million tollll. but it is only 3'5 million tone, inclusive of this 
province l' 75 million tom or an eighth of the total cane sug",r production of the world. The 
gcneralline of advance, from an agricultural point of view, appears to lie in increasing the 
production of cane ILnd of juice per unit area., at the Bame time reducing the cost of eltCh ton 
of cane grown. This ca.n be achieved by substituting more rapidly growing and early 
matur~ varieties for tbose now grown and by introducing more intensive methods of 
cultivation. Such varieties are being evolved at Coimbatore, which ill the chief centre of 
Bugar-cane breeding, but it is neceBBary that the first generation trials and subsequent 
acclimatization and propagation for distribution must be done in the United- Provinces 
itself. According to Howard (Crop Production, page 129) "No effective preliminary 
selection of the seedlings for Northern India is however pOBBible in South India, 
so that a mass of material of necessity, mainly unsuited, has to be sent to the plains for 
tria!." The Sugar Committee of 1920 in its report, page 301, also Bays" the opportunities 
of deciding at Coimbatore what seedlings are and what seedlings are not likely to prove 
successful in Northern India are strictly limitea, and any attempt to exceed those limits 
may involve the rejection of seedlings, which would on local trial have proved suitable for 
introduction. The behaviour of cane on the soil of the cane breeding station is not an 
index of its behaviour elsewhere, nor is it always possible, even granted the most intimate 
and scientific knowledge of the local condition.q of another tract, to infer from the results 
at Coimbatore the prospect of a particular cane proving successful in that tract." 

Some acclimatization and distribution work of Coimbatore varieties has already 
been done at the existing Sugarcane Research station at Shahjahanpur, but it is intended 
now to develop it into a first generation sub·station, where extensive trials will be carried 
out, and to carry out the seedlings trial at other circle farms under Deputy Directors. 
Besides there are many important problems-agricultural, technical and economic-the 
solution of which would be of considerable benefit to the field and factory, which still 
remain to be tackled, will also be investigated in these provinces. A few of the important 
problems are as follows. 

1.-AGBICULTURAr •• 

The work which it is proposed ~hould be covered in this scheme is the same as that 
which wa." outlined when this application waR presented by the United Provinces Govern· 
ment at the last meeting of the Advisory Board. At that time it was suggested that all 
the work should be concentrated at Shahjahanpur. The present proposal conforms mOl'e 
closely to one originally suggested by Mr. Clarke. It practically amounts to the use of the 
staff asked for at MeE-rut and at Gorakhpur and the establishment of two statione 
at these centres, which will work in association with the staff at Shahjahanpur, in dealing 
with the research classified as A and B. The proposals, however, now include (1) the 
addition of a mycologist at the Gorakhpur centre in view of the importance and the pOBBibi. 
lity of study of Mosaic in that tract. This will include a study of the various fungoid dis· 
eases attaoking cane and their means of control, soil studies connected with such diseases, 
the quarantine of areas known to be infected and the distribution of immune varieties. 
It will be necessary tu appoint a Mycolof!ist for this purpose and it is proposed to do so 
by cutting out the provision for a drawing assistant, two laboratory assistants and a clerk, as 
shown in the original scheme, (2) an Entomologist at Meerut for the study of insect pests 
of cane, in particular Pyrilla. This would include a. study of the life history of insects in· 
nimical to cane, the control insects mainly by the introduction of paraistes and the 
quarantine and examination of imported plants. The former officer Mr. Clarke considered 
essential lor complete research in the cane crop and the latter was considered as desirable 
by the Sugarcane C.ommittee of the Advisory Board. 

Sectiun C has been I'e· introduced. Thc work associated with this has been extended 
and more detail has been given. This is attached as an Annexure A. Re·introduction 
has been done, in view of Mr. Clarke's insistence on the necessity of research in this 
direction. Mr. Clarke had suggested that thiR might be done at Meerut; but in view of 
the fact that special location appears immaterial. and of the difficulty of accommodation at 
Meerut and its existence at ShahjaiIanpur, it has been proposOld, if the need for such work 
is accepted, to locate this a.t Shahjahanpur. Such chemical work as may be needed at 
Meerut and Gorakhpur will be done a.t or from Shahjhanpur. The sta.ff at this centre, if 
need be, being strengthened for this purpose. 



A and B wil1 be undertaken at Sbahjahanpur by the Ita! aupplled by the U. P., and 
Meerut and Gorakhpur by the staff as herein proposed. 

(a) The establishment of 1st generation Bub-stations. For extenaive trials of Coiro. 
batore seedlings at Shahjahanpur, Meerut and Gorakhpur. 

(b) The comparative trialB of Coimbatore and local caneB and their manurial, 
water and tillage requirements :-

A well.thought out plan of experiments will be laid out on the linea of field experi. 
mental technique reoently elaborated at Rothemstead. with a view to 
obtain results capable of correct statistical interpretation, and to find out the 
best and cheapest combination of organic and artifclal manures, and the 
least quantity of water required by the crop. A thorou!(h .tudy of dill'erent 
times of sowing of various varieties which seeme to vary in different partB 
of the United Provinces will alBo be made. 

(e) Pyhsiological ani chemical.-Experimental inve,~tigation of lome of the external 
and internal factors controlling the growth and final yield of Bugarcane. The 
work under this head will be altogether different from that of a purely At'a. 
demic nature for physiological study of the sugarcane, and will not eonftict 
with any of the scheme, which the Imperial Council might have alrea<ly 
sanctioned. It may conveniently be divided into two sections. The 
detail of this work is given in appendix A. 

The present method of carrying on rests of juice in cane has not been standardized owing 
to which the results are not even comparativt. According to Java standard the cane il t.o 
be crushed to such an extent as to give at least 72 per ront. juice on its weight either by lingle 
or repeated crtll!hing&, whon the juice is to be polarized, nnder this condition the juices 
can be consiilered as comparative. Inside the cane there are bundles containing Ingar free 
water. These are harder than the sugar-bearing tubes. Therefore &I the pl'088Ur8 is 
exerted the juice comes out first and water afterwards. Therefore when the callM are! 
cl'Ullhed not so much the juices are rich in sugar, but when crushed more this jui('8 becomes I 
diluted. Therefore it is essential to fix the conditions of extrating the jui('8 on the weighti 
of the cane before it is analysed for its juice contents. The work hal never been attempted I 
in a scientific way nor systematized properly. I 

NOTE.-Before sending this part of the scheme to the Imperial Council of Agricul· 
tural Research for sanction, it was thought fit to get the opinion of lugar experts. A 
meeting Wal consequently convened at the Upper India Chamber of Commerce, Cawnpore, 
on Thursday, October 29, at 10 A. M., and the following gentlemen were preeent l-

(1) Mr. N. C. Mehta, I.C.S., Director of Agriculture, United Provinces, Chairman. 

(2) Mr. J. G. Ryan, Secretary, Upper India Chamber of Commerce. 

(3) Mr. Noel Dearr, Sugar Expert to Messrs. Bogg, Sutherland and Company, 
Cawnpore. 

(4) Mr. B. I. Gray, Director, Messrs. Bogg, Sutherland and Company, Cawnpore. 

(5) Mr. R. C. Srivasvata, Sugar Technologist, Irriperial Council of Agricultural 
Research, Cawnpore. 

(6) Mr. R. L. Sethi, Economic Bot&niat to Government, United Provinces, Cawnpore. 

(7) Mr. A. R. Khan, Head of the Sugar-Section of the Harcourt Butler Technologi· 
cal Ins.titute, -Cawnpore. 

The foll~g resolutions were passed :-

(1) In the opinion of the Committee, it is desirable that a research sub-ltation 
should be opened in these provinces preferably at the headquarters at Shah· 
jahanpur, in charge of an eXFert officer where experilll8ntai work should be 
concentrated ch:efty on the cane seedings got "from Coimbatore and on the 

• local canes of the United Provinces.. The Committee, howenr, do not desire 
to exclude any experiments on plant-breeding, if the officer in charge 
js luitably 8'luipped for the purpose. 
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(/I) The Committee furth8l' reeommend that the scheme should l:e taken up 118 800IIl1li 

possible by the local Government, and in case there is any difficulty for financing it, the 
matter may be referred for help to the Imperial Council of Agricultural Research that it is 
neoossa.ry for the success of the. scheme that an expert officer should be posted in charge of 
the sugar-cane farm and the laboratories at Shahjahanpur. 

The Government of the United Provinces is already spending a considerable sum 
annually over the Shahjah1npur Research Station, capital about two lakbs and annual 
revenue expenditure, Rs. 17.000. This further work, for which a. scheme is now forwarded, 
is the natural outgrowth of the work already in progress. The local Government, being 
unable to spare money under the present conditions of acute finanoial stringency, is a.pply­
ing for the help of the Imperial Counoil of Agricultural Resarch iI1 this important matter. 

II.-Technical. 

IntrodllCtory.-This is re·introduced. After very careful thought it is felt that it 
must be pJa.ced in an area where cane is plentiful and the country methods in full opera­
tion and for that neither Cawnpore or Shahjahanpur will be satisfactory. 

The manufacture of sugar by the indigenous methods in the United Provinces is in 
the hands of Khandaali8 who are generally not wealthy enough to instal oil engines or 
Blectric motors and most of the crushing is done in bullock-driven mills which never give a 
yield of juice from the cane of over 60 per cent. and which employ all the available labour 
!Lnd oxen to the detriment of the preparation of fields for the ensuing sugar-cane crop. 
Co-operative societies are developing in various villages and now that hydro-electric power 
is available, it would be possible to enable these societies to use electrically driven machinery 
for the manufacture of sugar. Khandsali8 would also profit by the use of such machinery. 
The margin of profit on sugar manufacture is so small that any more efficient methods 
would result in a large total return owing to the enormous tonnage of cane produced in 
the grid area. 

Object 0/ the grant.-The purpose for which the present grant is required is to 
instal a suitable pmnt in the grid area for demonstrating the advantages of the use of 
hydro-elootio energy and for helping in the introduction of similar plants run either by 
business firms or by Government. 

Deloi18 0/ the scheme.-Mr. Srivastava, the Sugar Technologist, ha.~ prepa.red a specifi­
cation (Annexure J) for a plant for making Sugar or Gur by the open pan process and hav­
ing a capacity of 700 maunds of cane par day of ten hours. This quantity of sugar-cane 
of the improved varieties represents the produce of one acre. The plB.nt which will be 
driven by a 50 horse power motor, will therefore deal with about 50,0:)) mB.unds of cane 
pilr season and will be of the correct size for working by co-operative societies. The com­
plete plant is estimated to cost about R3. 17,0;)). The freight, erection ani electric con­
nection on charges and buildings will cost approximately another R3. 5,OJJ. The per.sent 
!Lpplication is for a non-recurring grant from the Imperial Council of Agricultural 
Rosearch of Rs. 17,000 to cover the cost of the plant. The Irrig~tion Branch will 
lI.rTange for the trial to be carried on through the agency of a co-operative society in the 
~rid area in the Bijnor district in collaboration with the Registrar of Co-operative Societies. 
All cost of erection and running of the plant will be borne by the Irrig~tion Branch 
of the United Provinces Governmtlnt who would recover it from the co-operative society 
by making a small charge on the electrical units used. At the end of the first S8B.SOn 
the society will have the .. option of taking over the pl~nt at a price to be settled with 
the Imperi!1l Council of Agricllltllri\1 R333!1orcll, nlt exce9iin~ 75 p3r cent. of tlls ori~ill~l 
cost. If the society does n~t chose t:> take the plant the ImPMial Council of Agricultural 
Research will dispose it oll as it considers best. 

Conclu.,wn.-The Irrig~tion Branch are installing near Moraiabad a 15 horse power 
Massey plant lent by the firm and it will be possible, during the current se3030 1, to obtB.in 
some data reg!\rding the possibilities of this method of sngar manufacture. A plB.nt of this 
size is, however, much too sm!lll even for one village, and a larger plant, of at least 50 B. 
H. P. size, is necessary for economical working. 

If the experiment is successful, the main items of future plant could be obtained on 
the hire-purohasG system from the manufacturers and the cost recovered from the charge 
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made for units used. It is wrry difficult toO predict whether suoh a aoheme introdllOed with 
the olosely organized sugar manufacturing industry will be a IUOC8II' or D3~ bu~ it, ulti. 
mate SUClCe88 by giving larger yields of sugar per acre of o~ne is of luch im;lJrtanoe for the 
economics of this province that a trial, OD the modest lin811 indicated ill the melDCJralldulD, 
appears to be definitely worthwhile. 

m. EoolfolllICAL. 

There is but little OD record to show whether this aeotion of the applioation, .. 
submitted last December receeved the approval of the Sugar oane Sub-Committee 
or not. All it is felt that this eoonomical study of the position of augarcane is a moat 
important part of the whole scheme it is resubmitted. 

The Board of Economic Inqniry considered the scheme of Dr. Radha Kamal Mukerji 
for the investigation of agricultural marketing methods and practioee in the United Pro­
vinces at its first meeting on November 20, 1931, and approved the scheme. The Board 
is prepared to undertake a detailed inqniry on the subjeot with the help of the Bureau of 
Statistics and Economic Research. 

It is proposed to make looal investigations in repi'e8entative districts of the province 
regarding the cost of production, transit charg8ll, markets, marketing practicee, finance, 
etc., of sugarcane in pa.rticular and other agricultural commoditi811 in general. The 
information thus obtained will be collated and sifted in the office and also thoroughly 
discussed by a sub-committee of the Board before formulating definite propoaaI. for lub· 
mission to the Imperial Counl'il of Agricultural Research and the public. 

The United Provincse Government have already established a Bureau of eoonomie 
research sirce April 1931, and allotted a sum of RI. 15,570 per annum. The B:ueau is at 
present in the charge of the Director of Land Recrois who is also the Director of Shtistio •• 
A trained Economist is in charge of this Bureau with a staff of inveJtigatorJ. The Eco· 
nomic Bureau has a.Irea.cly conductei an inquiry into the visible Ihcka of whe~t and 
barley in the province and is well adapted by its expsrienoe ani teohnical knowledge to 
undertake an inquiry into the cost of production of sug~rcane. The F..oonomie Bureau 
of the United Provinces Government is in a position to undertake the inqniry immediate· 
Iy which is the subject matter of item No.4 of the agenda of the Sug~r C;)muittee of the 
Imperial Council of A"aricultural ReJe&rch. The inquiry will be eondllOtei under the 
supervision of the Director of Statistics. 

EXPENSES. 

I.-AGRICULTURAL. 

The scheme on the agricultural P:lrt of the work is ex~ted to be 6nbhei within a 
period of five years, but if however at the end of that perioi any work remaiDi incomplete, 
an application for further extension of the period will be submitted. 

.. The details of expenses are as under :-

Agricultural A and B (non-recurring). 

Apparatns for recording water discharge ... 
(One of these has been installed at Shahjahanpur and another in possession 

of the department will be erected at Gorakhpur. One iarequired 
for Memit). 

Total Agricultural A and B (non.recurring) 

Re. 
8,000 

8,000 
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Agricultural A and B (Reenning). 

O(1f'akhpu.r (in charge of the Daputy Director). 

Particulars. First Second Third Fourth 
year .. year. year. year. 

Rs. 
Sw/J olld E8tabl18hmml. 

Rs. Rs. Rs. 

One A88istant Sugarcane Expert 
(250--25-750) Member of Pro). 

3,000 3,300 3,600 3,900 

vincial Service. 
One Research Assistant (100-10--

150). 
i,320 1,440 1,560 1,680 

One Fieldman (30--3-42) .. 360 396 432 468 

One Attendant (12-1-16) .. 144 156 168 180 

One Mycologist (200-10--300) .. 2,400 2,520 2,~0 2,760 
.A.UoW07ICeB. 

fravelling allowances for Officers and 500 
Subordinates. 

500 500 500 

ConlingencieB. 

Research farm contu;gencies .. 1,500 1,500 1,500 1,500 

Manures-Chemical and organic .. 500 500 500 500 

Scientific literature .. .. 250 250 250 250 
------------

Total .. 9,974 10,562 11,150 11,738 

Mt8IAI (in charge of the Deputy Director). 

Slo/J olld E8tabli!hmml. 

o 
o 
o 
o 

ne Research Assistant (110--10--
150). 

ne Fieldman (30--3-42) .. 
ne Attendant (12-1-16) .. 
ne Entomologist (200-10--300) •• 

.A.llowa7ICeB. 

T ravelling allowance for Officers and 
Subordinates. 

Conlingmcit8. 

farm contingenciea .. 
ures-Chemical and organic .. 

oientific literature .. .. 
~otal .. 

T otal Agricultural A and B (recur. 
ring). 

I !U2alCAB -

1,320 1,440 1,560 1,680 

360 396 432 468 

144 156 168 180 

2,400 2,520 2,640 2,760 

500 500 500 500 

1,500 1,500 1,500 1,500 

500 500 500 500 

250 250 250 250 

6,9" 7,262 7,550 7,838 
---.. 'f .. .J 

Fifth . Total. year. 

------
Rs. Rs. 

4,200 18,000 

1,800 7,800 

504 2,160 

198 840 

.2,880 .13,200 

500 2,500 

1,500 7,500 

500 2,500 

250 1,250 ---
12,326 55,750 

1,800 7,800 

504 2,160 

192 840 

2,880 13,200 

500 2,500 

1,500 7,500 

500 2,500 

250 1,250 

8,126 37,750 
---.. 93,500 

ale 



Twomiorosoopee 

One Microtome .. 

Two incubators and thermostate 

Two thermographa 

Two hygrographa 

Blackman'. transpirometer 

Corks, rubber, tubes, eto. 

Analytical balance 

Glase thermoregulators] 

Miscellane01l8 

300 

J'ittiDg to an'uiating room for oonverting it into a PhY.iiololioallabaratof1 

Total Agricultural C (non·recurring) 

Agricmtural C (recurring) (in charge Dr. S. B. Singh) Shahjabanpur. 

Particulars. Firat Second Truro Fourth Filth 
year. year. year. year. year. 

-
RI. RI. R •• RI. RI. 

Btafl and Establishment. 

One Rese&rch Assistant with special I,SOO 2,100 2,400 1,700 3,000 
knowledge of plant physiology 
(150-2&-250). 

One Chemical Assistant (110-10- 1,320 1,440 1,560 1,6S0 1,800 
150). 

One trained fieldman Rs. 65 .. 780 7S0 780 7S0 780 

One laboratory assistant (32-3-42) 360. 396 432 468 504 

On. attendant (12-1-16) .. 144 156 168 IS9 192 

.AUOtIIanc:u. 

Travelling allowanee for visit. to 1,000 1,000 1,000 1,000 1,000 
lugar.oane groWing anel other 
researoh centrea. 

COfltfngmeiu. 

~llaneona expendit1l1'8 on ehemi. 
eals and glassware and field reo 

1,500 1,500 1,500 1,1500 1,800 

,uireJntlutL 

Tetal Agriaal11J~t (recarring) .. 11,904 7,372 7,840 .Jos 8,776 
~ 

.Re. 
1,800 

800 

750 
260 

320 

700 

.00 

800 
100 

3,000 

2,000 

10,930 

Total. 

RI. 

12,000 

7,800 

3,900 

2,160 

840 

1,000 

7~ 

39,200 

.- .. 
. NOTB.-'l'he 'Italf demanded aboft for the agricultural part (A, Band C) of the acbemP, 

ia requutd in addition to those already employed on the farm in charge of general super. 
Wlfon wotk; No money-haa ~ delnanded forcapitaJ expenditure, as building&, labor. 
toriel, gaa plant and other I18C8II8&r1 requirement. already uis& at &ahjahanpur. 
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U.-TBemrrcut.. 

Details of expenditure (AnneltUl'e I).' 

, 1. One cane eroshing plant consisting of two three-roller mill arranged in tandelll. 
Sh:e of rollers-12- dis.. X IS- long, oomplete with double reduction compound gearing. 
Arranged for belt drive. 

2. One oil engine 50 B. H. P. (50 H. P. electrio motor). 

3. Two fall juice receiving tanks size 3' X 3' X 3' complete with strainer. 

4. One belt driven oentrifugal pump for mill juice, capacity 150 gallons per minute, 
oomplete with piping. , 

5. Three juice collecting and measuring tanks size 3' X 3' X 3' ~h in one set. 

O. Four sets of juice-boiling batteries, each capable of dealing with 125 maunds of 
juloe per day, complete with fire grate, furnace doors, dampers and two chimneys, 20 fee. 
high. 

7. Two batteries of two pans each for reo boiling DlollWlSes, complete 'with fire grate. 

8. Set of ladles and hand strainel'l!. 
, " 

9. Eight brass wiremesh atrainel'l!, two for each battery of juice-boiling pans. 

10. 'Guttering for juice from measuring tankS to boiling pans. 
I 

11. Two centrifugal machines, size of basket IS- diameter, belt-driven, having a 
maximum working speed of 2,100 B. H. P. each machine to have' a,' separate oil engine, 
21 H.P. 

12. 2,000 empty kerosine oil tins for rab. 

13. Line shafting plumber blocks, pulleys and belting. 

Estimated ooat 

Total Technioal 

In_-ECONOMIOAL (ltEClURlUNG). 

RI. 

17,000 

17,000 

DetaiZR.-In addition to the present staff of the Bureau, the following additional handa 
will be required for the inve3tigation of agricultural marketing methods and practices ill 
the United Provinoes for a period of two years :-
. 

-- First year. Seoond year. Total. 

Rs. Ra. Ra. 

One reaea.roh assistant at Ra. 200 p. m. .. 2,400 2,400, 4,800 

To investigators on Rs. 150 ee.oh " 3,600 3,600 7,200 

One olerk on Ra. 40 .. .. .. 480 480 960 

• 
Total .. 6,480 6,480 12,960 
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Besides additional Btall the following items wiD rJso be nquirecliD OOIlDlOtioD wi~ 
the above .inveB~igatioD :-

. Travelllng allowaDOel fa, Btall •• 

Contingencies 

• 

Total EooQoulioal •• 

Brought forward 

&. 
1,500 

GOO 

2,000 

&. 
I,GOO 

1500 

2,000 

An abstract of the COlt of the complete BOheme. 

&. 
12,960 

&. 
3,000 
1,000 

',000 

16,960 

Name of B8Ction. Non. Ra- Total. Remarb. 
recurring. "urrinf· 

RI. Ra. R •• 

I. Agricultural A " B-

Meerut .. .. .. } 6,000 { 
37,750 } .. Reeurring ill lin 

Gorakhplir .. .. 55,750 )'ea .... 

6,000 93,r>oc 99,500 

C. 10,930 39,200 • 
60,130 Do. 

II. Technical .. .. 17,000 .. 17,000 

m. Eoonomical . " .. .. 16,960 16,960 Reoarring ill t"o 
),eal'l. 

Total .. 33,930 1,49,660 1,83,590 
.. .-- -~ -... 

.u.~EXURE • A t. 
Pari (1) a o/llle ,chemt. 

PhyPiologieal ond Ckemieal.-Experimental investigation of lome of tbe external and 
internal factors controlling the growth and final yield of sugarcane. The work under 
this head will be altogether different fr3m th~t of a p'Jraly &'n~h!Dio n"tllre or phy.iologicaJ 
IItudy of the Hugamane. and wiII not conilict with any of the IICheme. which the Imperial 
Ccuncil might have already sanctioned. It may conveo.ientl, be divided into twu _ 
tiuna:-

1 (a) A detailed study of the growth rate of sugarcane plant and ita parte will be 
made throughout the life cycle. Fortnightly determinatioN of inc_ in 

• fresh and dry wrights of leaves. Item and root will be made. The teflit' 
growth is often uaed to imply an incl'el18C in the length of a plant or ita organa: 
bllt increase in al't'.3 or length is no BUro indication of the increaae in the m .. 
of the plant materia1. Thua an etiolated plant wm be Jgnger. though it., 
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cby weight will not compare favourably with that of a normal .plant. 
Grawth is to uee Dr. F. F. Blackman's phrase, .. The finished product of 
the metabolic 100m It. The sure index of growth is increase in dry weight 
and it is only this method that would be adopted to study the growth rate 
during the progress of this work. 

1 (b) The increase in dry weight of the plant will be compared with fresh and" dry 
weights of leaves and its area. throughout the life cycle to see whether there 
is any close physiological relation between the relative growth rate and the 
carbon assimilating area. The observations of Briggs, Kidd and West 
show a close relation between the growth rate and the area exposed by 
leaves. Results of similar nature have been obtained by the author of this 
soheme on ootton plant. 

1 (0) It is a well known fact that sugarcane plant does not grow so rapidly in the 
dry months of April, May and June, as during the rainy season even when 
there js ample moisture in the soil. There is no experimental data to throw 
any light on the real cauee of this retardation in relative growth rate and also 
whether this retardation is real or apparent. With a view to solve the 
above problem the following records will be maintained :-

(I) Weekly determination of the moisture content in the sugar field upto a depth 
of 2 ft. 

(2) A continuous record of temperature, humidjty and wind velocity of air and 
rainfall will also be maintained. Two hourly determinations of transpira.­
tions and stomatal opening of a sugarcane plant will be made at weekly 
intervals. 

In certain plante it has been observed that under very dry conditions the stomata 
close to stop excessive transpiration, but the closure of stomata effectively stops carbon 
assimilation, resulting in retardation of growth. 

1 (d) There are marked differenceS in the beh'l.viour of different varieties of cane 
under djfferent climatic condjtions. It will be very interesting to study 
the morphological characters of different varieties with a view to cOlT('late 
these with the marked physiological djfferences. For il18tance it was noticed 
in 1930·31, sugaroane . crop in the Meerut Division, that all the varieties 
were badly dllmaged by an insect pest Pyrilla; except Co. 244 which was 
damaged only slightly. This comparative immunity to this attack is prob­
ably due to some marked difference in the morphology of the leaf of thill 
variety and other varieties which were attacked. 

Differences in the size and shape of stom!l.tal opening and intercellular spaces inside 
the leaf may be responsible for differences of growth rate t.() some extent. The difference 
in the charactet· of the epidermal tissue and cuticle of leaves and root system may explain 
the differences in the behaviour of different varieties under varying climatic and soil con­
ditions. Ecological study therefore may reveal the marked differences in physiological 
behaviour much before the differences are noticed on the field by varietal trials. This 
sort of study can prove very helpful to the plant breeder. 

It A detailed study of the variations in the compasition of sugar-cane juice from July 
to March under different m~nurial con:litions will throw light on the effect of different 
chemicals on the ripening processes of sugarcane. Effect of djfferent elements in the soil 
like Potassium, Magnesium and Calcium on the ripening of sugarcane will also be studjed. 
These experiments will be carried out mostly in pot cultures. 

ENCLOSURE XI. 
Copy OF A LETTER !!'ROM TIlE DIRECTOR OF AGRICULTURE, BmAR AND ORISSA, AND MEMBER 

OF SUGAR COMMITTEE, TO THE SECRETARY, IMPERIAl. CoUNCIL OF AGRICULTURAL 
RESEARCH, SIMLA, No. 5656, DATED THE 28TH JUNE 1932. 

With reference to ycur Memo. No. 1551-A., dated the 23rd June 1932. asking my 
views on the threo sohemes of research work on sugarcane oI the Punjab, the t'nited 
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Prcmnee. and the 8agr.reaneTeohnologiet'. IOheme. I haft the honour to Itat. that I 
.apport the Punjab Rcheltlll and the Sugar Technologist'. reaearoh IOheme labjeot to the 
condition that the Vioo-Chairman will please IIC!'1ltiuise the fiDanoial detaill before anD­
tion is aooorded_ 

2. As rega.rds the revised soheme DOW submitted by the United PrMrlnoea. I beg to 
ltate that I support the agricultural part (a, 11 and II) of thilBOheme but I am not prop&red 
to sapport Part II-Technical and PArt lII-Eoonomical-of the BOheme for the following 
l'8II/Ions:-

(a) Part IT-Tdnical.-This refers to a demonstration to be eonduoted by the 
United Provinccs Government. As it is not a ro/l8aroh BOheme it ahould DOt 
be finanood from the funds of the Imperial Counoil. 

(b) Par! III-Economical.-This part should be merged in the Council'. gAllIlral 
scheme for the inVl'Stigation into the 008ts of production of crope in the prin­
cipal ootton and Ruga.mallll tracts in Iniia. and no "p&rate provision .houJd 
be made for it under the sugarcane research Bcheme •. 

COpy OJ' A LB'FI'IIR nOM M. R. Ry, RAO BAJlADUJI. T. S. VER4TJLUUlI', AVL., B.A.. 
I.A.R., GOVERNMENT SUGARCANE EXPERT, IMPERIAL DEJ'ARTM.llI'1' OJ' AGRIcULTt'aa 
IN INDIA, TO THE SECRETARY, IMPERIAL COVIICIL OJ' AGRIOULTURAL RESEARCH, 
No. 1228 OJ' 1932, DATED THE 41'11 JULY 1932. 

With rl'ferenoo to your circular No. 1551.A., dated 23rd June 1932, I have the honour 
to urge that all the three 8cMmA8-the latest Reoome in too ('&Be of the United Provinooa­
be again recomml'lnded for sanction, subject to tw, usual IIOTUtiny of budget details by the 
Vioo-CMirman. In doing so, I have the followjn~ ""narb to oBor, certain of them bearing 
on tho discussions at t.he mooting of the Advisory Board. 

2. Sugarcano 1'eRo&rch needs 8p!lcial trol\fm~nt at the hantU a' our CounciL The 
development of the sugartJallll industry in India is urgent--68 admitted on thO) floor of the 
Legislative As..qemhly, and its best chance is during the period of protection which II by no 
mfJa.n.~ too long. To place the Indian industry on a footing of Bompthing like cCjuality 'With 
that in. other countries, a groat deal of ground has to be covercd during this "hort JlPriod. 
The fact, that ma.ny new faetorios are definitely kno?n to ta\e shape during the 1932·33 
BOMon, it is a ha.ppy augury of the future of the industry. To borrow a simile, this inf"nt 
induRtry-tili very recently in its qUiescent stage is jlU't bf.ginning to kick itl!llif back 
to lifo and needs almost at onoo all the best nourishment in the shape of l'ellearch on all 
the aspects of the industry. 

3. The thorough and proper teRting of the new cane/; in the ProvinOOl II as impor­
tant &8 the production of the caDeS themselves. This ne('.ellfitates a full ('qnipmf'nt at the 
testing stations for agricultura.l, chemical and technological work. Out of sbout hundred 
seedlings distributed from Coimbatore so far, only about half a dozen have proved their 
utility after the fusting in the Provinces. ' 

4. Tho agricultural and manurial investigations are inseparably asfOCiated 'With the 
testing of too canos under the conditions of each locality_ From the largo number of new 
oanes now availablc, each tract has now to select, after local experimentation, the on08 
m08teeonomical to grow under ite conditions. A particular cane may not nOOOll8&riIy be the 
highest in sugar value, but if it needs less warer, manure or attention in the ~owing it. 
it might prove more economical than otOOr canes with greater Bugar values. There are 
m"ny such instances in India today. One of the latest is the growth of C.o. 213 at the 
Sugarcane Research Station. Anakapalle, in the north of the Madras PRlIIidcncy_ Thi. 
Coimbatore cane. though inferior in Bugar contents to the C&l\t'l under cultiva.tion in the 
locality, is being taken up on account of the lesser oost in growing thia cane and ita ability 
to stand the prevalent cyclones without lodging. 

5_ The ctst of the raw product (C08t of calUl in the field) ia notoriously high in India; 
and the future development of the industry depends directly upon our ability to bring it 
down. This, obviously, i8 a camplioated p~ of agrioultural work involving the teating 
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of the new ranes under different treatments. A fuU equipment at sach stations is there. 
fore a necessity. 

6. In the nature of things, it is impossible for a central authority to decide or define 
the probloll\ll for each provinces, &II conditions vary 80 much. In one case, the paramount 
problem might be one of water. logging while in anothllr the problem might be the utiliza­
tion of every drop of water availa.ble. In a third place, soil salinity might be the chief 
trouble. Thl) kind of soiJ in which tho crop is raised.differs from place to place and nooes· 
sitate.t difference in the kind of investigations to he undortaken. Thirdly, the kind of gur 
liked in each locality rliffors sometimes very widely including such factors as colour, grain, 
texture and flavour. This wide differenco in the conditions of each province is seen reo 
flooted in the kind of cane that has pro'\"ed useful in the ditIerent tracts. * 

7. Before ooncluding, it might perhaps be mentioned that before recommending these 
three schemes, tho Sugar Committee itself constitut<ld a special sub.committee from 
amongst its Members with the object of scrutini:.dng, altering and trimming the various 
items of expenditure. 

NOTE FROIII 8YED MOlUMMAD HADI KJlAN BAHADUR ON IIIElJORANDUM No. 155I·A. 011' 
THE IMPERIAL COUNCIl. OF AGRICULTURAL RESEARCH, Durw THE 2cBIl JU~E Ili3.:!. 

Sugareane is generally recognised in these days of agricultural and economic dopression 
to be the only remunerative orop from the cultivators point of view but with rapidly 
inol'l'R..qing oulth-ation of Coimbatore seeellings to tho exclueion of the indigenous varieties 
and with contiUllouA extension. at an astonishing speed, of the cano area, the pOBition of the 
ineligonolls ~ugar inrlustry, especially in tho Unitt'd Provinces, has lately become vory 
preoarious. The manufacture of f}lIr into which about 72% of the calle crop grown in 
India iB oonverted, is no longer a. profitable concern, bf'oauso not only has the gur of average 
quality heen selling lately a.t tJle low rate of about Rs. 2·8.0 per maunel, but the commoruty 
does not oommand a rellody sltle in the ma.rkot anel large stocks are oonsequently held up 
in gur produoing villa.,!,'08. AIt.hough thore has been a corre~ponding fall in the prices of the 
indigenoUB forms ofwhitfl sugar, it is gonerEtlly reoognised that there is still a. fa.ir margin 
of profit in making white sugar by the optln·pa.n system. Undor the Bel·Kltanchi a.nd 
tho ReI.Centrifuga.1 ~ystelllll, however, the yield of sngar varies only from 4 to just ovor 5 
per cont. aDd the mltnufacturers' profits are cOllPequently small. .Muoh more attention is 
being paid therefoI'l' in the Pa.njab, 'l'nitl'd Provinces, and Behar than was ever done before 
toward. .. adoption, in the cottage industry scale, of a FlO lta.ble but simple and cheap system 
""JUoh would ensure 8. higher recovery of total sugar from the cane, because the ohvious 
danger is that with the prevailing low prices of gur, sugar and molll8&es and a possible 
furthE'r drop in thom, the prices of cane and of juice in tracts where indigenous sugar is 
manufaotured will bEfore long /ZO down to such a. low level as to make the cultivation of 
sugar cane ontirely unremuncrative for the CUltivator, who hM no other cqually paying 
orop to faU back upon. The sugar producing inelustry as a whole is thus threatened with 
a ver.v severe set baok. Unless it is helped within 8. reasonable time with an improved 
prooe8B of sugar making whioh would seoure a reoovery of at lea81 7 per cent. of t-otal sugar 
on cane, there is no possibility of averting the eviiA pointed out above. No branch of 
sugar research is therefore more iInportant than one which would lead to the developmen5 

. of suoh a process, and none deserves such earnest att mtion as this problem demands imme­
diat~ly. No amount of physiologioal, chemical or agriculturall'eseareh, however desirable 
it may be, will help the grower or the manufaoturer out of the serious difficulty and danger 
with whioh he is oonfronted at present. 

2. In this note I, therefore, emphasioe this partioular point whioh forms the subject 
~f E~olosure III attached to the Imperial Coun~il's memorandum, to which reference 
IS inVlted. The Rugar Technologist's Soheme :requires an init.ial outlay which is by no 
means inconsiderable, Rq. 52,000 in the first year and Rs. 24,000 during the four years to 
follow, toml Rs. 76,000, besides recurring expenses, amounting to Rs. 91,380 total 
Rs.l,57,380. Such a large amount of publio money should b~ Ranctioned only after very 

• The only co· ordination desirable is the pooling of Wformati~JI about results ub~iDeci an" 
thia i.Ia all' arraqed. through the CuWlqil.. 
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carefully considering what ret1U'J1 is likely to be obtained by the investment. In the finI' 
place, Rs. 52,000 is undoubtodly lesa than woulel be actually wanted in the firBt yoar, be· 
cause no lesa than six (if not seven) oentrifugal. will be wantod, instead of two providt.d 
in the scheme, necessitating an additional outlay of several thousand rupoo.. Similarly 
the cost of juice boiling bel. has been considerably under-estimatod. Application for a 
supplementary grant will have neoesaarilytofollow the application now under oonsidera­
tion, otherwise the quantity of suger which it is intended to make durin, the firBt IeIlo8Oll 
could not jJ088ibly be manufactured. • 

3. Reference to head H.-Technical, on page 3 of Enclosure II will show that the grant 
asked for is wanted ma.inly for instaJIation of a plant, the specification of whioh haA been 
prepared by the Sugar Technologist. This plant which is olaiJnod to oombine all the good 
features of the varIous systoms of open·pan boiling, 80 far practised in India forms the 
backbone of the scheme now under ooruideration. Without waiting, hO'lV8ver, for the 
sanction this very plant was actually erected and worked under the auspiooe of tho 00-

operative dopartment U. P. on v&rioua scales at Newari (Partabgarh) Mohanlalganj (Luok. 
now) Ghugli (Gorakhpore) and Gola Gowan Nath (Kheri). 1 visited the firBt two fao· 
tories during the pa3t season (accompanying the Registrar, Co-operative SocietiOll at N .. 
wari) and saw most carefully the work going en at both places. At Newari the plant Wal 

working at a calculated 1088 of about Re. 25 per diem, the main drawbacks being the hsavy 
cost of extra fire-wood consumed by the furnace and a low out-put. At MohanlalganJ 
the boiling plant having proved unsuccesaful had to be lubstituted, as the IaBt reBert, by 
the ordinary Rohelkhand Bel. which produced roo yielding WlIIightly firBt .upr to the eatent 
only of about 4! per cent. on the oane, while the mol_ did not yield to treatment for 
manufacture either of molassein gur or of 2nd BUgar. At Gola it Wal the Rohelkhand bel 
that was used in preference to the new rival plant: what happened at Ghugli could no doubt 
be ascertained by the Council. Several enquirers from the Punjab. United Provinooe, 
and .Behar visited the Mohanlalganj Factory and were greatly disappointed. ThUi the 
.. demonstrations" given at the co-operative department'. above named faotoriOll during 
the past season did more harm than good to the cause of the indigenoue indUitry. by 
impeding its progress, as within my knowledge Beveral capitalists keon on inveeting money 
on a small sugar business were dett.rred from doing BO after visiting Mohanla1ganj. In the 
Hydro-electric area of the Moradabad district, a power crusher Wal worked by electricity 
during the past season and the juice was boiled in the Rohelkhand bel. with reeultl which 1 
am informed on good authority were .. very uneconomical". T!l8 Irrigation department 
is now t~ng, independcntly of the Sugar Technologist to find IUitable boiling plantl &0 
ensure higher recovery of sugar. 

4. Such have been the resu1ts of the practica.l demonstrationa of a plant which DO C0-
operative Society in Oudh is willing now to use or to buy in its entirety. at any cost. but 
for the installation of which at an enormpua publio expense and at a prominent centre in 
the heart of Rohelkhand (where experts of the Bel. Khanchi and the Bel. Centrifugal.yeteme 
are to be found in very large numbers), this scheme has been placed before the Council. 

5. Reference to page 2 of Enclosure m will Bhow that the Sugar Technologist'. idea 
was .. to train men and to carry on de7lWll8trationB in Ihc improveiJ rndIodI 0/ the KhantUari 
indu.!try ". It is easentiaUy necesaa.ry therefore that in the firBt instance a prOC88l yielding 
from 7 to 8% of BUgar on cane should be perfected and exhaustively tested, .0 as to jUltify 
Ca) its demonstrations being given fearlessly in presence of the experts of Rohelkhand, or , 
(b) people being invited to oome for .. training" in" improved Methode ". An abundant 
Bupply of cane througbout a season or a multiplicity of cruabel1l or boiling aetB or of 
centnfuga1s and other accessories will not be wanted for evolving Buch a prooe8ll. It would 
be quite enough if a boiling plant with a &itab1e furnace is evolved whioh would work off 
about 125 maunds of juice in the ordinary working day and produce rab of a quality which 
would yield 7 to 8 per cent. or more of ~gar on the cane. Such a plant need not be worked 
for test purposes throughout a'Bea8OIL One or two teats every week commencing from the 
beginning of January and going upto the end of the IIOII8OIl should furniIIh enough data for 
Btrlking a fairly reliable average of BUgar recovery for a whole working Be&BOn. About 200 
maunda of CAIJO required for each of Buch toeta caD be eaai.ly eecured once or twice. 
week either at Cawnpore or at Shabjahanpur. A really good hand 01' power centrifugal 
&ad. pUi mill are not diaicult te act nor are they upeAli.... Ev .. 8o power onIIber it ~ 
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~_ntiaJly wanted for such,. research as' 10 or 12 efficient bullock mills whlchgenerally 
I~xtract a little more jui~ than three roller power mills can be eaElily hired and employed with 
Il.dvantage. The cost of a research of this character should be insignificant compared with 
!:he larg9 amount demanded, and may conveniently be met perhaps from the special grant 
itlready given to the Sugar Technologist by the Government or from the grant for the 
~ohahjahanpur Farm or the general hudget of the Agricultural Department or partly from the 
i.atter and partly from the budget of the Technological Institute. H not, a reasonable 
}!pecial grant may be sanctioned for this particular purpose by the Imperial Council. The 
!research can even be commenced with a plant designed to deal with smaller quantities than 
pOO Maunds of cane per day, and when found satisfactory, it can be enlarged. 

" 6. Speaking on the basis of.a life-time's experience of research in the open-pan system, 
~ may be permitted to point out that the first essential for improvement of the open-pan 
Industry is the evolution of a system of boiling which would ensure uniformity in the colour 
of the rab and its richness in sucrose throughout the working day; inversion and cara. 
melisation being minimised and use of fuel other than. the bagasse and trash being entirely 
n voided. It should be the main business of the official entrusted with the research to devise 
Imch a system, which it is no easy matter to do, considering that it would be equally neces. 
sary that the rab produced should be capable of yielding uniformly a total recovery 'of 7 to 8 
per cent. of sugar on cane in the first half of the season and over 8 per cent. in the latter half. 
Once this has been done, the rest of the sugar problem is not difficult to solve. Laborato­
ries fully equipped for analytical work on sugar already exist both at Shahjahanpore and 
Cawnpore, and the necessary chemical assistance is thus available at both centres. All 
that is wanted, therefore, for research towards development of the desired system of boiling, 
is a set of bullock mills (or a power crusher) a pug mill and a centr,ifugal. These appliances 
are available either at the Shahjahanpur Farm or at the H. B. Technological Institute at 
Cawnpore; presumably at both places. There is thus quite. enough scope already 
available to the investigator for evolving an improved' process of manufacture at either 
of the above mentioned centres. 

7. When such a plant has been evolved, tested, criticised and demonstrated with 
complete success, then and not till then, should a number of such plants be erected for 
demonstrative and educative or experimental.purposes instead of the unsuccessful sets of 
pans and in effioient centrifugaIs suoh as those included in the scheme under considera' 
tion. 

My humble opinion therefore is that either the Technologist at Cawnpore or some 
other offioer sufficiently interested in sugar research at Shahjahanpore, should be reo 
quested first to bring into existence not more than one set of boiling pans and a furnace 
whioh would adequately satisfy the special requirements of the industry just pointed out, 
and which after public demonstrations and examination by the experts of Rohelkhand is 
adjudged to be superior in merits to other open-pan systems at present in use. The Sugar 
Technologists' boiling plant specified in enclosure III and mentioned on page 3 of enclosure 
II having proved a pronounced failure at no le;s than four places, where it was elaborately 
tested during the past season, there will be no object in sanctioning at this stage a huge 
grant for installing the same' plant as ground work for further investigation, at a promi· 
nent centre in Rohelkhand, where the time-honoured bel system is already working. It 
would however be only reasonable to ask the Technologist to specify some other plant 
which he .believes would give results markedly superior to those obtained from the Rohel· 
khand bel and give details olthe minimum expenses required for working the plant speci. 
fied. Till the new specification is received by the Council, the scheme embodied in enolosure 
III should be held in abeyanct>. It is needless to emphasise the importance in these hard 
times of Ij.voiding investment of large sums of public money on schemes of doubtful uti· 
lity. 

8. With regard to the scheme for the establishment of a sugarcane research station in 
the Punjab, I agree with the opinion expressed by the Chairman of the Committes on page 
4. Qf the memorandum. 
M123IOAR 2s 
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Copy OJ' A "1lEMI·Oll'FIOIAL LETTER FROB L. H4B B.lI1A1 Guru, MEHan, BUIlAB Co •. 
Hl'l'TEE, Bu.4B.J (MOBADABAD), TO TJDI 8BCBftABY, IHPBBUL OoU!lC1L OJ' AOBJ· 
ot1LT11BAL RESEARCH, SlHLA, DATED THB 10TH JULY 1932. 

With reference to yOUI' No. 1551-A. of the 23rd June 1932, I have to.y nat I haVf" 
thoroughly gone through the various points raised therein regarding the three IICheme&-, 
namely:-

(i) Scheme for the establishment of a Sugarcane &-arch titation in the Punjab; 

(ii) Application from the U. P. Government for a grant for invtllltigation into tho 
problem of Sugar Industry in the U. P.; and 

(iii) Scheme for a Research and Testing station for the indigenous lyetem of gur and 
sugar manufacture. . 

As regards No. (i), I would like to say that this IICheme very _II _rna to fit in with the 
Sugar Committee's general IICheme for a chain of ReRearch StatioDl. There wae lome 
difficulty with regard to selection of suitable site and it W&I decided that it ehould be ea· 
tablished in a tract where area under cane was .toady and Jullundur wu reoommendt-d fOl' 
that. Under the circumstances, I am for recommending the grant. 

As regards No. (ii), I have seen the papers and read the letter of the U. P. Govf'rn. 
ment and I am for IUpporting the revised IICherne merging the • Economical' portion in the 
ComlCiI's general 'lICheme for an investigation into the cost of production of crape in thf' 
principal cotton and sugar tracts of India. 

As regards the Sugar Technologist's IICheme for Research &JIcf Testing station for the 
indigenous system of Gur and IUgar manufacture, I give my general .upport to it. I 
would like to add a word as regards suitability of location sinoe the U. P. Government blUI 
mainly recommended Bijnore and Moradabad districts in their letter. As most of the 
problems dealt with will be of the following nature l-

(a) Training of artisane; 

(b) Testing of plants; 

(c) Devising of plants; 

(d) Utilisa.tion of po_r from hydro-elotric IICheme ; 

(e) Dt>monstration, etc., 

it is hoped that site selected will be one which has advantages bearing on the points dotted 
above and beside! ensure a regular supply of sufficient cane both thin and thick, loft and 
hard. It is further expected that in selection of locality due regard will be paid to the fact 
of the poBBibility of utilisation of the recommended machinery in the near future by neigh· 
bouring manufacturers. 
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APPENDIX XXXID. 

SUlIJl!:C'f No. 35. 

APPLICATION FROM LIEUTENANT-COLONEL R. N. CHOPRA OF THE SCHOOL 
OF TROPICAL MEDICINE, CALCUTTA, FOR A GRANT FOR RESEARCH IN 
SYSTEMATIC CULTIVATION OF MEDICINAL PLANTS AND STUDY OF FOOD 
POISONS IN INDIA. 

Attention is invited to theattachedletter (and enclosures) from the Government of 
~engal. No. 108. dated the 4th January 1932 (Enclosure I) forwarding the scheme men­
~,joned above. The recommendation, of the Provincial Agricultural Research Committee 
.viU be found in Enclosure II. The scheme involves an expenditure of Rs. 12,572 per 
I1nnum or a total expenditure of Re. 62.860 spread over a period of five years. 

2. It is understood that the Indian Research Fund Association gives the school of 
Tropical Medi.cine a grant of Re. 25,000 a year for research in Indian indigenous drugs 
This amouht is spent on research in connection with the medical aspects of the problem. 

3. The scheme was considered (Enclosure III) by the Advisory Board at its meeting 
held in January 1932. As Colonel Chopra was not present at the meeting to answer the 
points raised in the course of disoussion it was decided to defer consideration of the scheme 
till ('-<lIonel Chopra could attend and reply to the POintll raised. 

4. Lieutenant-Colonel Chopra has accordingly been invited to attend the meeting 
of the Advisory Board as a visitor. The criticisms made at the Board and the answers 
to some of them furnished either by Lieutenant-Colonel Chopra or by the Director of the 
School of Tropical Medicine and Hygiene are summarised in. the form of a. statement in 
Enclosure IV. 

The scheme is now for the consideration of the Advisory Board. 

The 26th May 1932. 

ENCLOSURE I. 

CHARAN DAS, 

8ecrelMy. 

LETTER FROM THE SECRETARY TO THE GOVERNMENT OF BENGAL, AG~CULTURB AND 
INDUSTRIES DEPARTMENT, TO THE SECRETARY, IMPERIAL COUNCIL OF AGRICUL­
TURAL RESEARCH, No. 108, DATED CALCUTTA, THE 4TH JANUARY 1932. 

In continuation of this Department letter No. 7441. dated the 28th December 1931 
Not printed). I am directed to forward herewith another scheme (Annexure I) for research 
~ systematic cultivation of medicinal plants and study of food poisons in India. submitted 
~y Lieutenant-Colonel R. N. Chopra of the School of Tropical Medicine. Ca.!cutta, which 
!las been approved by the Provincial Agricultural Research Committee, Benga.!. forinclu­
lion in the agenda of the meeting of tne Advisory Board to be held in the current month,. 
~gether with relevant extracts from the minutes of the committee meeting on the sub, 
ject. 

2. The scheme has been approved by the Government of Bengal (Ministry of Agricw­
,ure) on condition that no financial liability devolves on them. One hundred spare copiee 
)f the scheme will follow. 

• • • • • • • • 
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Annexure I to Enclosure L 

Papet'8 relating 10 Colonel Chopra' 8 SchemeJor Reat4rcA in Sylllmw.li.c Cullimlion oj M ttli.cinal 
PlafIIB and Study oj Food PoiIJrJM in IndiG. 

LJrrru nOM LIEUTENANT.CoLONEL R. N. CHOPRA, I.M.S., PIIonsaoa ow PlulUUOO­
LOGY, SenOOL OJ!' TRoPICAL MEDICINE. CALCUTTA, TO m. Vl(,.·CaUaMAx, IMPBaUL 
COUNCIL IN AGRICULTUaE. SIMU. DATED CALCUTTA, THa SaD JULY 1930. (TmwUGR 
THE DmECToa, SenOOL OJ!' TaoPICAL MEDICINB, CALCUTTA.) 

I have the honour to put before the Imperial Council of Agriculture a acheme for reo 
search in systematic cultivation of medicinal plant. and .tudy of food poiaona in India. 

2. The subject of cultivation of medicinal plant. is important both from medical 
and economic points of view. India is a veritable emporium of medicina.l plante, ne&rly 
three·fourths of the drugs mentioned in the British and other Pharmacopoeiaa grow here 
in a state of nature. The country possesses climatic conditiona Tarying from the coldest 
to the hottest, so that the drugs which do not naturally grow within her bounds can be 
ea.sily made to do so. Acclimatisation is pol!Sible in India to a large utent with a.1moat 
any plant, in fact it has been amply proved in the case of digita.Iis. ipecacuanha., cinchona." 
jalap, etc., and there is no reason why the country 8hould not grow every drug to lupply 
ber own needs if not for export. Aa matters 8tand at present. India imporil not only 
large quantities of drug preparations but also crude drugs to the extent of many millioDi 
of rupees annually. Vast tracts of land are lying waste at present in India which if utiliacd 
for the cultivation of drugs will not only enrich thoee concerned in the enterprise but will 
give the people drugs at a reasonable price. A study of the .tatistica ahowl that very little 
is being done at present in this connection. This fact is indeed deplorable. In countries 
like Germany and Belgium medicinal plants and eaeential oil gardena have proved a great 
success. The State in France is taking a grea.tdea.l of interest in growing drugs on a large 
scale and in the United States medicinal herbs are being cultivated on an industrial acaIe 
and the cultivators are reaping a rich harvest and making large profit.. More interest 
crested in this direction in India. will greatly be to the advantage of all concerned. In the 
United StateB of America. there is a bureau of plant industry attached to the Botanical 
Survey Department of the Department of Agriculture. This bureau senda iUt agricultural 
experts to various parts of the world to investigate into the climate, soil and environmenu 
suitable for the growth of a particular plant with a view to iUt introduction in their own 
country. Even the Commonwealth of Soviet RuBBia have a bureau for carrying on drug 
trade. All these departments are carrying on splendid work for the respective countries. 
Research in this important branch of agriculture will greatly benefit the country. 

3. Food pOi80118.~There are a number of food poisons, both of man and animals. 
about which very little is known. Examplea of these are:-

Beri·beri and epidf:mic dropsy due to diseased rice ; 

Lathyrism due to Lathyrus sativu8 ; 

Lolismus due to Lolium temulentum j and 

Pa.spa.1ismus (kodo poisoning) due to Pspalum scrobioulatum (kodo). a millet, are 
kno~ to. occ:ur ~ India. . Besid~, there are forage poisons communicated to animals. 
An mvestigation mto the.lelS very Important from an agricultural point of view. 

If funda are placed at my disposa.l I propoee to work on the follOwing lines :_ 

(1) To ~ake a general surve~ of the medicinal plant. which are natives of India and 
of those which have bef:n natura.IiMd. Most of the survey. done are very old and during 
the last ten years of my &SSOciation with research in indigenou. drugs I have Itrongly felt 
that a fresh survey is absolutely necessary. 

~2) To get in touch with the Agricultural DepartmenUt and Institution. in di1ferfDi 
provmces and encourage them to grow suitable medicinal plants. 

(3) To analyse the medi~a.1 plants so produced in order to _ if their active principle 
come up to tbe standard reqwred by the pharmacopoeias. In this way it will be possible to 
determine in what part of the country particular durgs do beat. 
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(4) To test pharmacologically and therapeutically the action of these drugs. 

(5) To cany out a systematic investigation of different food and forage poisons occur­
ring in the country. 

The follow"ing staff in additi<n to "bat I have will te requirtd to takE' up this work:-

Per mensem. Rs. 

One Botanist at Rs. 250 to Rs. 350 

One Chemist at Rs. 250 to Rs. 350 

Two Laboratory Assistants at R8. 50 each 

Two Lab-boys at Rs. 20 eacb 

One Sweeper at Rs. 16 

Travelling allowance 

Contingencies, etc ••. 

Total 

3,600 

3,600 

1,200 

480 

192 

2,500 

1,000 

12,572 

All the pharmacological and therapeutio testing of drugs and the investigation of food 
poisons will be done by myself for which the Council will not have to pay anything. The 
unit will be housed in the Calcutta School of Tl"Opical Medicine and Hygiene. Not only 
will it have the direction, advice and resources of the Department of Pharmacology at its 
disposal, but the collaboration of various experts in other departments of the School as well. 
I am willing to start this work as soon as funds are placed at my disposal. 

Annexure II. 

DEMI-OFFICIAL LETTER FROM LIEUTENANT-COLONEL R. N. CHOPRA, I.M.S., PROFESSOR 
OF PHARMACOLOGY, SCHOOL OF TROPICAL MEDICINES, CALCUTTA, TO R. S. FINLow, 
ESQ., C.I.E., DIRECTOR OF AGRICULTURE, "BENGAL, No. 186, DATED CALCUTTA, THII: 
2ND OCTOBER 1931. 

When I was in Kashmir, you were good enough to write to me about the scheme for 
research which I put up to the Imperial Council of Agricultural Research. You sympathis­
ed with the scheme and said that you would be very glad to collaborate in this investigation. 
You also suggested that the amount asked for may be cut down. On return from leave 
I have gone into the matter and I find that the only reduction which I can make is to cut 
down one laboratory assistant, which will reduce the amount I;>y Rs. 600. 

The Imperial Council of Agricultural Research wrote (Annexure III) to me a letter 
(copy of which I am attaching) asking for some further information. I am also sending you 
copy of the reply I have given to this communication. I understand that the meeting of 
the Provincial Council is going to be held shortly. I shall be grateful if you will be so good 
as to put this matter through. 

Annexure. ill. 
DEMI-OFFICIAL LETTER FROM THE IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH, 

SIMLA, TO LIEUTENANT-COLONEL R. N. CHOPRA, I.M.S., PROFESSOR OF PHARIIIACO­
LOGY ScHOOL OF TROPICAL MEDICINES, CALCUTTA, No. 1244/AGRI., DATED SIIIILA, 
THE 6TH JUNE 1931. 

Scheme for re$earch in Systematic Cultivation of Medicinal PlantB and Study of Food Poistm8 
;nIndia. 

Please refer to your lctter, dated tbe 3rd July 1930 (Annexure I) on the subject 
mentioned above. 
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2. I am to enc10ae an IIxtraot from DOte. pftlpared in to offioe for fayour of your 
ftlmarks. -

3. We should also like t() ha'Vt' any informat,ion on the followinlr:-

(i) The drugs which aftl at present being inJport4.'d into India and th4.'ir marketing. 

Iii) The plants regarding which you proJ'<lllll to make a 8"neral 8urvey. 

4. If you can arrange to get the scheme through the Provincial ~arch ('.ommittee, 
and the Local Governmf'nt, by, say, November next, we "hall place it bf'fo", thP AdvUoory 
Board in January 1932. 

EXTRACT FROM THE FILE REGARDING Ln:trrENANT·COLONEL R. N. CHOPRAI' bEME 
FOR RESEARCH IN SYSTEMATIC Cm.TIVATIO~ OJ' MEDICllUL PLANTS .&I'D ~DY 
OF FOOD POISONS IN INDIA. 

• • • • • • • • • 
2. The reference to food poisons lIt'Iem to me to Ill' a little inaocurak, unl_ tile", is 

newer work of which I am not aware. I WIllI under the impreaion that beri.beri W&8 

definitely proved t() be a deficiency rlisell88, due to the consumption of polished rice without 
the necessary accessory foods, and not due to any rlisf'&&e, or fundamental fault, in the rice 
it!!elf. Secondly, lathyrism has bef'n aho\\n, by work carried out hy the Howards and 
the Indian Research Funrl Association jointly, to be due mainly to weeel _ds which aftl 
commonly mixed with kh'*lari lIathyruR Rath-us) and not to the khesari it4ll'lf. I do nut, 
know what thE' pORition is 118 I't'gards kodo-poisoning. We should like to have the latelt 
facta on thf'se pomtll before putting the matter up to the Advisory Board. 

• • • • • 

Annexure IV. 
LE'l"l'EB FROM LIEUTENAlI'l'-CoLONEL R. N. CHOPRA, I.M.R, PBOJ'E880B or PluIUUOO­

LOGY, ScHOOL OJ' TRoPICAL MEDICINE!!, CALCUTTA, TO THE IMPERIAL CoVlIClL or 
AGIUCULTC'BAL RESBABCH, SmL", DATED CALCUTTA, THE 1ST OCTOBEB 1931. 

I regret your letter No. 1244/Agri., dated the 6th June 1931 (Annexure In) W88 not 
replied earlier as I WII8 away on leave. 

2. With reference to the remarks made in the ext,ract from note. prepared by your 
office, I have to make the following observations:-

(i) Beri·ber; (epilUmic dropsy).-It .is true that betl,.,~en 1925 and 1928 beri·beri 
was considered to be a deficiency di_, due to consumption of polillhed rire without 
the necessary accessory foods. Sin'le then, however, there has been almost a univerul 
change of opinion and the toxic th.-ory. has gained grounrl. Evl'n ColoDl'1 llCcarrison, 
whose work on nutritional diseases is weU known, apPf'al'8 k. think that there is probably 
a toxic factor present. Thl'1'l' are three main schools of thought regarding the C&lIl'ation of 
beri-beri-{l) Bernard of Saigon lI-ho thinks that beri.beri is proriuced by a bacteria lI'hieh 
may infect rice or which may infect the patient; (II) In thl! Calcutta School of Tropical 
Medicine we have done a large amount otresearch. work in aupport of the theory that beri. 
beri is produced by eating diseased rice. The dise&&e of the rice i# produced hy itll oooom· 
ing infected with a bacillus vt>ry similar to t,hat delK'ribed by Bernard; and (III) Japanf'!le 
workelll, who think that toxins are present normally in polisbed rioe and these caU!Oe the 
disease; Vitamin ~ has the power of neutralising these toxins. 

(ii) I..alA~.-Here also the position is not olear. The", a", three theories about 
the causation of this oondition-{I) Stockman's theory of the poison being conuined in the 
seeds is believed by us in the Calcutta School of Tropical Medicine. We, however, consider 
that this poison is only present in the grains which are cut ripe, and, thereto"', gf'rminate ; 
(n) Howard, Andel'8on and Simenson, who consider that the poison WII8 due to an adulte­
rant called." Akti" or .. Akta" (Vieia Balil1lJ) from which an alkaloid oa1Ied t1iciftfJ could 
be obtained; and (ill) McCombie Young working with MoCarriBon thougM that. tha 
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diseMe was due to avitaminosis !l&uaed loy one·sided diet when the people live on Jathyrus 
sativus. 

A perusa.l of the above remarks will show that the causation of these two conditions 
is by no means a settled fact &8 your office note 8ppe&I1.' to imply. It is for this reason that 
research on these conditions is very strongly urged. We in this country are in a most ad­
vantageous position to work out the problem and the C'alcutta School of Tropical Medicine 
ill particularly fortunate in being situated in the middle of the endemic area of one and near 
the endemic area of the other. 

As regards paragraph 3 of your letter-(lJ The majority of the drugs w;ed in the 
British Pharmacopoeia are being imported into India either in crude form or in the form of 
finished products. The Cwitom reports do not give details of quantities of each drug im­
port.Jd but a perusa.l of the ts,ble I am attaching will show you that the total value of 

l these amounts to an average of over B.s. 70,00,000 annually, exclusive of such preparations 
&8 proprietary and pstent medioines, cod liver oil, etc. 

I am of opinion that a good deal of this drain could be saved by increasing the pro­
• ducHon and improving the quality of theRO dmgs, most of which either growin India in a 

, state of nature or can be made to grow under suitable conditions. This is only possible if an 
inquiry such &b I have suggested is instituted. 

(2) As regards the plants about which I propose to make a generai survey, I would 
say that practically all the important plants, whether those ueed in the western system 
or in the indigenous systems, will be involved. I shall begin with the important plants 
used in the British Pharmacopoeia first and will then go on to the important drugs of the 
indigenous systems which are largely w;ed by the people of India, end also those which 
n.'st'arche~ in the Caloutta School have shown to be of proved utility. 

I am writing to the Provincial Research Committee to put the scheme through the 
Local Government as soon as possible. 

LiBt o/,crude drugs impor~d into Iwlia. 

1. AOllIlitum Dapellus. 

2. Aloe chinensie (aloes). 

3. Anacyclus pyrethrum (pyrethri). 

4. ADthemis nobilil< (anthemedis or ohamomila). 

o. Aretostaphylos uva·ursj (uva-ursi). 

6. AristolOllhia serpenteria (serpentarii). 

7. Arnicamontana(arnic8). 

8. Artemisia maritima (santonin). 

9. Atropa belladonna (bellRdonna and atropine). 

10. Barosma betoJina (buchu); 

11. Carum carui (carui). 

12. Caryophyllum aromaticum (cloves). 

13. Cinchona 8uccirubra (cinchona). 

U. Cinnamonum camphora (camphor). 

15. Citrullus colocynthis (colocynth). 

16. Clavioeps purpUI1.'a (ergot). 

17. Cocous oacti. 

18. Convallaria majalis. 

19. 'Colohioum autumnale (colohicum). 
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20. Croton eluteria (OIII!C&rilla). 

21. Digitalis purpuraa (digitalis). 

22. Erythroxylon coca (cocaint'l). 

23. Euonymus atropurpureus (euonymus). 

24. Ferula fretida (asfretida). 

25. Gelisemium mitidum (gelsimium). 

26. Gentiana lutea (gentian). 

27. Grindelia camphorum (grindelia). 

28. Guaiacum officinale (guaiacum). 

29. Haematoxylon campecluanum (haematoxyli). 

30. Hamamelis virginiana. 

31. Hemideemus saraaparilla (saraaparilla). 

32. Hydrastis canadensia (hydrastis). 

33. Hyoscyamus niger (hyoscyamus). 

34. Ipomoea purga (jalap). 

35. Juniper communia (juniper). 

36. Krameria argentea (krameria). 

37. Lobelia inflate.. 

38. Papaver rhoeas. 

39. Picrosma quassioides (quassia). 

40. Pilocarpus microphyllus (jaborandi). 

41. Pimpinella anisum (anisi). 

42. Podopllyllum emodi (podophyllum). 

43. Polygala senega (senega). 

44. Prunus seroUna (pruni virg). 

45. Quillaja saponaria (quilliae). 

46. Rhammus pll1'llhianus (cascara aagrada). 

47. Rheum officinale (rhubarb). 

48. Strophanthus kombe (strophanthus). 

49. Taruac\!Dl oflioinale (taruaci). 

SO. Urginea scilla. 

51. Valerian oflioinale (valerian). 

52. Vibprnum prunifolium (viburnum). 

53. Payohotria ipecacuanha. 



315 

Table IfAowiftg Ihe quantity and wzlueo/ dnMJlf and mt.tliciMlf (ezcluding e1Iemica18 and _co. 
licIJ) imparted into India from 1925·26 10 1929·30. 

-- 1925.26. 1926.27. 1927.28. 1928·29. 1929·30. 

QUANTITY. 

Camphor (lbs.) .. .. 2,945 266 320 776 11,869 
Coc9.ine (oz.) .. .. .. 762 205 398 508 488 
Cod Liver Oil (lbs.) .. .. 70,787 49,788 65,670 59,754 58,462 
Morphia (oz.) .. .. 529 854 797 1,355 834 
Preparation of opium and morphia .. .. .. .. .. 
Proprietary and patent medicines .. .. .. .. .. 
Quinine salts (sulphate or bisul· 

phate).. .. .. 57,999 56,167 44,455 49,297 47,592 
Qunine hydroohloride or dihydro. 9,224 8,886 9,164 9,682 9,821 

ohloride. 
Other salts (lbs.) .. .. 4,704 6,323 5,080 5,313 6,593 
Sacoharin (lbs.) .. .. 137 124 1,037 890 3,188 
Sarsaparilla and preparation there·' .. .. .. .. .. 

of. 
Storax including liquid storax (rose 43,362 4,200 89 4,200 61,592 

mellas) (lbs.). 
Other sorts of drugs and medioines .. .. .. .. . . 
Total drugs medicines .. .. .. .. .. .. . . 

VALUE. Rs. RII. Rs. Rs. Re. 

Camphor (lbs.) .. .. 5,405 610 869 1,797 17,381 
Cocaine (oz.) .. .. .. 13,088 6,388 8,649 10,385 7,289 
Cod Liver Oil (lbs.) .. .. 1,16,632 79,111 81,411 81,249 70,148 
Morphia (oz.) .. .. 13,102 13,307 19,448 22,830 21,343 
Preparation of opium and morphill 42,690 78,837 88,746 85,801 75,441 
Proprietary and Patent medicines 12,44,325 14,92,904 13,57,526 23,12,712 24,28,660 
Quinine salts (sulphate or bieul· 15,43,562 12,16,924 9,46,084 10,49,403 10,19,748 

phate). 
Quinine hydrochloride or dihydro. 3,50,959 2,95,518 2,97,306 3,05,975 3,25,424 

ohloride. 
Other salts (lbs.) .. .. 1,36,586 1,35,898 1,40,520 1,39,454 1,68,342 
Saccharin (lbs.) .. .. 10,274. 9,447 17,325 16,510 30,417 
Sarsaparilla and preparation there· 16,896 10,277 15,985 15,877 20,681 

of. 
Storax inoluding Iiuqid storax (rose 12,049 962 100 1,200 2,500 

meUas) (lbs.). 
Other Borts of drugs and medioines 49,64,598 52,94,956 54,48,953 48,54,790 53,41,840 

Total drugs and medioines .. 84,70,166 86,35,189 84,22,922 88,97,983 95,29,214 

Note on Pro/e.'J&ar Chopra." scheme, by Dr. G. P. HecIor, Economic Bolanisllo tIle Governmen' 
of Bengal. 

Colonel Chopra. proposee-

(1) To make a. survey of medioinal pla.nttl, both native a.nd introduced. 

(2) To get the help of the Agrioultura.l Depa.rtment ~ growing suitable medioinal 
plants. 

(3) To analy@e the plants so produoed. 

(4) To test the pha.rmaoologioaJ and therapeutioal a.otion of drugs obtained from 
these. 

(5) To oarry out investigations of food and forage poisons, e.g., beri.beri, lathyrism, 
lolismus, paspalismuB. 

The items of work in whioh the Agrioultural Department could assist are (2) and (IS). 

M123ICAR 
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It might be quite poIIIIible for the Agricultural Department to arrange to pow 011 itt 
various fanna medicinal plante required by Prof_ Chopra. provided he lIupplied the I< eda. 
Such 88 do not grow in the plains could be grown at K&limpong. AII"",ania (5), the .\gri. 
cultural Department ia already in a position to supply almOllt any informatioll required 
regarding varieties of rice grown in Bengal, and could easily IUpply Mmples of rice reqo:ired 
by Professor Chopra for his studies of beri·beri. 

The same applies to lathyrism, lolismus and paspalismus. 

The Agricultural Department could very easily grow the plantll responsible for Ih_ 
and IUpply aa.mples as required. Items (3) and (4) do pot conoern the Agrioultural De. 
partment, nor item (1). 

Item (I), survey of medicinal plants, could best be carried out in collaboration with 
the Botanical Survey at Sibpur, and for this the services of a aystematio Botani''61 AaeiHtant 
would probably be required for a few ye&rII. 

The schemo seems to me a very practical one, and one in which thi8 depart 'nent 
could easily &88ist, as explained above. 

Annexure V. 

L...-riB FROM THB SURGBON·GBNBR4L WlTB THB GoVBRNMBNT 011' HBII'OAL, 'ro THB SBCRE· 
TA.RY TO THB GoVBRNMBNT OF BBN04L, LoCAL SBT.1"·GoVBRlr!(EII'T (lhoICAL) Dill· 
PA.RTMBNT, No. 3060, DATED CALCUTTA, THB 26TH FBBRUA.RY 1931. 

I have the honour to submit.. for favour of disp:H~I. the acc:>mpnvin( copy of a 
letter No. 608, dated the 11th February 1931 (Annexure VI) and of its enolo.urtl from the; 
Director, School of Tropical Medicine and Hygiene. Calcutt~. in which ha put I forward a I 

scheme from Lieutenant-Colonel R. N. Chopra. I.M.S., for a grant of Rs. 12.572 for reJearch, 
in ayatematic cultivation of medicinal plants and study of food poison in India. I reoom 1 
mend the scheme and accordingly request that it may be transmitted to the Director 
Imperial Council of Agricultural Research. New Delhi, 88 ""quested therein. 

Annexure VI. 

LBTTKBFROM THB DIRECTOR, CALCUTTA ScHOOL OJ' TRoPIOAL MBDIOJI'I1li AII'D HYOISlfBI 
TO TKB SURGBON·GBNERAL WITK THB GoVBRNMBNT 011' BBI'IOAL, No. 608, DATBOi 
CALCUTTA, THB 11TH FJ:BRUARY 1931. 

In forwarding herewith a scheme from Lieutenant-Colonel R. N. Chopra. I.M.S., fo~ 
a grant of Rs. 12,572 for research in Systematic Cultivation of Medicinal Plants aDd Stud, 
of Food Poisons in India, I have the honour to atate that the need ia an urgen~ one for 
closer co-operation between a botaJliat and a school 8uch .. OUrtl, which is deToW to re 
search on tropical diseases. There are many questions regarding food supplies where it i. 
necesaa.ry to have auch a department attached to the school. At present I am working 
beri·beri and epidemic dropsy and have to undertake the study of the c'-ification of th 
rices, their digestibility, structure and certain diseases that affect the grain. An expert 0 

this subject would be of invaluable help in this investigation. There are, moreen'n, _era 
diseases that are caused by eating certain grains and pulses. Another very importan 
department ia the Pharmacological Department where my colleague, Colon("l Chopra. io' 
atudying indigenous drugs .. Such· a department would be invaluable to him in idcntjfYi~ 
the difierent samples of drugs. The rt'!UIt of these inveJtigation~ of (',olonel ('b"'pra'i an 
leading to three. very important issu_ 

(I) That of the indigenous drugs which are known t<> Western medicine then' ar 
Indian species often more powerful, and can easily be grown in India. This would lead 
the encouragement of the cultivation of these drugs, so that ill time India m.v be Relf 
aupporting in this reaepct. 

(2) Tltere are many substitutes such 88 bittel'8, etc., that grow in India. and could bo 
. "til:.ed more economioally than the more expensive Western druga. 
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Finally, there are drugs that are used in Ayurvedic, Unani and Tibi medicine, n~ 
:nown to Western medicine, but are extremely useful in !he treatment ofdisea.ses. 

· A botanioal section would be a very great help to important researcheR which are 
aoeing oarried on at the school, and in time will ultimately lead to a good deal of benefit to 
ibe country. Such a department will bring together those who are working on medicine 
with thft Agricultural Department and the Botanical Survey of India. 

· I would, therefore, request you to kindly arrange to have the scheme sent to the 
i)irector, Imperial Council of Agricultural Research, New Delhi, through the usual channel, 
1'4 laid down by that Council, namely, through the Provincial Agricultural Research Com­
~ittee at an early date. 

· This may kindly be treated as very urgent. 

Generally, I support the underlying idea in the proposal which is, in its botanical 
lide, to get togethlr a Liaison Department joining medicinft with all departments of Gov­
~rnment capable of giving help in the cultivation or exploitation of medicinal plants. The 
.dea is good and deserves support. In the circumstances of a Drug Manufacturing Com~ 
mittee no longer functioning, such a strengthening of the Calcutta School of Tropical Medicin­
may allow this institution to tackle the work it was once hoped the Drugs Manufacturing 
00mmittee could do. Some good may come of it. But I none the less think that the pro~ 
posal and the methods need to be clarified. On its botanical side a botanist is proposed-

(I) To make II> general survey of the medicinal plants which are natives of India 
and of those which have been naturalised. 

(2) To get in touch with the Agricultural Departments and institutions in different 
provinoes and encourage them to grow suitable medicinal plants. 

r agree whole-heartedly with (2), for it is not improbable that all the departments 
interested in plant6-Forests, Agriculture, Horticulture and Botanical Survey~ould 
help if the Pharmacological Department could specifically indicate the directions in which 
help is needed. But I am dubious of the immediate practical value of (1), the so-called 
medicinal plant survey. We have had this before. We have it in academic lists of plants 
that vary in their importance to medicine. We could extract it easily enough from half-a­
dozen standard works that give us some general information on multitude of plants without 
giving us muoh help regarding the development of anyone in India's conditions. I doubt 
not for a moment that a dozen or twenty or more plants could be grown profitably to medi­
cine and to India, if the Pharmacological Department could let us have a list of those which 
its present or to be acquired knowledge of the drug market indicates as likely to re­
pay growing, and can at the same time give us some hope or guarantee of trade sale of 
()ur grown stocks, the Departments of Forests, Agriculture, Gardens and Botanical Survey 
might between them take charge of the twenty or thirty crops or whatever number may 
be. 

I am in complete agreement with Colonel Chopra's method when he argues the econo­
mic and makes his proposal stand on its own legs. " It will enrich those concerned and 
~ive the people drugs at a reasonable price." My experience here, however, tells me to be 
wary and that it is easier t.,be carried away by a sweeping optimism than to get the hard 
economic facts to justify such optimism. I, therefore, agree at once that what we are asked 
1;0 grow, or exploit somehow, should offer some chance of paying for itself, which is, I think, 
the best reason why the list should be restricted. 

I should advise letting the survey of Indian medicinal plants be a practical one, 
linding its impetus in the development of the first twenty selections and the proof that these 
do pay in India's conditions. But, besides in the Pharmacological Department, a botanist 
ia also wanted at the Bchool to co-operate with workers in other departments and this 
!trengthens Colonftl Chopra's proposal. 

I have alreadY indicated to Government (in mv No. 263, dated the 12th September 
1929 to the Du-e;,tor-General, Indian Medical Serrice) (Annexure' VII) how I thought 
~he Botanical Survey oould best co· operate in such work, and we have since then had our 
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offer of help acoepted. (A Botanioal S~y offioer h .. heeD deputed to tlut north· west 
f01' the Santonin Enquiry.) 

If we can help by putting literature and collectione at the disposal of officei'll of the new 
Drugs Development Department-eo to call it-at the School of Tropical Medicine, 01' can 
otherwise co-operate with them in their W01'k, 8uch co-operation may be taken for granted. 
From the new department I should hope to get advice .. to the direotione our medicinal 
plant-growing ellorts should take. 

In the paat I have felt handicapped for lack of such advice, and even when we had 
produced well and cheaply we have not always been able to dispoae of our product. 

Colonel Chopra speaks of the import to India of drugs valued at million. of rupees. 
Some indication of what these are and of their marketing might conetitute just the help _ 
require in proving that import is unneoeB8&ry and that they can be grown well and profit­
ably in India. For the help that a co-ordinating department, one linking the Medical with 
producing Departments, is likely to give the Botanical Survey, I IUPport Colonel Chopra', 
proposal. But I would seek to emphasise the importance of the economil' and would let a 
medicinal plant survey grow out of the economic (c/. letter No. 263 a!fove referred to). 
I am aware that this proposal is heterodox, that it can be criticised as puttin~ the cart 
before the hOl'tl8, but I take the view that a 8UrVey is not the 1_ pure and loientific because 
it is economic, and our experience proves conclusively that if any results are to be had they 
will come through specialisation jn drug plants. 

C. C. CALDER. 

T1&e 12th 8eptembt.fo 1930. 

Annexure vn. 
lzrr:BB nOM C. C. CALDER, Esq., DmlIiC'l'OR, BoTA1I'I0AL SUJlVlI:Y or IlIIDIA. '1'0 TUB 

DmlIiCTOB.GENlI:RAL, INDIAN MEDIOAL SEBVlCE, No. 263, DATED &BPV8, TUB 
12TH SBP'1'lI:MJIBB 1929. 

I have the honour to acknowledge reoeipt of your letter No. 380/6458, dated the 
28th June 1929, and to enclose herewith a list of plants of medicinal value that have had 
their literature indexed here. This work 'W&8 undertaken at the instanoe of the Officiating 
Director, Botanical Survey of India, while I 'W&8 on leaw, and W&I at onoo restricted when 
I returned and suspended as soon as I could I!uspend it. I did this because I found myself 
completely out of sympathy with the method of tackling work of this deecription, and 
becam.e I saw an increasing expenditure with no commeneurate results in the real develop­
ment of the medicinal resources of India. 

2. The ailD8 of developing such resoUl'C88 in this oountry can, in my opinion, best hit 
attained by good team work involving the co-operation of offiool'l with pharmacologiesl, 
chemical. botanical and horticultural qualificationa, and I wu 10 cOnBCioue of the CMe with 
which the real problelD8 could be side tracked that I had to take the responaihility of at once 
stopping the library ledgering work begun. In my opinion this wae no lulllltitute for the 
oombined pharmacological. botanical and chemical work that had to be done, and in it 
lay the danger of delayiag the real ellort that had to be made if these res0111'Oel1l"8n1 to gain 
the attention they deserved. 

. 3. Moreover, if the W01'k 'W&8 to be undertaken in the manne) in which I had confidence. 
the ledgering of knowledge already acquired would only give the minimum of help in the 
practical development of the drug resources. No scientific offioer in real ea.rnost in tackling 
the economic development of a single drug plant would have to lpend much time reading 
up the literature.of a scient.ific, qU&li-scientific or popular nature in leading Englilh or Ameri­
can journals that ledgering clerks ignorant of other languaget!, can deal with. He would 
go straight to work already quite 11"811 indexed (or ledgered) in 80me of the leading German 
botanical worke ~d would quickly be on the track of the orginale of all the published works 
of real value to his purpose. Having done this. he would not necessarily be much further 
ahead as regards Indian products, and the further he went the more would become apparent 
the little use diffuse ledgering work was. .At the same time. the truth that practical resultl 
are the outcome of speoializatioa OD pa.rtiouIa, product. would foroe itself bome. 
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4. This is till' truth of all the drug development work acoomplished by the various 
dopartments in Inma that have engaged in it and, in my opinion, is the index to organiBa.­
tion for further dovelopml'nt. I would seek to revise the rerm " Field Survey" in connec­
tion with medicinal plant work,--not that a proper survey of all the medicinal plant re­
Bources of India is not overdu",-but because I would seek from the beginning to emphasize 
the eoonomic side of the work and look for future support in the fact tho. t the part had direot­
Iy paid for itself. 

5. Further, I feel the term .. Field Survey" somewhat loose or diffuse and, unless 
Field Officers of rare capaoityare obtained, likely tp be confined in meaning to the compila· 
tion and pUblication of lists of plante of various degrees of importance as drug sources with 
their geographical dil>tribution and prevalence. This would be very useful work, and I 
should welcome it, but between the fact of geographical dist.ribution and prevalence of a 
drug plant and the pOllSibility of its economic development or exploitation by collection or 

. oultivation lies the danger of a large unbridgeable gap, and this danger concentration on 
pure field survey work would hold. This danger can best be avoided by appointing the 
officer or officers to develop specific medicinal plants and by leaving their initiative and in­
terest to expand t·heir scope of usefulness by undertaking medicinal plant surveys. This 
wise one can hope to see the more important drug plants tackled first and the bringing of 
them to market. In short, I would link the purely soientific with the economic by the 
oreation of a self-supporting eoonomic. 

6. That there is the possibility of self·supporting industries in drug plants I have 
evidence enough from the work we are at present doing with them in the Cinchona Depart­
ment (apart from the production of quinine). 

7. But the problem is first of all a medical one or one in which the Medical Store 
Department or Pharmacological Departments under the Medical Department can com­
bine to give advice on. We want to have the Medical Department's advice from some of 
its numerous sections as to what medicinal plants we ought to start with and specialize on. 
The list. should be limited in reoognition of the fact that a Drugs Department if so called 
and formed, separate from present departments, will have to be small to start with and the 
list should oomprise only those drugs for which a oonstant demand can be guaranteed by 
Government and in which a oonstant well established trade goes on. I mention this, 
becausfl, in the past some of us engaged in drug growing and collection have not been wen 
advisee! as to the directioll our efforts should take; and because loss on this account has 
ooourred. There has been a failure in markotingfacilities that, possibly, Medical Stores 
Departmont could help us out of. Thus, eXCflSS qnantitios of Digitalis folia, Lycopomum 
spores and Felix mas, all more or less perishable products, have been left on our hands 
through ahsence of official knowledge or demand or absence of marketing knowledge or 
facilities. Good production work has gone lost. We should therefore stick at first to what 
is generally and la.rgely needed and what medical stores can take or put us on to the market 
fOf. 

8. The compiler of the list to be drawn up for our guidance might see this to keep 
our diffioulties in mind by a judicious seleotion of standard drug necessities. He should 
alEo know what is at present being done in the wILy of medicinal plant cultivation or collec­
tion and where it is. 

9. I am aware o.f only a limited number of drug plants at present being exploited. 

10. There are at the Cinohona Departments of the Government of Bengal and India. 
(besides the Cin~honas)-

A. (1) Digitalis, (2) Lycopodium and (3) lpecaouanha.. 

B. In the Nilgiris-Digitalis. 

C. In the North-West, (1) Digitalis; (2) Artemisia. (Santonin), (3) Possibly Datura, 
(4) Scilla and (5) Atropa. 

11. But this is a very limited list, and there may well be others receiving attention at 
Bome of the provincial gardens or by the Forest or Agricultural Departments and regarding 
whioh enquiries would have to be made of these departments and gardens before the list, 
on whioh further work should be attempted ia ~awn up. Theze are also, of oourse, large 
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tion from tradel'll and Indian pract.itioneJ'8. 

12. H the appointment of ledgering clerks or botanical offiOlll'llengaged in pure lIIedici. 
nal plant survey work is not recommended B8 the proper way to the devlllopment of theae 
resources, it remains to dillcuss what· wouJ~ be a good organization and how it. .hould be 
cared for administratively. My view here i. that l'fIIIults can only come from team work by 
medical, chemical, botanical and horticultural officel'8 and that the administrative organi. 
zation to be Buccessful must recognize the DeCll8llity for and take ltepe to 81111ure t.he unmon 
of the work. That this is 80 is, I think,bome out by the history of the organi7.atioM al· 
roady attempted to look after Dru!(S work. 

13. Although work on Indian medil'inal resollJcea predateR by a long period Sir George 
Watt's work for his Dictionary of Economic Products, and much knowledge of t·hellll planta 
and their value to medicine had been gained and recognized by the systems of medioine 
indigenous to India. it is yet true that Sir George Watt's Diotionary work fooulIl'C'd medi. 
cinal, chemical and botanical opinion on the immense medicinal resourcel latent in India 
and gave a direct.iona.l impetus to their ~tudy. 

14. The first conscious organization 11'&11 largely Sir George Watt'. and when the Dio· 
tionary came to an end an attempt was ma.de to oontinufl Drugs work by the service. of the 
.. Indigenous Drugs C"-ommittee." The formation of this committee 11'114 an attempt at 
finding an organisation that ~01l1d co-ordinate til., chemical, botAnical and pharmacological 
work necessary. The Committee had some meaning so lon~ B8 a Chemist, Dr. Hooper, 
remained attached to the Economic Section of the Indian MWMlUIII, but it never had any 
power and never functioned satisfactorily, and the subsequent formation of a .. Druge Manu· 
facture Committee" was a tacit admiBBion of the previous failure and recognition of the 
need for team work. 

15. But here again, if one may speak out, the Committee Iystem failed. What wu 
everybody's responsibility was nobody'a, and it _rna to have been with a feeling of relief 
that the meetings were postponed llim die and that the responsibility wu .humed back to 
the Botanical Survey Department unequipped B8 this wu for it. It ie wrong perhape to 
say that it was shumed back, for the Officer.in-charge then showed a zeal to harbour it that 
certainly outrain discretion, if one judges by the attempt to attain resnltl in the appoint. 
ment of ledgering clerks, but in any case back it came through the decay of itl proper 
home--the "Drugs Manufacture Committee." 

16. I cannot help regretting the abolition of the "Drugs Manufacture Committu". 
for I should have thought that it WB8 just to BUch a body properly constituted and given 
the necessary power that workers in all Jines pharmacological, chemical, botanical and hor· 
ticultural on the medicinal resources of this country would have looked for that co-ordi· 
nation and co-operation, for. that management of team work that ie _ry to their 
effort and that I feel is the key to any advance. 

17. The problems are not purely botanical. In my opinion they are not even princi· 
pally botanical. They are first medical and chemical and thMe decided, they becODl8 com· 
bined botanical and horticultural. 

18. But if the work is to become the preeerve of the Botanical Survey alone, I am 
quite clear as to the nature of the strengthening required. The aim, l think, sh()lJld be to 
make the work pay for itself as quickly as pOBBibla, and to this end we need recognition 
of tpe fact that we have to import trained horticulturists, there being no horticultural train· 
ing centre in India. 

19. Amongst the limited number of medicinal plants we are at preeent in practice with 
I have plenty of prQblema waiting the trained horticulturists DoW, and as regards financiAl 
results, with one of the drug crops other than Cinchona, we are entering a stage where every· 
thing pointe to operations paying for themselv81 handsomely, provided always they have 
the undivided attention of the trained nursery man. This is one of the important drug 
pla.nts for which a standing demand is &BBured, and it is such specialization and Buch work 
I would eeek tp extend as the next botanicalsurveycontributioD to any ICheme for the 
developmen~ ot the medicinal res01ll'C8ll of this country. In this direction I _ resultl. In 
the·diffuse survey of medicinal plantll_ reeultlmuoh .. certain. But the problem as a 
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whole hall medioal and ohemicalaepeot& just &8 important &II the botarucal and 81188ntial to 
the SUCC888 of the botanical, and I think it is D8C888&ry before we go any further to recognise 
the whole problem and the interdependence of ite parte in any organization for its solu­
tion. 

20. Perhape these suggestions may influence further discU88ion you may initiate. I 
regret this late reply to your letter. I W&8 unfortunate in miBBing Colonel Lapsley at 
Simla last month. I called on him to discU88 these questions with him, but found he had 
gone on tour. 

ANNEXURE II. 
EXTRACT FROM THE MINUTES 011' THE FOURTH MEETING 011' THE BENGAL PROVINCIAL 

AGRIOULTURAL RESEARCH CO~TTEE HELD ~T CALOUTTA ON SATURDAY THE 7TH 
NOVEMBER 1931. 

• • • • • • * • * 
(3) Colonel Chopra's scheme (Annexure I to Enclosure I) for an investigation into :­

(a) Indian indigenous drugs and the pOBBibility of increasing the supply, not only 
for home UB8, but also for export; and 

(b) food poisons : 
In regard to (a) it was pointed out that a some What similar scheme from Madras 

had been accepted by the Advisory Bcard in June 1931, but it was agreed that Bengal 
has numerous facilities for such an investigation, not only in its wide range of climate and 
altitude, but in the Royal Botanic Gardens at Sibpur ; also especially in the School of Tiopi­
cal Medicine, and in the large hospitals, where ample facilities for pharmacological and 
therapeutic testing of drugs are always available. 

With reference to (b), a large amount of work has already been done at the Calcutta 
School of Tripical Medicine on beri bert in which the conclusion has been reached that classi­
cal beri beri as a purdy deficienoy dise&B8 does not acoount for all the symptoms met with, 
and that there is evidence that certain types of rice develop a definite poison which produces 
a diseaee distinct from classioal beri beri. There is necessity for further investigation in this 
direction, also in the investigation of the other food poisons mentioned in the scheme, viz., 
Lathyrism, Lolismus and PaspaIismus. . 

The Committee adopted the following resolution drafted by Dr. Ghosh:-
" That Caloutta is a very suitable centre for carrying out the type of work outlined in 

Colonel Chopra's scheme, and in view ofthe facilities available in Bengal for this l'I1search 
the Advisory Board of the Imperial Council of Agricultural Research should favourably 
oonsider this scheme and, if necessary, decide on the nature of collaboration which is possible 
between this scheme and the Madras scheme which has already been approved. The De­
partment of Agriculture is prepared to afford all necessary help in any such work done in 
the province". 

• • • • • • * * * 

ENCLOSURE III. 
EXTRACT II'ROM THE PROCEEDINGS 011' THE ADVISORY BOARD HEr,D IN JANUARY 1932 • 

• • * • • • * * * 
3. Applicatioll fr011l Lt.-Col. R. N. Chopra of the School of Tropical Medicine, Calcutta, 

for a grant for research in. systwuztic collection of medicinal plants and st·udy of food poisons 
in lmlia.-The Chairman announced that Col. Chopra was unavoidably prevented from 
at.tendin~ the meeting of the Boa,rd to explain the scheme, but invited members all the 
sallie to ~olllment upon it on the information contained in the papers circulated already. 
Mr. MehtA. said thnt the problems of the systematic cultivation of medicinal plants was 
taken up in the United Provinces several years ago and during the War years cultivators 
made considerable profit by the> oultivation of such plants. With the return of normal 
peace conditions the problem which was chiefly an economic one was-how to get cultiva­
tor!! to grow the right varietiE's of medioinal plante; and it was to the economic side of the 

: q~eation which he would like Col. Ch,opra, whose scheme he supported, to pay paramount 
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importance. Mr. Milne suggested that Col. Chopra ahould get into touch" with thel'oren 
&8 well as with the Agricultural Departments. Mr. Ware pointed to the need for colla.bora­
tion of the Veterinary Departments also in 80 far ae the etudy of food poi.aona 11'&8 ooncern· 
ed. Mr. Blaacheck while supporting the BOheme 11'&8 of the opinion that the eteff propoeed 
was not sufficient to undertake work on such a broad front ae indicated by CoL Chopra. 
Speaking from his experience in the utilisation of minor foreet produce, he suggested that 
work should be concentrated on a few plants. Dr. Agharkar doubted the suitability of 
Calcutta for this research as most of the medicinal plants were Alpine plants and required 
a temperature or a cold climate for proper oultivation. In his opinion the qUl'ltion of work· 
ing up the cultivation of medicinal plants in India was largely a question of organisation. 
Gen. MeGaw who was invited by the Chairman to give his view. said that the echeme wae 
very des!-rable in itself especially &8 giving an opportunity of linking up medical witb agri. 
cultural and veterinary research. Nor had he any doubts as to Col. Chopra'i competfllloe 
to undertake the enquiry. In view, however, of his already heavy duties &II Profe8lOr and ae 
Director of other research enquiries, he doubted whether Col. Chopra would be able to 
devote adequate attention to this new line of enquiry. While he had no desil'flwhatever 
to dissuade the Board from recommending the present BOheme for sanction, he would prefer 
a more comprehensive l!Cehme being worked out in collaboration with the varioull interests 
concerned, such all the Forp,st, Agrioultural, Botanical and Veterinary Departmente. Dr. 
('oleman informed the Board that in Mysore the Medical and the Foretlt Dppartments were 
co.operating in this work. He was afraid that the one botaniRt provided for the Scheme 
would not be able to do much of value an felt that this survey work would have to be car· 
ried out by officers of Local Departments, Forest or otherwise. J n Dr. Forster', opinion the 
chemical part of the BOheme was defective. One chemist getting ae Iowa pay ae RI!. 250 
to &S. 350 per month with two untrained laboratory assistante would not tum out satis· 
factory work. Whatever chemical work Dr. Chopra required to be dODe would be better 
done if he referred it to an Institute where proper facilities for the conduct of luch work were 
available, such as the Debra Dun Forest Research, Institute, the Indian Institute of 
Science or any University where there was a good chemical side. General Graham while 
paying a tribute to Col. Chopra's eminence &8 a research worker referred to the criticu.ml 
he had made to Mr. Burt on the original BOheme as far hack &8 the middle of 1930. For 
example, no proposals for plant growing were included in this piece IIf research, nor at 
that time had there been any immediate co·ordination of the proposed work with that of 
the Botanical Survey. He had then suggested that; it the proposals were better defined 
and perhaps narrowed down somewhat, the BOheme could be supported prima /Mia. llr. 
Devadhar supported on the grounds of promotion of indigenoUi industrietl and Iw&deehi 
enterprise and economy. It would create great activity in the forest departments of va­
rious provinces thus checking considerably the present • drain' in this direction, as .tated 
by Col. Chopra in his note on the subject. At this stage the Chairman suggested that ae 
several members had raiPed points of enquiry which Col. Chopra alone could satisfactorily 
deal with, the Board might defer consideration of this BOheme till Col. Chopra ('~uld attend 
and reply to the points raised. The Board agreed. 

M. S. A. HYDARI. 

The 25th Ja'AtI4ry 1932. 

ENCLOSURE V. 

Criticism of the Advisory Board. 

1. The staff propOsed was not sufficient 
to undertake work on such a broad 
front as indicated by Col. Chopra; 
work should be concentrated on a 
few plants. , 

RBPLY. 

(By Col. Chopra.) 

Ii is only because I shall have the advantage of oolJa. 
boration with the indigenoll8 drugs inquiry linanced 
by the Indian ~h Fund Association tha$ it 
will be pOl8ible for me to work the new inquiry 
with the emallstaff I have asked for in my echeme. 
Most of the chemical, pharmacological and clinical 
work will be done in collaboration with the staff of 
the other inquiry. Thil inquiry will ru1ly be 
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RBPLY. 

lupplementary to the Indigenous drugs inquiry. 
It was never my intention to carry out this survey 

on any large scale. On the other hand the diffi­
oulty of the identification of medicinal plant is very 
great. At present there is nobody who has devoted 
much time to the study of medicinal plants and 
even the Botanical Survey of India often cannot 
give us much help. I hope with the help of the 
Botauist of this inquiry we will be able gradually 
to collect materials and gain information from the 
Forest and Agriculture Departments of various 
provinces so that a rough survey can be made of the 
distribution of medicinal plants. This would form 
the basis for a more detailed survey which will be 
taken up later when funds permit. 

With respect to the suggestion that the Department of 
Agriculture in the different provinces may take up 
oultivation of 20·30 important drugs, without 
preliminary investigation suoh as this inquiry will 
oarry out, I wish to point out that there are a 
number of instances in this country of failure of 
Buch haphazard schemes of cultivating medicinal 
plants and the waste and disappointment that has 
resulted. On the other hand, the success and ad­
vantages of a thorough investigation before start­
ing plantations are before the world in case of 
oinohona and ipecaouanha plantations by the 
Dutch in Java. In suggesting this scheme my 
idea is to set up the nucleus of an advisory organi­
sation for oultivation of medioinal plants. 

(By Director 0/ the School 0/ Tropical M ecdicine.) 

2. In view of his already heavy duties as AIj Director of the School and as Lt.-Col. Chopra's 
Professor and as Director of other colleague I am in a much better position to estimate 
research enquiries, whether Col. . the nature 'and extent of the duties that he has 
Chopra would be able to devote ade. to do at the School. Moreover one of the two re-
quate attention to this new line of searoh inquiries that Colonel Chopra conducted 
enquiry. under the Indian Research Fund Association has 

been ourtailed owing to retrenchment. 

3. A more comprehensive scheme should 
be worked out in oollaboration with 
the various interests concerned, suoh 
as Forest, Agrioultural, Botanical 
and Veterinary Departments. 

,. One botanist provided for the scheme 
would not be able to do much of 
value. ' 

M123ICAR 

The present application is to enable Colonel Chopra 
to extend his research work on indigenous drugs 
from the botanical side. At present the whole of 
the botanical aspect of the question has to be done 
in his laboratory or by asking other people to give 
him help in the matter. The services of a botanist 
would be of the greatest assistance to Lt.-Colonel 
Chopra,relieving him of a good deal of this work 
and forming a link with the botanical side. We 
would have asked for a much bigger scheme but 
this would not have been feasible at the present 
time. Later on if the Board should consider the 
work to be of the same importance as we attach to 
it, they will no doubt extend the sphere of the 900-

tivity of this researoh by appointing a more highly 
qualified research worker or workers as they non­
sidered to be neoessary. 

211 
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Ii One chllmist getting as low as RI. 
250 to Re. 359 per month with two 
Untrained laboratory &88istants 
would not tum out satisfactory work. 

II. N;) attempt at plant growing was in­
eluded nor W&I tbere any immediate 
co-ordination of the work with that 
of the Botanical Survey. 

324. 

(B, DiredM.) 

About the Chemical lide. Colonel Chopra hae the 
help of Dr. 8. Ghosh, ProfeelOr of Chemiltry at the 
8ohool and no leel than four chemists at hi" disposal. 
The Chemist asked for wae merely to extf'nd the 
work already being done ou the lubject. 
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APPENDIX XXXIV. 

SUBJECT No. 27. 

APPLICATION FRm.r THE GOVERNMENT OF ASSAM FOR A GRANT OF 
Rs. 48,000 SPREAD OVER FIVE YEARS FOR THE PROPOSED EXTENSION 
OF SUGARCANE WORK AT THE JORHAT EXPERIMENT STATION, 
ASSAM. 

Attention is inVited to this Department Memorandum (and enolosure) addressed to 
aIJmembers of the Sugar Committee, No. 860-Agri., dated the 26th Maroh 1932 (En­
olosure I) on the subject of proposed extension of sugarcane work at the Jorhat Experi­
ment Station. Assam. 

The Committee, by a majol'ity of 7 against 2 votes, has supported the revised soheme 
for the consideration of the Advisory Board. Certain members have, however, made 
suggestions to reduoe the' cost of the soheme still further. Extracts from their letters 
and &SO oopies of replies from the two dissenting members will be found in Enclo­
sure II. 

The scheme is now for the consideration of the Advisory Board. 

Tile 26th May 1932. 

ENCLOSURE I. 

CHARANDAS, 

SecreJ.ary. 

MBMORANDUM TO ALL MEMBERS OF THE SUGAR C01lD\llTTEE, No. 860-AGRI., DATED THB 
26TH MARCH 1932. 

Pr0p08etl utefl8ion oj .mgarcane work at the JorMt Experiment Station, A88IJm. 

At its meeting held in August 1930 the Sugar Committee considered an application 
from the Government bf Assam for a grant of Ra. 60,000 non-recurring and &S. 40,000 
recurring per annum for the extension of sugarcane work at the Jorhat Experitnental 
Station. At that time the Local Government stated that they would be prepared to 
consider an annual grant, so long as the Jorhat Station remained under the control of the 
Counoil, of an·a.mount equal to the expenditure they were then inourring upon it, abo\lt 
Ra. 16,000 per annum. The Committee however, did not recommend the scheme and 
the Local Government \Vere informed accordingly. .' 

2. The Government of Assam have since submitted a revised scheme (Annexure I) 
which was received too late for consideration at the meeting of the Sugal' ColII.mittee 
held in December 1931. This involves a net expenditure from the funds of the Council 
of Ra. 18,000 non-recurring and Rs. 9,000 recurring. The Government of Assam. .have 
however, sinoe reported that there would be an estimated receipt of Ra. 3,000 per annum 
from the proposed additional area under sugarcane at the Jorhat farm' and that this 
would correspondingly reduce the annual grant to be paid by the Counoil from Rs. 9,000 
to Rs. 6,000 per annum recurring or a total 'of R. ... 48!OOO (&&.30,000 'recutHng and 
,Rs. 18,000 non-recurring) spread over a period of 5 years. . 

3. The Agrioultural Expert to the Council considers the present scheme to be reason­
able and supports it. The principal objections to the original scheme have been re­
moved and the scheme is now more in keeping with the area under sugarcane iii Assam. 
It would obviously be an advantage to have a sub-station for the proper testing of Coimba­
tore seedlings near the' Eastern limit of the Northern India sugarcane belt. Moreover 
though the area under sugarcane in Assam is small the prospects of development have 
increased on account of the fall in jute prices which has led to increased interest in sugar­
cane growing in North East India. 

4. As it is considered desirable that this scheme should be placed before the Ad­
visory Board olthe Council at its next meeting to be held sometime in June 'Or" July" 1932, 
and a.s the soheme itself ha.s now been revised considerably and is maoh 1_ expons.ive 
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than the original one, the views of the memben of the Sugar Committee are now lOught 
by circulation. 

It is requeeted that a reply may kindly be II8IIt 80 &8 to reach the undel'lligned not 
later than 17th April 1932. 

ANNEXURE L 

Copy 011' A LE'l'TER JI'ROlII TlDI SlIIORETARY TO TlDI GoVBBlQOlJT 01' AssAM, T&ullnRaBD 
DEPARTMENTS, SHILLONG, TO TlDI SECRETARY, OOEBlAL ColTl'fCIL 01' AGBIC11L­
TOlI.AL RESEAIIClI, NEW DELHI, No. 2438·E., DA'l'lIiD nd 5TH DEOIWBBB 1931. 

I am directed to refer to your letter No. 2689/Agri., of 12th November 1931, and 
to enclose a copy (with fifty Bpare copiee) of a revised BUgarcane research ICheme (An· 
nexure II) which the Government of .Assam have decided to put forw&rd in view of the 
fact that the scheme outlined in this Department letter No. 120li·E., of 13th May 1930, 
has not been accepted. I am to explain that the present expenditure and the contribu­
tion of the Local Government would be reduced by the eoonomiee at present under 
consideration, when these are known, should the present leheme be accepted by the 
Council 

ANNEXURE n 
NOTES ON TlDI PROPOSED EXTENSION 011' SUGABOAlfB WORK AT THE JOBlUT ExrBanu:1JT 

STATION. 

A proposal that Jorhat Experiment Station should be constituted &8 one of the 
proposed Bub·stations for sugarcane research in Upper India, together with details of the 
proposed scheme, was submitted to the Imperial Council of Agricultural Research with 
Mr. Dennehy's letter No. 1205·E., dated the 13th May 1930. 

Briefly, the scheme proposed was to extend the area of the JorhatFarm by about 
40 acres and to test under chemical control promising seedling canee which fail to paaB 
the final test at Coimbatore but which might be successful under local conditioDi In 
.Assam. 

The cost of the scheme was estimated at about Re. 60,000 non·recurring and 
Rs. 40,000 recurring, and it was suggeeted that the Local Government would be prepared 
to consider an annual grant, 80 long as the Jorhat Station were under the control of the 
Council, of the expenditure now incurred on it, which is given &8 approximately 
Re.16,000. 

This scheme was not accepted by the Council on the -grounds that .. the .mall area 
of sugarcane In .Assam coupled with the poor prospects of extension of sugarcane grow­
ing in the province do not justify the eetabliBhment of a lugarcane research station 
there ". 

In submitting the following revised scheme it may be pointed out that, although 
the area under sugarcane in .Assam is comparatively small, the crop is of considerable 
importance to the .Assamese cultivator eepecially in the upper districts of the Assam 
Valley where little else but rice is cultivated. Sugarcane is a .. money crop", and 
the proceeds of the sale of gur provide the cultivators with cash for the payment of land 
revenue, etc. 

In the revised scheme now submitted it is proposed to extend the Farm by about 40 
acree as in the previous scheme, which would give us about double the present area 
under sugarcane annually, i.e., about 16 acres instead of 8 in rotation with other crops. 
This should enable us to test about 50 of the Coimbatore seedlings every year under 
chemical control in addition to recommended varietiee. Other work will include the 
study of improved methods of gur manufacture, preservation and packing, and a1so 
manurial and cultivation experiments on sugarcane. 

The amtual expenditure of the station at present is approximately Ra. 17,000 &8 

againat about Ra. 26,000 plua Ra. 18,000 non·recurring under the ren-! ICheme now 
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submitted. It is propoeed that the Experiment Station should continue under the 
control of the provincial Agrioultlll'81 Department, the LooaI Government finanoing it 
up to Ra. 17,000 annually. and the balance of RB. 9,000 recurring being provided by an 
annual grant for 5 years and a non-recurring grant of RB. 18,000 from the Research 
CounoiL 

The additional npenditure involved in the propoeed aoheme is estimated approxi­
mately &8 follows :-

N rm-recurring. 

( I) Acquisition of land 

(2) Fencing 

(3) Reclamation 

(4) Buildings­

Cattle shed 

Godown 

Fieldman's quarters 

Cooly quarters 

5. Implements 

6. Applicancea for gur making 

Total 

(1) Establishment-

I Assistant Farm Manager 

I Chemical A!lSistant 

I Fieldman " 

(2) Wagt'S of labourers 

(3) Purchase and feed of cattle 

(4) Seeds, plants, manure, etc. 

(5) Miscellaneous 

(6) Contract contingencies 

TM 27IA Nooember 19·H, 

Total 

Ra.. 

500 

5,500 

1,500 1st year RB. 1,000. 
2nd year RB. 500. 

3,000 

2,500 

1,000 

1,500 

500 

2,000 

18,000 

864 

864 

408 

2,500 

1,000 

1,000 

1,000 

1,500 

9,136 

(average for 5 years.) 

(average for 5 years..) 

(average for 5 years.) 

(say Rs. 9.00(). 

A. G. BIRT, 

Diredor of .A.gricUIt',ral, A.MaJIL 
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ENCLOSURE IL 
I 

EXTRACT FROM A LBTTlIIR FROM Mil. R. G. ALLAII, DmBCToR 01' AGRIOULTI1RB, UKITBD 
PROVINCBS. TO THB SBCRBTARY, IMPBRIAL CoUNCIL 01' AGRICULTI1RAL RanABOK, 
No. 17212/I.-373-A (20)/5, DATBD THa 13TH APRIL 1932. 

My only doubt lies in the construction of 80 lIl&Ily buildings of a permanent type 
from the Research Council funds. I feel that the Assam Government .hould exp1"t'M 
its intention of taking over buildings and fixing at their depreciated value at the end of 
five years. I think it would be most adviBable if this was clear when the propoeal iI put 
up in June. 

n 
EXTRACT FROM A LEYrBB FROM CHOWDHRY MUKUTAR SINOH, TO '1'IIlI SBCRIITARY, 

IlIIPlmIAL COUNCIL 011' AORICULTURAL RE3JlARCH, DATBD '1'IIlI 'TH MAy 1932. 

As to the scheme proper I have no objection in its being II&nctioned but what I feel 
objectionable is that the non-recurring amount locked up in building. will be a dead 
loss to the Reeearch Council and this should not be encouraged. The local Government 
should provide money for the buildings themselves. If the money cannot be found 
then temporary and very cheap arrangement should be made. We have already been 
given a lead in this connection by Rao Bahadur Venkataraman in&llmuch &II Ilia expendi­
ture for his sub-stations is very very low. If this can be done in the case of breeding 
new varieties. it can be more easily done in the case of an ordinary farm. 

The amount provided for fencing and reclamation seeIns to be very high and .hould 
be considerably curtailed. 

m 
Copy Oll" A NOTE BY RAO BAHADI1R T. S. VBNKATARAJIAN, B.A., I.A-S., IMPERIAL SUGAR· 

CANlD EXPBRT, CoIMBATORB, No. 664 011" 1932, DATHD Tn 8TH APRIL 1932. 

I am not in favour of th" grant being made and for the following ~D8 :-
(I) The area under sugarcane in Assam iI comparatively 8mall, only about 35.00( 

acres, much less than in some of the Tahsils of the United Provinces. The province d08l 
not figure much in the recent Tariff Board Report. 

(2) The prospects of improvement of the indu8try - at any rate through tIM 
small grower - is by no means great in the opinion of an expert comInittee like tIM 
Indian Sugar Committee of 1920. . 

(3) Assam is in the sub-tropics but without any of the natural advantages JlOIIIl8M(ld 
by the great cane growing tracts of the United Provinces, the Punjab and Bihar. 

(4) The possibilities of development, through the establishment of large estate. to 
feed central sugar factories, are not bright either after the example within the last 
decade of KaIurUp with its financial loss estimated at about 511akh. of rupees. Low 
tonnage, unhealthy climate, difficulty of road communications and IC&rcity of laboUI 
(&II a result of the scant population) appear to be certain of the handicaps. 

(5) The Indian Sugar ComInittee have thrown serious doubts upon the 8uitability 
of Jorhat for sugarcane work (paragraph 142) and the present BOheme iI for aD extensiou 
of this very Jorhat farm. 

(6) The scheme includes expenditure for reclamation of land under' Non-recurring' 
(item 3). Reclaimed land is not the best for the kind of work contemplated. 

(7) Paragraph 2 of the Assam scheme gives undue importance to chemical control in 
the testing of Coimbatore seedlings. Gurd&Bpur and Jullundur in the Punjab, Nawab­
ganj and Muzaffarnagar in the United Provinces did not only discover the right cane 
for the tract, but also spread it over considerable areas in the locality with little or nc 
chemical facilities on the spot. Simple comparative tests on the quantity and quality 
of gur per acre and needing comparatively less stall are aufficien' for diIoovering ~ right, 
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~ype, at any rate during the ea.rlYlltagel!lO£the work. The fine chemical control is generally 
leeded only when matters have progressed well beyond the stage of the Assam of 
kI·day. 

8. The eight acres, said to be now available at Jorhat fo~ cane work, would appear 
~o be enough for Assam's needs for the present. In more than one station in North 
[ndia which had discovered and successfully spread improved canes, the annual area 
mder cane has not been far beyond 8 acre". 

9. To my mind it would appear desirable that, as far as possible, further momes 
Ihould be spent on stations which have already shown good work on canes. We shall 
~hus be surer of our monies being spent to the best advantage. Varietal tests have 
tpparentIy been in progress at Jorhat for over a decade and a half ; and one would like to 
,now the tangible results on the cane cultivation in the viciIllty. 

10. There are quite a number of stations in North India. already organized or being 
)rgamzed with the help of our Council funds to test Coimbatore productions; and it is 
lesirable to have more experience before financing a scheme in such a far off and com­
Jaratively ummportant province like Assam. In the proposed chain of sugarcane 
research stations it would appear that the link in Assam could be added sometime later. 

In conclusion I feel that the Assam scheme is not of such obvious importance or 
urgency as to justify the speoial circulation method now proposed before sending it up 
to the Advisory Boar~. 

IV 
Copy OF A NOTE BY KHAN BAHADUR FATEH-UD-DIN, B.A., M.R.A.S. (E.), A.R.H.S., 

I.A.S., DEPUTY DmlllCToB OF AGRICULTURE, JULLUNDUR CmCLE, DATED THE 18TH 
APRIL 1932. 

SUBJECT.-Propo8M extenBion oj 8Uf/arcane work at the Jorhat Experiment Station, 
A8lam. 

I am not in favour of this grant being made for :-

(1) Assam, though in the Sub-tropics does not possess the natural advantages 
possessed by the cane growing tracts of U. P., Punjab and Bihar. 

(2) The area under sugarcane in Assam is only about 35,000 acres. 

(3) The opiIllon of the Indian Sugar Committee of 1920, was that the prospects of 
the improvement of industry were by no means great in that Province. 

(4) In paragraph 142, the Indian Sugar Committee has thrown serious doubts upon 
the suitability of Jorhat for sugarcane work and the present scheme is for the extension 
of this very farm. . 

(5) Paragraph 2 of the Assam scheme gives undue importance to chemical control in the 
testing of Coimbatore seedlings. The Punjab and the U. P. where Coimbatore canes have 
spread over oonsiderable areas discovered the right cane for their tracts with little or no 
chemical facilities on the spot. Simple comparative tests on the quantity and quality of 
gur per acre are sufficient for discovering the right type of cane during the early stages of 
the work. The chemical control is generally needed only when canes have progressed 
well beyond the early stages. 

(6) The 8 acres said to be available at Jorhat for cane work ought to be enough for 
A_m's needs at present. Varietal tests have apparently been in progress at Jorhat for 
over 0. decade and a half and it would be interesting to know the tangible results these 
have produced on the cane cultivation in the vicinity. 

To me it appears desirable that as far 88 possible further monies should be spent on 
stations which have already shown good work on canes. In the proposed chain of sugar­
cane Research Stations the link in Assam could be added sometimes later. 

I may add in conclusion that the Assam scheme does not appear to me so urgent as 
to be rushed thl'ough like tl1at and I suggest that it should come before the Sugar Com­
mittee at its next meeting. 
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APPENDIX XXXV. 

St7lIJBO'1' No. 28. 

APPLICATJON FROM Ma. A. R. SRINIVASA RAO FOR A GRANT FOR OONDUC1'· 
ING CERTAIN EXPERIMENTS IN SUGARCANE. 

Attention is invited to the attached letters (and enclOll11J'88) NOI!. 3589-111 and 3583-
III/30-4, dated the 5th November 1930, and 18th December 1930, respectively (EnclosurBII 
I and II) from "the Government of Madras regarding an application for a grant for conducting 
certain experimente in sugarcane. The scheme whlch is explained in Mr. SriniVa88 
Rao's letters dated the 20th October 1930 (Annexure to EnclOl!ure I) and the 13th Do. 
cember 1930 (Annexure III to Enclosure II) involves an expenditure of Rs. 5,000 per 
annum or a total expenditure of RI. 25,000 spread over a period of five years. The Gov­
ernment of Madras recommend a grant but of a smaller 8um-Rl. 1,500 per annum or 
RI. 7,500, spread over five years. 

2. The Advisory Boa.rd at it. meeting held in June 1931 decided to refer this scheme 
to the Sugar Committee which dealt with all schemes of sugarcane research. 

3. The Sugar Committee considered the scheme at ita fourth meeting held in De­
cember 1931 but did not recommend it as the scheme was not coDllidered to be either a 
research project or a scheme of experimental work. On this Mr. Srinivasa Rao forwarded 
a representation (Enclosure III) explaining his point of view. The subject was placed 
before the last meeting of the Advisory Boa.rd held in January 1932; but before it could 
be taken up a fresh repreSflntation (Enclosure IV) had ~n received requesting that the 
scheme may be postponed till the next meeting of the Board. The coDllideration of the 
subject was accordingly postponed. 

The scheme is now for the conSideration of the Advisory Boa.rd. 

CHARAN DAB. 
Til. 26th May 1932_ 

ENCLOSURE I. 
LETTER FROM S. V. RAMA.MURTY, EsQ., I.C_S., SECRETARY TO THB GoVERIfMBKT OJ' 

MADRAS, DEVELOPMEKT DEPARTMEBT.TO TIIJI SECRETARY TO TIIJI IMPBBLu. ConOIL 
OJ' AGRICULTURAL RESEA.RCB, NEW DELHI, No. 3589-1II, DATED TID 5TH NovDlBER 
1930. 

I am to forward for favourable consideration the enclceed application, for a grant, of 
Mr. A. R. Srinivasa Rao for conducting certain experiment. in lugarcane and to state 
that the views of the local Director of Agriculture in the matter, which have been 
called for, will be forwarded in due course. The applicant'. work in the past has been 
appreciated by Government who have been helping him in the diverse way. detailed in the 
application. 

ANNEXURE. 

LETTER FROM A. R. SRI!IlVASA Row, 14/2, SBlfGALAlfIB Pn.r.AYAR KOVIL ST., Myu· 
PORE, MADRAS, TO T.HB SECRETARY, hIPERI.u. AGRICUIJrUlLAL RBBEABCH CoUNCIL, 
NEW DELHI. THROUGH T.HB SECRETARY TO TIIJI GoVBBlfMEJI'I' OJ' MADRAS, DBV ... 
LOPMENT DEPARTMENT, FORT ST. GBORGB, No. 3583·IV·30, DATED TIllI 20TH OCTO­
BER 1930 .. 

I beg to state that I am one of the promoters of the Pio~r Agricultural Syndicate, 
V .. lluvambakkam, an organization started by educated middJe class men to carry OIl 

agriculture as a business on modem scientific linea. The Syndicate OWDI a farm of aboot 
40 acres in"the abovesaid viJlage of the North Arcot District and the _lIB in the farm are 
the only source of irrigation. The. farm was originally a plot of UllCUitivated waste and 
_ reo1aimed it at considerable oost. . 
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• 2. Befora _ coni!! carry on any eultivation on a eommereial _!e,-_ had 6N$ to 
'-"y on experiments to study the suitability of the locaJity for partieuIar crope by aotual 
>e:a:periments. The first crop that ,I tried was groundnut and 1 introduced the ridge 
'1I)'8tem of growing groundnuts which gave me fourfold yield. 1 herewith encloeo an article· 
by me on • Groundnut Cultivation' published in the annual Supplement of the' Hindu', 
wherein 1 have shown that the yield could ordinarily be. donbled by the adoption of the 
ridge system of cultivation in the three million acres in this Presidency. 1 have further 
lehOwn that by reducing the area to half, we can get the same yield as before and release 
'the other half for growing food crops and thus cheapen food stuffs. My work received 
the kind attention of His Excellency Lord Goschen, at whose instance the departments 
of Government examined the question in its various aspects and finally the Government 

,of Madras were pleased to issue G. O. No. Mis.-866, * dated 15th May 1929, a copy of which 
:1 herewith enclose. In appreciation of my work, the Government have also been pleased 
,to issue G. O. Mis. No. 1018,* dated 17th June 1929, requesting the Director of Industries 
to give all the assistance and help in his power besides giving me certain concessions. A 
copy of this G. O. is also herewith enclosed. 1 may be permitted to state that the Govern­
ment of Mysore and the Government of Western Australia are also interesting themselves 
in this question. The Agricultural Department have repeated this experiment in the 
Palakuppam Research Station and 1 understand that this was demonstrated to confer­
ence of demonstrators last year. The Agricultuml Department have further thongh$ 
it worth while to exhibit groundnut plants in the agricultuml section of the Madras Ex­
hibition last year to demonstrato the superiority of the plant grown under the ridge system 
in resFect of the yield and the ability to withstand drought. In appreciation of my 
work in groundnut cultivation Mr. C. E. Wood, M.L.C., the Managing Director of Messrs. 
Parry & Co., has boon good enough to direct the manure and machinery departments to 
give me credit facilities in the firm. 

3. The Madras Agricultural Department have been good enough to ask me to take 
up tho work of supplying seeds in resFect of groundnut, paddy, fodder cholam, etc .• to 
moot th roquiremonts 'of tho public as tlore was a long {olt want in the country. They 
have also asked me to multiply sugarcane setts of sTecial varieties for purpOEes of pro­
pagation. At their instance we have supplied specially selected groundnut seeds to His 
Exalted Highness the Nizam's Government. Zamindars, Co-operative Societies and land­
holders of this Presidency. For want of resources we have not yet been in a position to 
develop this side of our activities as yet and the condition of our provincial finance is 110t 
encouraging enough to permit us to approach Government for any financial aid. 

4. In regard to paddy 1 conducted an experiment this year to determine the best form 
of green manure and tried margosa leaves, Pungam leaves, Avaram leaves, Tobacco leaves 
(refuse), Nona leaves and groundnut loaves each in a separate plot and had a plot manured 
801ely with cattle manure as the check plot. Even before the formation of the earheads, 
from the growth of the crop in the several plots the District AgricultumI Officer who 
visited our farm was able to fix that the plot with groundnut leaves would come np first 
and it proved true after harvest. 1 irrigated the plots once iIi four to ten days &9 oppoeed 
to the usual method of allowing not less than half a foot of water always to stagnate 
near the roots. I had the neighbouring ryot's land treated under the latter condition 
as a check plot and the result showed that 1 got better yield. H this is confirmed by 
further trials conducted by the depa.rtment under more carefully controlled conditions 
1 see the possibility of the present area of double crop lands doubled. the single crop lands 
converted into double crop lands and a general increase of the area under paddy withont 
any large outlay on the part of the State and ,with the cost of cultivation reduced to the 
ryot. 

5. 1 have shown that the Sivapuri chewing tobacco which is at present the 80le 
monopoly of a single village in the whole of India could be grown 8Ucoessfully elsewhere 
with the cost of cultivation reduced. 

6. 1 havo been doing some work in regard to fruit culture for which 1 believe there ill 
• great future in this Presidency. 1 see a. wide scope for work in this direction and I 
hope to do some humble work in this and other directions with 8Ufficient encouragement 

• Not printed. 
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~dh~lp. . i.' a~ 'D~ trying the Sathgurh onr.ngaa. 'kbi.ndalW aiJ ~ ;i.pee. 
·~oee. of ,.. fllw yarietioB, Kow pines, Sapodi1laa, ew. . 

7. I reBFectfUlly 1:eg to invite your attention to the work I am DOW doilig in lUgar. 
eane. I am now carrying on for the third time in our farm an experiment on a fiold lOale 
introducing the Java methodB of cultivation. I utilised tie material obtained in the 
first two eXferiments for purposcs of rapid propagation. Even in that ahort fOriod the 
introduction of the Java methods of cultivation ahowed a remarkable advantage in that 
I waB able to grow the crop to a height in six months which waB not attained in 12 monthJ 
by the ryotB who folloWlld the indigenous method. I have ahom thia contrut by the 
photographio illustrations of the rcsrectivo fiulds in my articles- on the Java methode 
of cultivation in the' Hindu' to whi('h attention iB invited. I have explained the variQUI 
details of the Java methods BO far as tley could te incorporated under our oonditiona in 
the course of the sories of articles· by me published by the' Hindu '. I .nc1OBe the 
reprints. of the articles on the Indian Sugar Problem and rcqueet that they may be tre6ted 
aB part of this application in so far as they detail the method of cultivation. I aubmit 
tbat the line of work I am pursuing ill novel and unique. The work done in the Imperial 
Sugar Cane Station at Coimbatore is confined to the evolution of new varietitll by the 
I roJeBB of hybridization. The Agricultural Department iB confining its attention to mul· 
tiplication work and manurial trials. My work iB restricted 1I01ely at prell('nt to etJflCting 
improvements in ·the cultural met.hods. It will thus be lIf'en that my work ia in no way 
duplicatory but entirely supplementary in a direction which deservei thorough re_reh 
and which has not so far been attempted. It may be that wit.hin the limited I'ompau 0 

~his application I may not be able in so many worda to envisage befo", the mind', eye th 
unique nature of my experiments and the promises behind them. .13ut I have no helli 
tion in saying that the standing crop in our farm JUAt at present will bear testimony to th 
potentialities of my endeavours in the suga.reane line in rtjlsrd to the improvement 
cultural ·methods tending to an increase of yield not generally obtained in thill oountry 
I may state that I have been taking full advantage of the valuable work 10 far done by th 
department in respect of manurial trials and am also goin/[ a ltep further. Bylon rears of patient work the Department has found out that 120 lbe. of nitrollen per 
IS the maximum required for a sugarcane crop in this country and that t.o·thlrd. of i 
lIluat be in the organic form. 'Ihe ryot is at present pU1.zled at the YariOUl forme 
chemical manures now being pUilhed forward in this country and is a~ a loll to kno 
which to select and which to reject. In my experiments in regard to the introductiOE 
of the Java methods of cultivation I am incidentally carrying on a teet to find out .. hie 
chemical manUre is most 8uitable to our conditions. The Imperial C'hemicaJ Industri 
(India), Limited. the Indo-Agriculture Limited. and the Chilean Nitrate DeJegatiOl. 
have all been good enough to co.operate witb me by supplying me their reapective manu 
free of all cost including transport charges. By t.he courtesy of Mr. G. R. BillIOn, th. 
Director of Agriculture, I am alRO having the help of the Govemment Agricultural Chem' I 

and the officers of the Agricultural Department in this behalf. Should it be 10 deei 
I shan be only too glad to include in the experiments any special teste that the M ' 
Department or the Resean:b Coun('il would like me to undert.ke or test any new can 
or seedlings that the Imperial Sugarcane Station at Coimbatore might wieh me to try ou 

8. It will thUB be seen that within a period of two and a half years I was able to do 110m I 

work which has attracted the attention of various Governments, the public and the . 
I beg to invite your attention to the following remarks of MI'. R. D. Anstead, C.I.E., t 
late Director of Agriculture in his letter No. D.·734,29, dated the 11th May 1929 adAlreIlBef 
to the Director of Industries:-

.. I have t.he honour to state that I believe this Syndicate are making an hon 
and wbole.h~lted attempt at agriculture on a practiealacale. My depa 
~ent have gIven them every help in its power. • ••• 1 should be vny g 
if you could see your way to grant them the amall concession for which the 
ask. 1 am convinced that they are worthy of this help." 

Mr. ~. R. Hilson, the prell('nt Director of Agriculture, continues to take the .. ir 
ioterest and has helped me by his advice and guidance. The following extract ftotn tI 

':t';' - But l'riDkd. 



letter of the Government Agricultural Chemist would show thathehu been tAking the 
lame interl'st:- . 

.. Your letter of the 21st May 1930 to the Director of Agriculture, Madras has been 
. forwarded to me to render you all the assistance I can in the ma.tter of the 

manurial experiments with sugarcane proposed by you." . 

The officers of the Agricultural Department who have been periodically visiting our 
farm ha.ve been much impressed wit.h our work and have reported favourably. . 

. ..9. I further beg to submit that I have been receiving innumerable letters of appre. 
ClatlOn and enquiry from different parts of the country and hElrewith submit copies. 
of a few typical instances to show how my work stimulates the interest of enlightened 
:agriculturists all over the country. 

10. It will also be observed that the press is also most eympathetie. Therewith 
submit a few extracts· from the editorial notes of the' Hindu' and the' Swadesamitran '. 

11. During the past two and a half years, we have spent over Rs.15,OOO in hringing the 
land to a workable condition and carrying out a few experiments. All this money is, 
in commeroial parlance, a block expenditure which awaits replenishment when ultimate 
results bring profit in years to come. The amount spent so far should have been.more, 
had !t not been for the various forms of help. that the Government had been good enoug" 
to give me such as:-

(1) the lending of . machinery to deepen the wells to enable them to give a conti. 
nuous supply of water to the pumping engine; 

(2) the placing at our disposal of boring sets free of rent, transportation charges, 
etc., with the aid of which we have been able to strike a sub·artesian spring 
yielding 55 gallons of water per minute in a dry district like Ours ; . 

(3) the exemption from the payment of compounding fees; 

(4) the direction to the engineering section to send mechanics whenever required 
by us; . -

(5) the placing at our disposal of a test engine of the Industries Department fqr 
. pumping out water to erui.ble thc enlargement of the well ; 

(6) the facility of utilising the water diviner to select sites ; 

(7) the facility of utilising improved and up to date agricultural machinery ; 
(8) the availability of technical officers like Agricultura.l Chemists, Industrial 

Engineers, Agrioultural Officers, etc.; 

(9) the assignment of land shortly to be made fOl; the purpose of constructing ~~m,· 
~teads to farm la.bourers ; .. . 

(10) the grant of a revolver license to me for the purpose of protecting the live. 
and properties of the Syndicate;· . 

(11) the issue of general instruction by the. Distriot Superintendent of folice to, the 
Walaja Station Staff to render all assistance whenever the em'ploy~' Pof 
the farm fequire such assistance; 

(I!) the prosecution and conviction of habitual cattle trespa.sseTli in the farm; 
(13) the preparation of plans, etc., of the farm; 
(14) the canvassing of orders for the disposal of our seed stocks, etc .• etc. 

. As it always happens with Jndian enterprises, just at a time when we ~ve to do the 
actual practical work after being satisfied with ~he suc~~ of our ~xperlIDents we are 
.eriously bandicapped for want of funds. I submit that It is not deslmble that the work 
tha~ I have undertaken and pushed througb so far amidst ~t o~ds should come te .. 
"tandstiIl for want of resources. I wish to carry on my experlIDents In sugarcane on.a field 
~le of .ten acres every year for a period of five years so that the results of myeX}lenmenta 

- -,", ~,j • 



.,ay be CODCJuain and beyond all doubt.. At the rate of Ra. 600 per acre iDcltldiDg eal~ 
tivation costs and other overhead chargl'tl a sum of Re. 6,000 will be required per annum. 
I therefore request the Research Council to be pleased to BIUlction a IUbsidy of Re. 6,000 
per annum for a period of five years. If I stop short at thil stage simply for tho wan' 
of the abovesaid resource, all the expenditure incurred in the past would have bl"8n wasted 
and the results of my experiments which are of cODBiderable importance to the country 
would become inconclusive. To the extent to which my work iI novel and attendant with 
results which are generally applicable, to that extent the department i, saved the expenael 
of experimenting themselves. It iI also open to the department to follow my method 
in other areas and imp,:ove upon them wherever neccssary. The work I am now carrying 
on iI a unique experiment over which any State aid would never be thrown away but would 
redound to the mutual advantage of the State and the Foople. I maintain that few 
educated men have done anything to the cause of agriculture on their own initiative in 
this country. I believe that mine is the only organization in the country. I IUbmit that 
this small annual subsidy to a man who has done something for the cause of agriculture for 
the first time in thie agricultural country on hie own initative iI too modest a requeet. 

12. As much deponds upon the condition of the soil at the time of planting and at 
per Java methods a great deal has to be done by way of preliminary work to bring the 
'land to the proper tilth, the work will have to be commenced early next year. lA the 
'circumstances I pray that early orders may be passed on my request. 

ENCLOSURE U. 

-Lm-ru DOM S. V. RAMAMURTY, ESQ., I.C.S., M.L.C., SECRETAJlY TO TllII Govnnon 
01' MADRAS, DEVELOPMENT DEPAJITMENT, TO THill SECRETARY. mEllUL CoUJlClL 
OJ!' AGRICULTURAL RESEARCH, NEW DELHI, No. 3583-illj30-4. DATED FOBT ST. 
GEORGB, TllB 18TH DBCEMlIER 1930. 

lA continuation of my letter No. 3853-mj30-2, dated 6th November 1930 (EnclOlUre 
I), I am directed to enclose copy of a letter from the Director of Agriculture. Madras, 

'No. L. Die. No. D./1871-30, dated lIth December 1930 (Annexure I) containing hie re­
marks on Mr. SriniV&8& Rao's application (Annexure to Enclosure I). a list of experi­
ments proposed to be done by Mr. Srinivasa Rao (Annexure ll) and hil letter, dated 
13th December 1930 (Annexure ill) further explaining the detaila of hi, propoeed experi. 
ments. 

2. lIfr. Srinivasa Rao's application together with the Director of Agriculture', 
,letter, dated lIth December 1930 and other relevant papers was plw.led berare the Pro­
vincial Agricultural Advisory Committee at its meeting held on 17th December 1930. 
The Committee has also been informed that thie Government are at present doing work 
'On sugarcane at the farms in Anakapa1le, Samalkot and Palur on a emaIl lCale. that the 
Government of India have been doing work at Coimbatore Sugareane Statiou in regard to 

. the breeding of new varieties of cane suitable for North lAdia and recently also for South 
,India and ~hat Mr. Sriniv&8& Rao's experiments are mainly on methods of cul~ivation. 
The ComJDlttee after carefully considering all the facts has come to tbe couclU8lOU that, 
if the proposed experiments will be helpful not only to Mr. SriniV&8& Rao bnt also to hie 
neighbours , as admitted by the Director of Agriculture. they deserve help even if tbey are 
Dot" fundamental research " and decided that, as it is Dot possible for the G&vernment 
at a time of financial stringency to give financial help for the experiments and as the help 
01 the Imperial Council of Agricultural Research has not been asked for any departmental 
ICheme of sugarcane research, the application for help from the Imperial Council of Agri. 
croltural Researeh'should be supported. The Committee has considered that on the basia 
of 20 acres in the farm being used for IUga.reane cultivatiou, help may be given by the 
Imperial Council of Agricultural Research at the rate of Re. 300 per acre and accordingly 
recommended that a grant of Re. 1,500 a year for five years may be given BUbject to the 
londition that if the Director of Agriculture on an examination of tbe work done recom· 
mends the stoppage of the grant at any time, the grant may be terminated then. I alll 
'0 .tate t.bt Ule QOY8l'lUllllDt of 1Iadzu .... wiijl ~ Committee'. ncommeuda&.ioJll. 



ANNEXURE L 

Con 01' LETl'EB ROlli TBlI DmKcros 01' AORICULT'I1RB. No. L. DIs. 1871·30, DATBD 'l'ID 
11TH DECEMBER 1930. 

I have the honour to state that I have inspected Mr. Srinivasa Rao's holding and 
regret that I am unable to support his request for a grant from the Imperial Council of 
Agricultural Research. 

Mr. Srinivasa Rao has 40 acres of land. Of this area about haU is capable of growing 
sugarcane but ought not to be asked to do so more than once in four years. Assuming 
that the whole of this area is suitable for experimental work of which I am not certain, it 
is too small for the scheme of experiments he hlB proposed. 

The experiments he has proposed to carry out are designed to give him information 
,which he needs himseU and which will be of value to his neighbours, but they ca.nnot be 
described as fundamental research. With the exception of experiments 2 and 7 (Aunexure 
n) Mr. Srinivasa Rao is not breaking new ground. Short planting of cane we are 
endeavouring to spread. Planting on the surface or in a trench depends on local conditions. 
In Godavari the former is better, in the Arcots the latter appears to be better. Planting 
in lines is one of our stock recommendations. Ratooning in any shape or form we endea­
vour to discourage. Earthing up is usually done more than once, but the usual conditions 
under which cane is grown on paddy land do not permit of earthing up a number of times, 
apart from questions of expense. Experiment 7 will be a difficult experiment to layout 
and it will not be easy to measure the differences if any. Work on methods of growing 
cane so as to avoid propping of any Bort is in progress at Anakapalle. 

2. In order to carry out these experiments in a proper scientific manner it would be 
necessary for the Agricultural Department to station men on Mr. Srinivasa Rao's holding 
in order to keep the necessary records of observations and to see that the work was done 
just so. Each treatment would have to be repeated 6 times and not once as proposed. 

3. Mr. Srinivasa Rao bought this land 2 years ago at an average cost of Rs. 40 
per acre and in the interval has spent Rs. 15,000 in putting it in order, improving wells, 
erecting necl'SS&ry sheds, purcha....mg dead and live stock and in cultivating the land. 
He hR8 now come to the ('nd of his resources and needs money to carryon. Had he spent 
his money a little more slowly and got some return for his spending as he went along he 
would not now be in this position. It is easy to be wise arter the event, but that is the 
position. 

4. We like Mr. Srinivasa Rao because he comes to us and enquires and because when 
we argue with him he does not quote his grandfather or throw himseU on the will of God 
or alternatively say that the cultivator is a dull fellow and will never move and because 
we look upon him, if he will settle on his holding and try to make it pay. as an agency 
whereby we shall be able to get into touch with the cultivators of his locality. We would, 
therefore. like to help him. but some other way than through the Imperial Council of Agri­
cultural Research will have to be found. 

As done by the ryot. Proposed experiment. 

1. Preparing setts from the whole-cane. -1. Preparing setts. from the abort planted 
material. 

2. Planting sette straightaway in the 
land. 

2. First spreading the setts side by side at a 
distance of 3 inches in a nursery and 
covering it with moist straw and keeping 
it moist till the buds sprout and trans­
. planting the sprouted setta before the 
formation of 11100t root.. . 

. _ .. _---------- --
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I. Burf$CII and bed p~ntjnl' 
4. Earthing·up once in the life­

time of the plant. 

.3. :Manuring along the trenoh ... 

6. Uniform irrigation. 

7. Irrigation during the day. 

8. Tying up oanes to prevent falling 
down. or bei!lg laid ~d propping 
by wire. 

9. Stripping. 

10 All the above practices foUO-WM,. 

11 1"resh planting each year. 

12 Sett planting. 

IJ· Peep ~d Jiu:e pJantiua· 
f. Monthly earthings·IlP for the 11M Ii!: 

monthl. 

6. Manuring in holes • 

&. Judicious irrigation by the oroating of 
lOil mulch to prolong the period and have 
the drying appearance of the top. before 
10o'olock in the morning at an indicatioG 
that the plant requires irrigation. 

7. Irrigation during the night. 

8. Allowi~ the natural growth. 

9. Non-stripping. 

10. AU the above practices followed. 

11. Ratooning. 

12. Ratoon shoot planting. 

ANNEXUREm 
I.HTJI!R FROM A. R. SRIl'llVAU Row, 14/2, SBNGAL.urnl Pn.uTAlI, KOIL ST., 1!Yu. 

PORE, M.4.DRAl!, TO THB RBCRBTABY TO TIl. GOVBBl'IlIBlI'1' OW MADRAS, DEVBLOl'BBII1 
DEI'ARTMENT, FORT ST. GEORGE, DATED MADnAS, 2'H:tl3TH DBCDlDBR 1930. 

\"ith reference to your memorandum No. 3583·UJ/30·3,· dated tIle 5th Docem~ 
1930, I bAg to submit the following Dote in OQJltlnuatioD of my application, dated 20th 
Ootooor 1930 (Annexure to Enolsure I). 

2. The exporiments proposed hereunder relatA, to the cultural aspoet of IUg&Ff',a1lll 
and are intonrled either to increase the acreage yield or reduce the cost of oultivation. 
Anything that contributes to help the attainment of either of these two enrls mUllt appeal 
to the average ryo~ of this country and anything that delllOll8tratea thi.I truth can alune 
appeal to him. 

(i) Preparing aotts from the whole V .. Preparing setta from the abort planted 
cane. material ! 

Short planting is now followed in. Government fanna lolely for the purpose of .multi. 
plying aotts. What bearing t.he .han planted material .. on the yield as ,uch, as corn· 
pared to the yield obtained, from whole oanes has J!C.I,~ ~I! ee~tell tried 80 far ~nd thif 
ill a line which deserves reaoarch. . 

(it) Planting setts Btraightaway in V,. First epreading the lett. ,ide by aide • 
the laIld. • distance of 3 incbel in a nuraory a 

covering it with moillt IItraw and be 
~g it moist till the budll aprout 
transplaIlting tbe aprouted eett. bef 
the formatioD of Ihoot IOOta. 

Fifty per cent. of the problem in cane eultivation iI uniform germination. Unt 
the formation 6f shoot roots, the planta depend UPOD the food atored between the 

'of cane- and 10 need not beburie<l in the groun4 for getting Bhoots.. By plantinlt I 
obtained by the proposed method the ryot is sure of the number of planbl in the field, ayoi 
the cost of filling up gaps, ensure. a perfect stand. 8&vea the irrigation bill for a period 0 
about two months, has a chance of eliminating diseaaod or ill·developed plante and thUl 

'.lIIduco·the '~08t of ~ultil&tiOD, ~~~ this experiment has nowhere been tried, it deaon' 
neearch. 

·No' ..... ecl. 
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(ii11 Smw and Md planUJ1; v,. NJI atld line plabtiDg; ... 
. Bed planting still persiRts iii spite of ihe line pianting advoCli.ted by the Depart.merl\ 

and ita obvious advantages. Beyond explilining the i1dvantages of line planting. tho do'­
partment have not demonstrated the oomparative results in yield. The prolo.:;ed experi­
ment will 8upply that need. 

As regards surface till. deep planting, it may be argued that much depends upon the 
faot whothar the suil is soft or hard and 80 different tracts require different methods. It is 
8ubmitthd that in either c&II6.deep planting of one to one·and-a-ltalffeet will be bf'ncficial if 
tho nlOthod of earthing up followed in Java is adopted as it would aid a well·developed root 
system which moans a vig9rous and healthy plant as also the prevention of the f'asy lodg­
ingof tha plants byst,rong'ivinds. I may state that as a result of this practice, not a single 
plant. has been affected in our farm by t·he recent cyolone.whereas many of the canes of a 
lesser height ltave been laid low in the neighbourhood and consequently, a number of ryots 
have heen visiting our farm to study our methods. Further, when heavy soil~ crack on 
the surface in the dry BOMon the roots will be affected. Deep. planting will lipread the roots 
below the level of fissures. DAep planting need not affect tillering if the monthly earthing. up 
followed in Java is adopted. 

(ill) Earthing-up once ill the life- V,I. Monthly earthihgs-up for the first six 
t.ime of the plant. monthS. 

Here also it is believed that light soils require constant earthings-up and heavy Boils 
do not. This is due to a misconception of the purpose oIthis opt)ration. Farthing.up iR not 
done solely for the purpose of giving t·he plant sufficient hold. As the tendency of the plg,lIt 
is to develop more lat·teral roots, witA each earthing-up the root sYRt{'m cl!lvclop~ well 
and ultimately produces a better growth (please see pages 115-123 of .. The Culti\-ation of 
Sligarcane in Java" by R. A. QuintU8). This has no'· been tried anywhere in this country 
for the purpose of Iil-monstrating the difference in Yield in the two methods. 

(v) Manuring along the trenches V,I. ManUring in holes. 

It will be argued that this is a costly method. If the holes are made as described in 
my articlc.* it is cheaper. As regards the ut:1ity of this method, this is what Mr. R. A. 
Quintus says in his book referred to above (pages 101-102) : 

.. It is recommended to administer sulphate of &monia in manure holes and not to 
scatter it in the furrow. because eXFeriments in which the two methods were 
compared told decidedly in favour of the manure holes." 

The Department have not tried this and proved it a failure. 

(vi) Uniform irrigation. V,I. Judicious irrigation by the creation of soil 
mulch to prolong the period and having 
the drying appearance of the tops before 
10 'clock in the morning as an indication 
that the plant requires irrigation. 

No doubt this is dod'e by the department in respect of t heir work. But. beyond that, . 
no separate irrigation experiment has been conducted to show how less water and judi­
cious use of water will reduce the cost and increase the yield. When the ryot grows cane 

in paddy fields. he allows water as he does for paddy because he could get it without any 
cost. The result of a special experiment conduoted for the purpose would create a greater 

. and lasting impression. 

(vii) Irrigation during day· V,. irrigation during night. 

Sugarcane plants grow principally by night (see page 49 ibid). Any facility given 
to make the plant food available during the periodicity of growth must have a beneficent 
etIect. No research has been made in this direction also. 

(t-ii.) . Tying up canes to prevent V II. Allowing the natural growth. 
falling down. or being la.id : 
stripping and ProFPiDg by 
wire. 

. • Not printed. 



"ass 
There is • achoot· of thougti,· that it. of opinion that gre1ring' __ .nth th .. eaetJ1 

operations is not worth-while and opinion and practice in other oountriea aIao cllifsr. TM 
detepnina.tion of the aetual economic value of these operations is worth-while. 

(iz) Cane lUI the only orop V6.Cane"'a mind crop. 

The pOl!llibility of growing special short duration economic crops between the 'uno ... 
Reh lUI radish and other vegetables or ground-nut and its effect on the yield of IUgar hae 
not yet been observed. If such short duration crops could be grown without detriment to 
the main crop. it will keep the land clean. well aerated and reduSJII the coat of cultivation. 

(z) Fresh planting eaeh year V 6. Ratoona. 

In the following countries, Ratoons are common for a period extending from J to 11 
yeara of continuous cane orops: China. The PhillipineB, Spain, Cuba. San Domingo. Porto 
Rico, British West Indies. French Antiles, British GuilLlla. PeN, BJ'&ZiI. Egypt. Natal, 
Mauritius, The Hawaiian Islands. and the Fiji Islands (plea&e _ the" World'i Cane 
Sugar Industry" by H. C. Prinsen Geerligs). In Java ratoons are not grown owing to the 
peculiar conditions of land tenure. (Please _ • Cultivation of Sugar Cane in Java­
page 13). In India, the departments do not advocate ratooning lest di_ will become 
widespread. There is no reuon why the practice ol burning the trash to kill the gnml 
bEfore allowing ratoons should Dot be adopted in this country. It will result in oonsider.­
able saving of time~ labour and money of the ryot. 

(xi) Sett planting V.. Ratoon shoot planting. 

This is done nowhere. I have found it successfuL If it is con6rmed by further 
experiments, this will result in considerable saving of the initial cost. 

3. The above proposals should h!t carried out side by side iD striptll'tlpeating lUI meny 
8.'1 posllible, 80 that the total (l;dent under each trial is not 10l!1I than half·an .aere. The 
ag!!regate ext<:nt of strip trials in Government farms is ~lwaYl not much and the rellults 
wl~en calculated on acreage basis look vory attractive. This disadvantage must be avoid­
ed. If land is not found to be enough while observing rotation, we are prepared to &0. 
qwro the fields adjacent to our farm. 

4. Highly technical men are not neocllll&ry to carry out the propoeed experiments 
and tbe resources of the State may be better utilised in more advaDCl'd experiments. 
Arrangements, however, can be madtI in our farm to maintain accurate recorda of progl8ll. 

5. The first two experiments referred to in my application previously were carried 
out on a small scale solely for the purpose of multiplying setts by rapid propagation and 
there was therefore no final harvest of mature canes as ytt on the basis of which figuJ'el 
regarding receipts could be furnished. 

6. The undertaking of the proposed experiments by the State would, entail an 
expenditure of Iaklul of rupees in the acquisition of land, oonstruction of buildinga, pur. 
ohase of implements and Iive.stock, appointment of gazetted and non·gazetted officen, 
pensionary contribut.ions. etc., etc. As the Synoicate baa already its own orvanization 
and is willing to do the whole thing in oonsnltation and co-opelfotion with the Director of 
Agriculture, the course suggested is prudent and leu expensive. 

7. The Syndi('ate is willing to take as apprentioes, in OOUrRe of time, ... mell number 
of educated men with bona fide interest in agriculture to train them in practical agriculture, 
... hieh is likely to be of great use to the sons ot Mirasdara and other landholdera, who may 
not have attained the neOOR8&ry proficiency in education to secure admiflllioD in an Agri­
cultural College, but yet anxious to get a training in practical agriculture. 

S. As the attempt to imp1'ove the cultural methods, especially when those methoc!a 
have nowhere before been tried in this presidency and are based on practiCE'll obtained in 
foreign countries, is novel and is attended with .. certain amount of risk and as I have been 
.. making an hollf'st and whole.hearted attempt at agrioulture on a practical _le " in 
the worda of the late Director of Agriculture Mr. R. D. Anstead, I 8ubmit that I de8erve 
every enoom:agement as being the &rat private individual who baa begun to introduce novel 
methode in this agricultural country, on my own initiative. The local Government are 
Aot Y0' oommitted to .. policy of cmcouraging private research DOl' • the ~ ocoasion 
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propitioUi for the oonsideration ·of Buoh a. policy in the present financial conditione of the 
province. The Imperiol Council of Agrioultural Resea.rchiR already committed to Buoh a 
policy and by encouraging m I, they will be tlanslating into action what 80 far rema.inaa 
pioua wish on paper, namely the encouragement of private resea.rch. . 

9. I therefore request the 1000.1 GovernDWnt to be pleased to strongly reoommend my 
applioation to the Imperial Counoil of Agricultural Research for an early and favourable 
oonsideration to enable me to commence operations early next year and thus trea.t the 
matter &8 urgent. 

ENCLOSURE III. 

I understand that my scheme of sugarcane oultivation ha.s been turned down by the 
Sugar Committee for the reason that the work outlined can neither be considered a.s re­
search nor called an experiment. It is rather difficult to divine the reasons 
for the conolusion. It may not be research in the sense that the scheme did not contem· 
plate conduct of fundamental research to arrive at preliminary scientific data or it may be 
that the Committee considered that my work proposed a.s it wa.s to be oonducted by one 
who ha.s no scientifio degrees could not be designated research. As regards the opinion 
that my work could not be regarded even a.s an experiment, I can only draw attention to 
the work which the department itself has been doing at one or two of its agricultural 
stations in this Presidenoy. Attempts made in those !lta.tions consist of trials with 
exotio varieties and selection of those which appear to respond favourably to the condi· 
tions of the Indian soil. If all this work ha.s hitherto passed a.s research or experiment, I 
fail to see why the use of the same appella.tion as reg8.l'ds my work should be denied. It is, 
however, not my purpose to fight for words. I have no objection to my work being reo 
garded simply a.s an attempt to improve cultural methods. Even here I cannot resist 
feeling that a work which is admittedly new and which in other countries ha.s yielded 
satisfactory result.'1 cannot fail to be regarded as experimcnt. All that I stated in my 
application was that I wished to break new ground. The prooeases and methods being 
new to this oountry, the work was attended with a oertain amount of risk and there was no 
prospect of the department taking up the work and solving those initial difficulties as an 
antecedent to the adoption of the methods on a field·scale. From the enclosed reprints 
(not printed) conta.ining my observations and the Madra.s Agricultural Departmenta.i 
reply on some of the problems to which 1 called attention &.'1 requiring immediate investi· 
gation, it will be observed that practica.lly during all these years the department's work on 
sugar·cane ha.s not roached a stage when it can be offered to the ryots for adoption with 
profit or certainty. The most important problem 1 set out to solve is said to be in the 
programme of the future. The exigencies ot the departmental work mayor may not 
admit of this work, which as a cultiva.tor I regard a.s mORt important for immediate adop­
tion, being given the first attention. I, therefore, still regard that my scheme of wor~. is 
urgent and important if the cane cultivators are to take time by the forelock and utilise 
the temporary protection afforded to the industry to improve their canes, increase their 
yield and augment their earnings. The methods of cultivation is certain to revolutionise 
the practices that are now heing adopted by the generality of cultivators in the country. 
Any work which immediately reflects on the earning capacity of the ryot oannot but be 
characterised as paramount in importance and deserving of the warmest encourgement 
and sympathy at the hands of the Government. 

To turn to what should be done a.s re!!ards mv future work, I would request informa­
tion as to whether it is the opinion of the Council ihat my work is not worth pursuing and 
whether it is unimportant or, if importa.nt, likely to receive the immediate attention a~ 
the hands of the Government themselves. As to the early prospect of a Governme:l.t 
action in the matter there is as yet no indication and.! should think that if a private indio 
vidual like mvself is encouraged it would and could be done more expeditiously and econo­
mica.lly. As"to my competency to pursue the work I need only refer to my p&'It work on 
ground-nut and sugarcane and the opinion of the department on it. The plan of work 
w~ich .1 submitted was not condemned by the local Agrioult~l Depart~ent as either 
ohimerlcal 01;' as unnecessary. I have brought this out very well m the analJSIB I have made 
in my letter to the Madras Government, dated the 13th Deoembtlr 1930 (Annexure m to 
MI231CAR h 
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"EhClbiitite rt).' If the Sugn.r Committee coJl8idered this leham. iDAdequate in ally respect. 'it 
'is only proper tbAt I should be guided by their advice and suggestiODSIO that the initiation 
'Of.the work which:has been admitted as urgent and important may not be delayed until 
such time &8 the depart,ment finds itself able to take it up in the future. I have done one 
yeaor'.,wod.. .J have gathered very valuable'information and gained good experience. I 
have studied the defect!! and the continuance of the work for the next few IIe&IIOntI would 

,pl,!"le,a.t the ~p.osaI of the public very useful data regarding what I call the Indianiza­
tion of this particular Java variety. I am sure that the work could be done and the defecta 
remedied if only the local Agricultural department and the Imperial RMearoh Council 
take BOme more sympathetic attitude towards my work. Of COUI'88, it would have been 
better financially for me, looking back to what I have done, if I had limply followed the 
time.honoured practicu. But my ambition W&8, &8 stated above, to improve on linea 
whicli in other cOimtries have met with remarkable results, to the ultimate good of tbe 
country. 

I would therefore request once again that some financial _ist&nce should be IeI1dered 
to me to complete what I have already undertaken, if not to enabls me to undertake new 
Or untried lines of work in future for the following re&8One ;-

(1) that the local Government and the Director of Agriculture are convinced of the 
usefulness of tho scheme of sugarcane work I have outlined; 

(2) that Buch work has not hitherto been attempted and that thi' il the , .... 
attempt' of a p~vate educated agriculturist to venture in the expt'rimenta­
tion of a practice though tested and found reliable elsewhere W&I .till novel 
to thi& coUntry i 

(3) that this work was treated definitely &I an item of experiment in Java itaeU 
before it waa taken up on the plantatione in general; 

(4) that t.here is no nearer prospect of the department or any other body engaging 
itself in the solution of the probleID8 involved in the work i 

(5) that one year's work has already been done and valuable experienoe gained ; 
(6) that the work prosecuted to a sucoeasful conclusion ia capabls of yielding d. 

finite results superior to those obtained under the present methode of oulLi­
vation; 

(7) that in this novel venture BOme monetalY risk baa already been incurred which 
should legitimately be borne by t.he department and which would justify 
assistance from funds conAtituted for the sake of encouraging and developinl{ 
new agricultural Pla.cticCB ; 

(8) that there need be no apprehensiOn that any help rendered to thie pioneer work 
would prove an embarrassing precedent to the Council; 

(9) that the opinion of the Committee is not helpful in that it baa not .given any: 
.. constructive suggestions for adoption in, or prosecution of •• work which hae 

beeninitiated and which if left unfinished would limply mean wute 01 
valuable time and money already expended on it and that it behoves .. 
an expErt body to give as much assistance aa possibls in mattera of thie 
kind and not simply reject a Bcheme as a pedagogue would dispoae 01 the, 
eaaa.yof a school.boy. 

A. B. SBINIV ASA. BAO. 

ENCLOSURE IV. 

CoP'!' OJ' :. LE'.l"l'EB PBOM M:a. A. It SRINIV ASA RAo, TO Drw U BABADt1B Sm T. 
VUAYARAGBAVACHARYA, K.B.E., IMPEBlAL CoUJlCIL OJ' AORIct1LTUllAL BJC8&AJWB. 
NEW DELHI, DATED THB 18TH JANUARY 1932. 

, May I invite your kind attention to my last letter in which I ~ my wiUingneu 
and preparedness to be present at the time of the meeting of the Advisory Board. Owing to 
"~unawidable OircUID8tancea I am compelled to request that the coDBideratioD of my 
~. of ~ on su~arcane Cultivation be poetpoJllld to the next meeting of the Baud. 

.~ . 
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APPENDIX XXXVI. 

SUllJECT No. 29. 

TRACTOR OPERATING COSTn\GS. FORMS PREPARED BY THE BURMAH 
SHELL OIL STORAGE AND DISTRIBUTL."IG CO., OF INDIA, LLD., BOMBAY. 
(ENCLOSURES I-X). 

PRoCBBDINGS OF THB CoMMITTBB APPOINTED BY TH.IIi IMPBRIAL COUNCIL OF AGRICULTUBAL 
RBSBARCH TO EXAMINB THE TRACTOR OPERATING COSTINGS-J!'ORMS PREPARED BY THK 
BUlIlILt.-SHl!LL OIL STORAGB AND DISTRIBUTING COMPANY OJ!' INDIA, LTD., BOlllBAY. 

2. The following were present:-

Sir T. VJJAYARAOHAVACRARYA, Chairman. 

Dr. W. McRAE. 

Mr. C. P. G. WADB. 

Mr. D. MILNlII. 

Mr. W. SAYER. 

Mr. R. G. ALLAN. 

Mr. D. R. SETm. 

Mr. T. F. MAIN. 
Mr. S. V. RAMAlIIURTY. 

Ra.i Sahib Malik CnARAN DAS, Secretary. 

The following attended a.a visitors :­

Mr. JOHNSTON. 

Mr.LmmTB. 

Mr.SANIil. 

The Committee sa.t from 3 to 4-30 P. 111. on Monday the 18th July 1932. 

3. Mr. Wade opened the discussion by referring to the experiments which the Burma 
Shell Company had been undertaking in various parts of India and the table of costingl 
which they had circulated for opinion amongst the various tractor experimenting authon. 
ties in India and he then a.aked if there were any points which members wished to discuss 
further. Mr. Johnston produced a set of figures which he had published dealing with the 
origina.l tractor experiments in Lyallpur in 1920. From these he showed that the average 
hours worked by a tractor were some 600 and as at the end of this time the tractor had been 
-worked out. The period 12,000 hours stated by Mr. Wade as the probable working houn 
life of a tractor was quite impossible. He detailed the fact that they had had considerable 
trouble in the beginning from faulty designing of the tractor and pointed out the fact tha' 
the tractors at that period were nothing like so well designed a.a they were now. 

4. Mr. Sayer sa.id that as regards deep-ploughing with tractors the whole idea was quite 
wrong. If deep ploughing of the class that Mr. Wade was experimenting with wa.a required; 
it was far better done by a light Diesel Engine set of cable tackle the capital and working 
oosts of which had been reduced to such an extent that it nowoompared very favourahly 
with the purchase and upkeep of a oouple of big tractors. 

6. Mr. Johnston pointed out that it was impossible to work any farm by oable tackle 
in the Canal Colonies because of the large road space required for the engines and the difli· 
oulty of getting over the irrigation channels. He pointed out that they lost iIome 15 per 
cent. of their acreage when using this class of tackle. 

6. Mr: Sayer remarked that he was not referring to the old steamtackle setS with heavy 
engines but to much lighter sets which could be moved about with great ease over the land 
IIond were compa.ratively light when it came to transporting them across' ditches. They 
were also quite safe in boggy land as one engine could always wind the other out. ' Mr. 
Wacle-uid tBaUhe7-had llOIIIIidered thisquestioa but had been afraid tIuntw.-C&p~ 



OOIIt would be too high but in the light of what l\1r. Sayer had said about the work, he OOD· 

sidered that this was certainly a BOlution worth examining. Mr. Sayer laid that the Dieael 
engines were much cheaper to work and much lighter to transport from plooe to place. 
If tractors were relieved of the excessively hard work of very deep ploughing. there waa 
much greater chance of an economic hour life being obtained from those modele which 
were suitably designed for Indian conditions. He considered that Mr. Wade'. figure of 
12.000 hours WIU! far too long for any tractor and pointed out that in the last publioation of 
the Ministry of Agriculture and Fisheries with reference to the tour made in the United 
States of America by three independent investigators sent out, the life of a tractor, if only 
running repairs were done, was said to be 3,000 hours and that of a tractor which 11". 
properly overhauled at intervals as taken at BOme 6,000. 

Mr. Main said he agreed with Mr. Sayer in the question of deep ploughing and thouj(h& 
that the Diesel cable tackle WIU! a much BOunder way of tackling this particular lide of the 
proposition. At Dharwar in the Bombay Presidency, a lot of ploughing had been done 
at 12'" to eradicate Harisli grass. 

Mr. Wade then gave BOrne further figuree which had been obtained from ploughing 
with a Caterpillar 30 H. P. tractor. 

Mr. Allan said that in the Central Provinces they had tried deep ploughing on the 
heavy BOils of the north, with 16--32 tractors and had failed entirely, and had 
taken to using cable tackle sets since when they had had less trouble and were able to do the 
work efficiently. The tractor had proved effective in 8- ploughing in Berar. 

Mr. Sethrsaid that they had a large nutnber of tractors working in the lugsrcane tract 
in North Bihar and that in many cases these tractors, under proper management. had done 
2,600 hours and were still in perfectly good condition. 

Mr, Ramamurty said that they had little tractor work in Madras and that when th~y 
made enquiries as regards deep ploughing to be done by the Burmah shell, they were only 
able to get ofters from one man to have his land ploughed at the rates charged by Mr. Wade. 

Mr. Bane said that their experience in Baroda were rather varied. Several tractora 
have been bought in the State. They had one tractor used fo~ demonstration p11l'pOIeII 
and there were several other tractor&-McCormick Deering. John Diesel, etc., which were 
purcha.sed by large landowners with advances at easy rate of interest from Government. 
He oonsidered that 1,000 to 1,600 hours was the life of a tractor on deep ploughing. The 
ChaiImari then asked what the rest of the members thought of this estimate. Mr. Sayer 
with whom Mr. Johnston agreed said that he did not consider that the lighter claaa of tractor 
eould be expected to do much more than 1.000 hours on really deep ploughing. It w. 
finally suggested that the Committee might agree to a life of 6,000 hours being &xed for the 
lighter class of tractors employed on average agricultural operatione while 2,000 waa the 
figure fixed for deep ploughing with heavier tractors. 

7. The discU88ion then oentred around the costs of (a) high H. P. tractt/rlolely oc'lligned 
for deep·ploughing. Mr. Sayer pointed out that on all other operatioDi exoept ploughing 
this tractor 'Would be losing money. Mr. JollDSton stated that the tractor .hould alwaY' 
be worked up to its maximum power as ot.herwifK< it would be increll!Jng ita running COIIt in 
proportion to the work done. Mr. Sayer said that the active liIe of a trador consisted of a 
quarter ploughing. a quarter grubbing, a quarter diso.harrowing and a quarter othn work,' 
and that therefore 3/4 of a tractor's agricultural life was srent in doing other work than 
ploughing. It was therefore essential to keep theRe proportioDi in mine .'hen chooairg a 
t.raotor. Mr. Sethi agreed and pointed out that the M"Cormic-k Deering was the tractor 
in almost universal use all over the North Bihar cane tract. The al&irman asked if this 
tractor could do practically all work connected with sugarcane. Mr. Sayer pointed Oll~ 
that it was unable to work in the crop and that he was getting out a row tractor which would 
be able to intercu\tivate and rid,,<Ye up the crop besides doing all outside operationa. 

, Mr. Wade then 8J:plained the types of tractors lIith which the Burma Shell Compeny, 
bad experimented with and the resulte obtained. He pointed Ollt that the ao H.P. Cater. 
pillar \\"&8 able to do deep ploughing at a reasonable CoIIt and when it was dismantled at the 
eu.d of goo hours, it showecl, vs171ittle signa of wear. Be admit~ Uiat probably the B~ , '. . :~. -, ',.' . . ". 
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Shell Company's supCl"Vision in these ru&ttel'H W8Jl better than that exercised by the average 
zemindor. Mr. Rayer pointed out that a tra~tor of this type in ordinary agricultural work 

. would be extremely expelll!i\'e in running costs for minor operations. Mr. Allan said that 
people would jump at having their land deep ploughed at from 20 to 25 per acre as to do a 
similar operation by hand labour would cost over Rq. 100 and that it W8Jl absolutely essen­
tial to givo a figure of some kind for depreciation because R.nyhody who was starting a con­
tract to do a certain amount of ploughing required to know what figure would cover his 
work. 

Mr. Sayol' objected on the ground that we could not pin ourselves down to any figure 
whioh wo had not actually worked out. Mr. Johnston agreed with this. Mr. Sethi en­
dorsed h!8 opinion. 

Mr. Milne then llUggested that the oolumn showing' the life of a tractor' should be left 
blank and the figures "pproximately suggested by the committee, i.e., 5,000 and 2,000 should 
be placed in 0. foot note below with the explanation of the olass of tractor to which they re­
ferred and the class of work dono. In the Burma Shell Cost sheets it was suggested that 
the fuel used, the class of land worked and the number of bottoms pulled should be included. 
This was agreed to. . 

8. The question of Hpare parts and replacements was then teken up. Mr. Sayer gave 
thtl figures obtained at Pusa for all the cl8Jlses of tractors which had boen expel'imented 
with and showed that the cost of spare parts rose very rapidly with the amount 
of work done by a tractor after a certain period. In the earlier makos of tractors, where 
the design was frequently faulty, the cost of replacements rose with alarming rapidity 
until t,hey became more expensive item than tho running cost of t,ho tractor in which 
case it was decided that the tractor should be scrapped as had reached a stage ~'here it 
was t,oo expen.qive to work. Mr. Johnston agreed with this and said that they calculated 
t11at whon the cost of spare parts cxceeded the cost of fuel and lahour, the tractor was no 
longer worth wOI·king. Mr. Sayer said that the fitting of cylinder liners and better air 
filters coupled with the slowt'r stroke of the Semi. Diesel engine all contributed to a longer 
life of the tractor. 

Mr. Milne pointed out that the cost of spare parts was in many cases about 3 t,imes as 
much as the cost of actual part built in the tractor. Mr. Sayer pointed out that one could 
under no circllmstanr.es give a.ny enquirer a fair idea of the oost of ploughing an a.ore of laud 
from the yearly oost of a tractor as the cost of spare parts rose with the length of life of the 
tractor and in oonsequence it was neocssary to average the total cost, when the tractor 
becamt' worn out. over the whole working life in order to get any reliahle figures and that 
figures givfln to thl! public without this averuging were a.pt to bo deceptive. He pointed 
out that the McCormic Deering Tractor during the first yoar'e work at Pusa ouly oost Rs. 12 
for spare parts and 42 in the second year and that these figures gave a totally faJae idea as 
to the total cost of ploughing an acre. 

Mr. Wade then raised the qut>stion of the design of ploughs and said that they had had 
considorabre correspondence with makers and had redesigned ploughs to produce more effec­
tive results from t,he tractors they were working. 

Mr. Sayer pointed out that he was by no means in favour of firms who specialised in 
traotors boing accepted as experts in ploughing designs. 

Mr. Sane disagreed and pointed out that they had satisfactory results by implements 
designed by tractor firms. 

Mr. Johnston and Mr. Sayer pointed out that the whole question of plough designs had 
better be left to the firms who speoialised in this particular lline and that in no oiroumstances 
could a plough be taken as part of the tractor; also that the choice of a suitable plough to 
work behind the tractol' was entirely dependent on the localoonditions and the soil on which 
that traotor was expected to work and therefore it was impossible to sell a tractor linked to 
any particular type of plough and say wherever the tractor did satisfactory work the plough 
would do likewise. 

9. The discussion then turned on belt working. 
Mr. Allan said that no work of this kind was done by a·oontractor 'who was solely inter­

.. ted in deep ploughing. Mr. SaF pointed out that it ".. _ntial to find OU' whit., " 



tJ:actor could do on belt JVork aa thia was part of it. useful oouupatioD. wben unable to get GIl 
the land. The Director of Agriculture. Madras, said that it would be very ueful in a .u. 
lage where it could do other oJ:erations such aa pumping. ginning cotton. hulling ou-d: 
so the cost of belt work was necessary. Mr. Allan then Mid that aa thia wu light work 
it should be separated entirely from the field.working life of the tractor and ita coat mould 
be maintained in a separate column. 

Mr. Johnston agreed to this. 

10. Mr. Allan Bug.,aested that it. might be advisable if Mr. Wade', annual figuree ware 
Dot published. At the end of the trials it would be pOBBible to IIIIpply theM .. relating to 
depTe~iatioll and·.tores most accurately. To thie Mr. Wade aghled. Mr. Sayer, Mr. Johnstoo. 
and Mr. Sethi were against any publication at present and the Committee ooncurred In thil. 
But it was agreed that Mr, Wade's figures Bhould be made availabl. to all p81'101l1 doing 
tractor experiments. Mr. Johnston pointed out that it wu l18oes&&ry to obtain a flat 
rate for the cost of fuel, lubricating oil, etc .• and that mention abould be made in all reporta 
of the rates for local labour fuol and lubricants in order to olear up any misunderitandinga 
whioh might arise as to higher costs in the &&me operationa in di1Ierent places where the 
soil was of the same Olas3. Mr. Sayer pointed out that it would be a pity to pubJiah an, 
figures of general costs at present as the question of the lighter implementa had yet to be 
further experimented with. He pointed out that implements like di8charrOWI. grubbera and 
drills were frequently of the same spread for all classes of tractOI"l. He pointed out that he 
was experimenting with hinged implement. by whioh the spread of the implement could be 
regulated to the power of the tractor by whioh it was being worked. He considered there 
was a wide field for investigation in this line and that a oonsiderable reduction In coat. could 
then be trought about in the minor operations. The Chairman thought the idea was a good 
one. Mr. Wade said that they were doing some experiment. in thie line In oollaboration 
with local firms. 

Mr. Sethi agreed; Mr. Sayer said that he had thought of coming lip to the Imperial 
Council of Agricultural Research for a grant to further thia work but Iw felt that tIw ~nt 
was perhaps hardly the time to ask for mODeY. 

The meeting then concluded. 

!rhe 20lA Jaly 1932. 

S17B.JBCf No. 29. 

CBARAN DAS, 
8«NI4rV. 

ADVISORY BOARD MEETING, JUi.y 1932. 

The following note, which is accompanied by details of the coate inC1lJ'fed in working 
the Tractors Which have been tried out by the Agricultural Section of the Agricultural 
Jteaearch Institute, Pusa. is drawn up to deal with some of the pointe which DOW arlee in 
connection with the Tractor operating OOBtinga which liavelleeD 110 kiIully furn.ikhecl b1 ,Iw 
Burmah Shell Oil Storage and Distributing Compan1. 

• FO.II.Dsoll. 
A Fordson Tractor waa purchased in 1919 a' a 008$ of R4. 4.361.10-0. 

, It waa worked for 1,726 boura in the £eld and for liOS JaCJl1ft GIl bel, work. Upto 1921 
abe had cost Rs. 2.058 in spare parts and was practically finished .. regarda Il-vr work. 

In 1928 she W88 put to light work and hail aince worked for 393·8 hCJl1ft and ~ &. 
682-8-0 in spare parts. She is still able to work with a Ieed drill 

Her cost of spare parts worb out roughly at Re. 1 per hout worked, but it 9ilI be 
noticed that a marked increase occurs after 1927 and for this reason lam atrongl, in fayOW' 
of a fixed period of say 5 years for depreciation • 
. _. ld 1920 we pbicJi&aeci an Austin Tr8i:ioio at a OOBt of Ita. 4,503. 

She worked for 2,207 hours in the .field .and 816 hOllrB on belt work and w .. &aba off 
field ~ork iii. ,1927 •. SheOO8~ R ••. 2,476 inipare parts &lid wu pract.K:aD,W"keci.ou' Ja 
~"eIl wara. . .. . ...... ~:=-=- ..... .:-:.. ..... ~.. ~~ ~ 
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In 1921 a C1etrao Tractor was p1U"Oliased at a ooat of Re. 'i.lIO!}. She w~ked for I.m 
hour. &rid oonsumed Ra. 4.039 worth or~ parte upto the eng of 1927. when ahe waa 
taken off heavy field work. 

These three traCtOrs represent th_~Jni~~tages_ of tractor work in -Iildia: They were 
· too light for their work and had many other defects and they show quite clearly th~ extent 

to which the cost of spare pa.rte ranks ill the depreciation item when any defect in con­
, struction is in evidence. Later figures for such tractors as the McCormick Deering show to 

what an extent improvements in design have lessened the expenditure on replacements. 

We have, however. still to find out the-average life of a tractor on ordll:Ui:ry-field work in 
order to calculate depreciation properly. Three thousand hours has been taken as a suit-

· "ble figure in th~ latest official report8.but we have nodo.ta to confirm this. There is a 
! .teady rise in repair and replacement coats throughout a tractors working life and it is 
• l1ecessary to fix a period when it beooIlle8t20eJtpenSive to keep the tractor working. The 
improvements added lately. such as air filters and cylinder liners have materially added tQ 
the working life of tractors in the field and the slower stroke of the crude oil Semi-Diesel 
leems likely to be a very potent factor in lengthening the life of the Engine in this class of 

· tractor. 

In working out coatings fOf tractors lor any given year BlIch as we publish annually 
at Pusa. we take the greatest care to see that Spa1'6 part costs are distributed over the work. 
_ing life of the tractor to date. In the instance of the McCormick Deering. the first year's 
Bpare part costs amounted to only Re. 12. the second year to Rs. 42. Such figures gave a 
totally false coat of operating this tractor throughout its life aI\d no acre cost figures can be 
given with any accuracy until this figure can be averaged out and linked up with deprecia­
tion. 

(Sd.) WTh~'E SAYER. 

2' lie 9tA Jtl.l,11932. 



Statemtflt .howing Output, COfUflmption IJnd C08I 01 Cultitution by II Lanz Bulldog Trador "lor the year 1930-31. -.. 

Bummary of work done by II Lanz Bulldog Tractor" for 1930·31. Acreage per hour. 

YIIIII'. Working .. hours. Ploughing. Diso Grubbing • Drilling. Total. Plough. DiBO Grubbing. DrilUni. 
Harrowing. ing. Harrowing. 

1--1-~I Acres. H;:"I Acres. Houl'l!. . Acrea. Hi'll. Acrea. Acres. 
1930·31 .. 393·09 255·24 195'59 130 232·31 3·85 8·' , 6·36 .. ·77 1·78 IH8 loISiJ 

• Can.umptiofl • 

Working X.Oil Per Crude Oil Per M.Oil~ Per Grease Per Waate Per 
Vear. haUl'S. . gallon. hour galloll8. hour Gear Oil hour IbA . lb •. lba. hour 

gall. galloll8. GaIIOIl8. gallons. lba. 

1930·31 .. 393'09 27'68 ·06 677·7, 1'72 60·25 ·15 79 ·19 27·37 '07 
;. 

C08I. 

Analysis of total coat. Cost per acre. 
-

Vear. 
Working 
haUl'S. DiBO 

Labour. X.Oil. Crude Lubri- Miso. Bpare Total. Per Plough- Harrow· Grubb- Drillinl; 
Oil. oante. wages. parte. hour. ing. ing. ing. 

-
1930·31 .• 

Re. a. p. Re. a. p. Re. a. p. Re. a. p. Re. a. p. Re. a. p. R •. a. p. RI.a.p. Re.a.p. Re.a. p. Re.a.p. Re.a.p. 
393·09 95 11 8 20 1 9 242 J II 173 10 10 11 3 3 115 4 3 658 J 3 I 10 8 I 28 01410 o 12 1 I O. 

(1-67) (2·17) (,93) (,76) (l'~) 



Statement .howing output, COMUmption and Coat oj " Bell Pulley Work" by Lam Bulldog Tractor lor 1930.31. 

Con8UmptiOft. 

Year. Working K.Oil Per Crude oil Per Engin.oil Per Grease Per Waste- Per 
hours. gallons. hour gallons. hour gallons. hour Ibs. hour lbs. hour 

gallons. gallons. gallons. Ibs. ·Ibs. 

--
]930·81 .. 16·73 1·87 ·01 14·11 ·84 2 ·01 1 ·06 5 ·03 

Analy8'i8 oj Total COBt. 

Working Lubricants 
Year. Labour. X.Oil. Crude Oil. Grease, and Spare parts. Total. Per hour. hours. Waste;etc. 

--------
Re. a. p. Rs. a. p . R8. a. p. Re. a. p. R8. a. p. R8. a. p. . 

1930·81 
, .. 16·75 9 3 2 I 411 4 6 0 6 8 4 3 2 3 24 8 8 1'46 



BlGlelflw Mowing 0utpuI, OOfllUmp"ion and 00810/ Oul/itlCllion by "McCormick Deering Trador" /01' 1M year 1930-31. 

SullllBUY of work done by MoCormick Deering Traetor for 1930.31. Acre&ge' per hour. 

l,.ear. Working 
hoUJ'l. Disc 

Plonghing • Diso Harrowing. Grubbing. Drilling. Total. Ploughing. Harrowing. Grubbing. 

----r=. ~f,: ~ HoUJ'l". Acres. Hours. Aores. Hi'll. Aores. Acres. 

lUO-ll .. 393·5 81·75 66 261·25 443·25 41 72·92 9·6 19 .. ·80 1·69 1·78 

Year. Working K.Oiland Per hour Engine and Per hour Grease Per hour Waste 
hour •. Gasoline gallolls. gallona. Gear oil gallons. gallons. lba. Ibs. lbs. 

1830·31 .. .. .. 393-1S 826'5 K. Oil 2·10 34 E.Oil ·08 61'5 ·15 17·62 
U G.Oil ·06 23'5 G. Oil ·06 

0011'. 

Analysis or Total Cost. Cost per &ere. 

YMr. 
Working 

hours. Per Plough- Dille . 
Labour. K. Oil ~ Lubri. SpaN Miar.. Total. hour. ing. Harrow· Grubbing. 

Gasoline. cant ... part.. Wagft!. inll· 

R .... P. Ra ••• p. Ra. •• p. Ra. •• P- .... P. Ra. .. po Ra ... p. Re ... p • Ra. '" P. R ..... P. 

lNO-ll .. 393·6 93 I 8 632 15 II 138 7 9 ttl 15 I 12 2 5 P23 II 10 I A 7 2 IS 0 I II j I {> I 
(%·15) (t'94) (1'39) (1,32) 

Drilling. 

J 

Per hour 
Ibs. 

·04 

DrUling. 

Ra. .. p. 

I 2 i 
(1.17) 

... .. 
00 



Year. Working K. Oil and 
hours. G8.'!oline 

galloo.a. 
I 

11130·31 .. .. 332 391·75 

Year. Working 
hours. 

\ 

1930·31 .. .. .. 332 

I 

Oon8Umptaon. 

K. Oil per Engine and Per hour Grease Parhonr. 
hour gal. GearoiI 

10ns. gallons. 

1·18 48·00 

• Analy8i8 01 Total C08t. 

Labour. K.Oiland 
Gasoline. 

Rs. a. p. &s. &. p. 

83 5 3 29811 8 

gallona. lba. Jba. 

·14 57 ·17 

Lubricants. Spar., parte 

Ra. &. p. Re. &. p. 

107 14 4 III 2 2 

W8.'!te Per hour 
lba. Ibs. 

fT ·05 

Total Par hour. 

Rs. &. p. Rs. &. p. 

601 I 5 I 12 11 
(1·81) 



BtatefMnt ,howing output, C01II1Lmption and C08t 01 cultivation by II Vicker, Tractor" lor the year, 1929-30 and 1930·31. 

Summary" of work done by II Vickers Tractor" for 1929·30 and 1930· 31. Acreage per hour. 

Year. Working 
hours. Diso 

Ploughing. Diso Harrowing. Grubbing. Drilling Total. J'loughing. Harrowing. Grubbing. Drilling. 
,. 

! r--------
Hours. Acres. Hours. Acres. Hm. Acres. Hra. Aores. Acres. 

111211·30 and 802·75 293·50 193·18 461·75 822·74 97·25 172·16 45·25 97·5 1285;58 ·97 1·78 1·77 2·11 
1930·31. 

C07I8'Umption. 

Year. Working K.Oil and Gas. Per hour Engine and Gear Per hour Grease Per hour. Waste. Per hour. 
hours. oline gallons. gallons. Oil gallons. gallons. Ibs. Ibs. Ibs. Ibs. 

19211·30 and 1930·31 .. ' 802'75 2,199;5 K. Oil 2·74 75·37 E.oil ·09 144'5 ·18 li3·48 ·06 
8O·2li G. Oil ·10 lili'liO G. Oil '07 

Analyais of Total Cost. Cost per acre. 

Year. 
Working 

DrU. hours. K.oU& Lubri· Spare Misc. Per Plough. Disc Grubb· 
Labour. Gasoline. oants. eto. Parts. Wage8. Total. hour. ing. Harrow· ing. ling. 

ing. 

Ra. a. p. Re ••• p. Re. a. ,. Re. a. P- Re. a. ,. Re. a. p. Ra.a.,. Ra.a.p. Ra. a.p. Ra. a. p. RI. a. p. 

1929·30 and 802·75 186 13 11 1,780 II 2 
11130-31. 

362 II II 777 5 1 71 13 2 3,179 II 1 3 154 413 II 36 II II 10 1 135 

(3'116) (4'08) (2·22) (2,24) (l'U) 



Statement 8howi1l{/ output, conBUmption- and cost oJ" Belt Pulley Work" by Vicker, T,.actor Jor tile year 1930-31. 

OtmBumption. 

Working K.oiland Per hour Engine & Per hour Gre8.lle. • Per hour. Waste. Per hour . 
Year. hours. Gasoline Gallons. GearOiJ Gallons. lbs. lbs. lbs. lbs. 

gallons. Gallons. 

1930·31 .. .. 249·75 518'00 2·07 68'00 ·23 29 ·11 17·25 ·07 

Analysi8 oJ Total 008t. 

Year. Working hours. Labour. K.OiJand 
Gasoline. 

-Lubricants. Spare parts. Total. Per hour. 

, 

Rs. a. p. Rs. a. p. Rs. a. p. Re. a. p. Re. a. p. R8. a. p. 

1930-31 .. .. .. 249·75 80 0 8 386 7 7 109 4 5 28 6 4 604 3 0 2 6 II 
(2·42) 



ENCLOSURlI: I. 
SUB.JEO'l' No. 29. 

TRAUmR OPERATING COSTINGS.-FORMS PREPARED BY THE BURMAH. 
SHELL OIL STORAGE AND DISTRIBUTING COMPANY. OF INDIA, LTD •• 
BOMBAY. 

Attent.ion is invited to the attaohed copy of a letter from MI. J. C. a-t, Burmah. 
Shell Oil Storage a.nd Distributing Company of India, Ltd., Bombay, No. D./A./12, dated 
the 21st December 1931, on the subject of Tractor Operating Costings (Encl()tlUle II). 
Criticisms on these statements which have been made by certain authoritifOll in India and 
abroad together with copies of replies thereto will be found in Enclosuree III· X, 

The subject is now for the consideration of the Advisory Board. 

CHARAN DAB. 
S--..,. 

The 13th Jwm 1932. 

ENCLOSURE II. 
LETTER FROM MR. J. ·C. REED, BUBMAB-SHELL On. SToUGB ~ND DISTBIBVTINQ 0011. 

PANY OF INDIA, LTD, BOlllJlAY; TO THE SBORETARY, IMPBRIAL OoI1NCIL 011' AGBI. 
CULTURAL RBSEAROB, NBw DBLm, No. D./A./12, DATED TUB 21ST DBOlulBBR 
1931. 

We now have pleasure in enclosing a series of statements Bhowing the operating 
costs of each traetoI unit that we worked last season. All previous ltatements that w. 
had have been summarised and extended on to this new type of cost statement. W. 
propose standardising on this form, and will in future produce it monthly for each operat­
ing unit, and at the end of the season a complete summary will be prepared on the lame 
forms. We take this opportunity to explain why we have set out the infmmation in 
this particular way. 

Operatiun.-We think it eesentisl to make it possible to differentiate between 
different operations, and you will note that although we actually provide for three depthl 
of ploughing, any other operations, such as harrowing, can be Bubstituted, and. In fact, 
the form, as it now stands, is equall.v suitable for tI'IICtors operating on contract road 
work. 

Maintenance.-Charges under maintenance, we consider, should be divided against 
those on account of the tractor itself and those on account of the ploQg~ or any other 
machine which i8 employed actually to cultivate or move the BOil It will be appreciated 
that maintenanlJe of ploughs, under certain conditions, can be a very heavy oharge; 
therefore it is essential that such chargEll! are moWD and not oonfused with the ordinary 
maintenance of the tractor itself. 

Tran&it.-When a cOntract undertakes agticultura] work or road work, a good de6.I 
of his time is spent in going from one job to another. We therefore, think it 8IBentiai 
tha.t the costs incurred in this connection should be kept quite distinct from the actual 
operating costs. 

General Charges.-Under this heading the oontractor incurs considerable expeDlle in 
canvassing, or.gani8ing his units, idle time betWeeB oontractB, moving from oamp to 
camp, etc. We consider it necessary to keep these quite distinct, as luch ohargee would 
not be incurred by a farmer owning his OWD tractor and working hia own land. .Further, 
such charges, if not treated separately ~ apt to give a false impt"El'lrion of the ~ 
of working any particular tractor on any partiouIar operation. 

We have set out the costs under tl¥'ee I¥ladings :­
(a) Di~ Charges. 
(b) Owner-operator. 
(0) Contrao1or-operator. 



363 

The final ooete are shown per hour and per acre (in the latter 0&88 the unit oan 
be .. Itered aooording to the type of work done). 

(a) Direc' Chargu.-The figure here covers all labour. fuel, lubricants, mate~, 
spare parts and repairs, and therefore represente the actual out·of·pocket expenses of 
working a tractor. This, we consider, is a very useful figure for purposes of cQmparing 
the efficiency of the various types and makes of tractors. Such information, we think 
will be welcomed by the tractor manufacturers as well as by the Agricultural Autho­
rities. 

(b) Oumer-operator charge8.-These figures take into acCOWlt the interest and depre­
ciation of the Wlit, and therefore represent the true cost of a farmer operating his own 
tractor/plough on his own lands. It is the figure which is most required by the Agri­
cultural AuthoritiOl!, Zamindars and others whom we are trying to interest in mechanical 
cultivation, and as it takes into acCOWlt the interest and depreciation, it is also useful 
for making comparisons as to whether a low initial purchase price is advantageous or 
not. 

(e) Guntractor-operator ekarge.o.-These figures give the actual costs of the Burmah­
Shell operations and should be a very useful guide to any Syndicate, Company or even 
Zamindar that proposes to set up as a contraotor. The overhead expenses incurred by 
BW'mah-Shell are probably rather higher than those that would be incurred by other 
contractors, because, being pioneers, we cannot afford to take the risk of having inade­
quate supervision and, further we have a very considerable amount of idle time owing to 
adverse working oonditions and to this soheme being yet in its infancy, and because, 
owing to the low price of crops, we are unable to obtain work as regularly as it oould be 
obtained if times were normal. 

In addit.ion to the oost summaries, we have included a table showing the consump­
tion of fuel, lubricant& and grease per hour and per acre for the various operations. This 
information, we oonsider, is most essential for everybody, in order that comparisons can 
be made, and to enable people to estimate costs for the different kinds of work with the 
different types Of tractors. 

The information given under the heading" Data." will, we think. be perfectly clear. 
You will note that we have ohanged the method of computing the depreciation, 88 we 
find it is the practice in America. to work on a definite numbel of hours of life per unit, 
rather thl\D fix an arbitrary percentage for depreolation irrespective of whether the unit 
is working or not. We have taken 12,000. hours as being a figure suitable to Indian 
oonditions. This is based on the experienoe with tractors working in North Bihar, 
but it is conservative. 

Owing to the system previously in force in regard to the cl,lllection of data, certain 
portions of these statements are incomplete, but this will not be so in the statementa 
that will be submitted upon the pl'e8ent Season's work. 

We should welcome yow' comments as to whether you consider the form we have 
now decided on is adE'quate in every way, and if you have any suggested amendments, 
please advise us as early as pO/!llibJe. so that we can make the change before the Season's 
work has progressed too far. We may say that the information summarised in these 
statements is made up from a series of field reports and other supporting statements, 
which we shall be pleased to Bend you if you are interested. 
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TRAOT{)R OPERA'fING STATEMENT. 

Period, 22M May lJMl f~ 30th June J931 

----------------.--------------------------------------------------------.------------------~--==~~----~------~~--Tn~~rnmmIT~~--_r--------------~------~---------------------------,,_----------_.---------.----------. 
'rRAOTOR. UNIT NO.: MARSHALL DIESEL I { _____ ~~EO~~_~RAR_~~~~ __ ~~_"_~" _.___ _ ____ , ___ ._____ _~ _____ .. _~ ___ ~ _______ ,_ __cos:r_~~A~~_~:~~~~_~~RGES~_. _,_O_V_J'WN_~::~!~~~~~ __ . __ ._. __ o_~_O_~_:R_s.g_~_i_R_A~y_(;R_. ~ __ ._~ __ C~~R_R_~~~~~6_.~AR_~~?:~J __ FIgtJ~~~~~~~;W~~r~I)J{, __ 

15/80 E. P. ,·L----------f-- I' L" .... ~ ..... ...",." 'u. '" I ' I Ii: 1.. 11'RANSIT i. (~~Ht , .-'~ ... 
LOCATION: PADIDAN (STh,"])). • Al101l'll. ! UEL-- c' L>.t-,-,>m.,. I "-lATERUL.";, .IUlnea-tlon ~~tlrea I I, .U~ , '-'V~" 

I ',-_ .. - - - -1----- -- --- __ . __________ ~ ______ ~Mami.enancel Total. Ploughed Time Uost. I rCQl;lt :: 'PNAENnD ,[ TO'l'AL l'pe1."HN'f'll,erAere. 

PLOUGH;lNTERNATIONAL:MOULD IDriver~'Wages'j. Petrol. lli'ue10r K. 'uRa.te. Lubr<~a-ti)1g Oil Rate. Orea»e Ra.te. Spare Parts. RepaIn.and . I Onltiv!1t-{'d. Hours. . &.la.des. \ Other Expensc.l i I 

MEMORANDUM. 
-_._-_ .... 

Ra.te 
per Acre 
p",r Hour. 

I 

ITEM. 

D A T A . CONSUMPTlOr;. 
-.-.-----.--~-... --- -_. -- - - ~ I 0"" iE'ti""''''. Dep,,,""i.n' lukceo' I ~ DESCRIPTION. -----.. -"JiimL -.. , ;:,;;~;;::-r----·GREASE. 

i 
i D~oorip. 
I tion. -.---- -----1- -- - - 1-- til I Cost· or \foJ:kedin I per Hom'. i peJ. Acre. Intete$t. Depreciation 'fot"l. Cost{J(lrHour. I c.,~j.perAct'll. SupervlwFs' I ~upe~vi"ioH. iH'lol rt", 

BOARD. 'A .•. lll s'-Il"~S II:'-=: GaJlonJ- 115.~"--Lb-:-:- :~-=-. :. iii "'.'.' ~ sRs=. d~~. p. -"R-"-A-'~' 11-.------'1'.----'-----.. -----.- '- ----+----:---------,....----~--,--·----r·----i-------!--·---- ---------i-----~I----- --,_.-
PLOUGHING 6" ~4. .... i ~'!IGanoM.1 R" - "90 ; ~ ~ I 'I 10 U 9 , 11' 'S 0 .." '1' '" 39 I "8 l ~3~ 1~' 1~' 23 49: R;. to· ~ R~. to l~' Rs . .&. P. Rs. -t. 1'. Rs. A.. P. &8 . .&. p,: R!!. A. P. Rs . ..1. Pg' il Rs. A. 1:', ~ Rs. A. 1', ~5~ ~ ;.1

1 

~~. As l~ I R;2 l~' 1~' 
I 1 II I ! 703222582234,8 4 SIll' 91144712 543479107 

I PLOUGHING 9# , 'I i I' I 
I 1 f i I: :, 1 ____ --II PLOUGHING 12' , t " } I I iii I 

MAIm:ENANCE I TRACTOR I, I I ,I 0 • 1 "8 7 I i I' 

OPERATION 

1 pUhK::7 Ii ~~:. :. !:r:: i~~ .: }~~;l:~_~·O_/o, 11 ~ _~;::sel~e_~:~ =_~=~!~?!-:Oll il;:;--:: -~~Tlo", ;;;·:".T:", Rou, ." Aore. 
I I -456 per Hr. Pf't'month. Hour. Acre.! Hour. Acre. I I I 

~~-i-~ "~-. '''R-!8-~-1-'-~·· -ff-_··~T~R~._.-'U-~_-'(-:R~ .... · -_!:·lM~·5~~-J-~;~~~~I.-:I--4.-~-t-7 "A-o-'-:II:-}---:- H·~~'i1~~:;~II! -·--~-------.. -·---I_:O-U .. G .. H-IN--G-I¥------+G-.-~O·.';'-4-' IGf~~O:G.u"U:I~"IJ,,::T =:Il~'~;:' G,,"0.391--L2-b3-'·--j-L-~-:-;--

I
I 12,OOO:225S:70:~Z Ii'! 

I PLOUGHS " PLOUGHING 9"' 

OR II~i:~' 638 1 °1 : Ii I ' 
---:::=-===--- PLOUGIIS, Eto. II I \ I I' I 

TRANSIT , cANVASSING I \ 1 I i 

GENERAL ;~;;;;ON I i II I.'! Ii . I I 
_________ 1 IDLE 1'!ME.. 187 I. 1 II ! 1871. 1 i I 

70 3 2 

187 13 I 

22SS 41119 

, 

I 
1 

262 14 3! 

I Mould PLOUGHING 12", I 

I Board. I I ! 

~~",:"M~N_T_S_.i_I_ .. -1 ___ 1 .. ___ : _I i 
i ! 

500 (I 0 j 2 years. 

i 

CAMP i 

I 1----
EQUIPMEN'l' 

TOTAL .• .. 22115 6 J 90; r1 4. O! 9 1 10 11 9- III 5 S 0 i 0 9 1 38 8 7 39 1 S 1. 318 811 23; 491 [ 
___________ '--____ '-------'-____ -'--_-'--! -----"---"----.----L.----'---_'--_______ ~ .. __ _'_ __ -'__ _ __L ___ __L __ ..J. __ ..L_ __ ____' __ . ...L. __ ._.'_ . __ ._._. __ ._. 

3HlllO~ 34 3 ij 479 10 7 756 (I 3 II 184 0 0 StrAI\.£ CIL\.R-GEABU!l TO I i 11 :! 
- .. --,:---::-:c:::~ . __ L-__ :--:~-.----_--------------..l..-----L.------''-----...!----~''~'~N~E~M~L!C.!.~Io~. ____ _' _______________________________________________ '_ ___________ ~...! ____ L. ___ .L __ ~I ___ ._I. ___ ~_o __ , ___ . __ '_ ____ -' ___ _ 

LOSS Rs, 5'12 0 3 , 
""--------------------------------------------------.-,-'-ru-'n-~-----.-m-~---t-.-I~ .. P-~---hl-on--.. -d--G-'-n~---'c-n.--~-,-.-M"--allixm----wd---P-ro--,.-t-.-t-O-N-o-,o-,-HO--u-~--run--¢-O-,.-d-;-OD--.-~-h-O-P-.-,.-t-~-n-.------------------------------------------------------------------------------------------------------------------

I 

- --... _------

i' 

c ________ _ 

For Bunnah-She1! on Stomge and Dbtdbuhng ec.. of India, Ltd. 

(&1.) J. C. REED, 
Gtneral Managu, Dtvtlopment Dtpa-rtmmI. 

•• 
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TRACTOR OPERATING STATEMENT. 

Period' 20th February 1931 to 30th Tum 1917 ___________________ .-__________________________________________________ ~---~~--------------------.-~~=m~~~~_.~~~~~~~~~~~~----~_=~~-----.-~--,--------~ 
DIRECo CHARGES. CO"'r "["IMA"Y DIRECT CHAR"ES OVERHEAD OHARGES OWNER- ()os'r 8Ul\O[ARY O\"T~Ii:R OV~RHEAn OHAHGER ('0'11 FI:\,"AL COST BtJ..\j]{ARY CONT. 

TRACTOR UNIT NO. : JOHN DEI<:RE "D" ~ ~ tj "Jl" '" - '-" • OPERATOR. OPEIUTOft. TRACTOR·OPlmA1'Og, I RACl'OR.·OPERA'rOI{. 
MODEL. - -----,----,----,.---- --.....:.-,-----,.----:-----,-----I I I I I 1 'I 1RANSll' 

LOCA'l'ION: DADU A.-~D PADIDAN (UP TO LAIIOUR. l!'uEL---LulI.IWJA!'ITS. l\IATlfRIALS. Allocat.ion Ac:re~ I Time I - & 
THE 5TH MAY AT DADU). I------i---------,------------------~--------.;...-----_;_---_ :\TaintOlianue TotaL Ploughedl ~"Ol"ked I COl~t Co~t Tnterest. Depredation. I 'fotaL Co"t T'er Honr. Coet per Acre. I'lupern~or~' I "up('r",,~ion !1i-1'l;>{P.R·U. TO'I'4.1, 

-'LOUGH; JOHN DBERE }-roULD BOARD. I I Co.."t>ll or I in Jlllr Honr. pflr Acre. I RalarlP·8. I Othflr RX1JflTlSe I 
DISC. Drivers' Wages. _ Pet.ro}. Fuel Of K. on Rate. Lubricating Oil Rate. Grea"!!e I-tat~. >spare Part~. RcpaJrsll.nd Cult.iva,j.eu! HOUlli. i I I 

_______ R_AN_' _S_O_'_IE_Di_s_c_· _____ il_-:c-__ _ __ ,----1---.1-----'1. ____ , __ . ____ + ____ I ______ .: _________ +_S_nn~~s, __ ~ ____ : _ .. _____ _1,, _____ :i _______ I--__ __ 1 ____ . _____________________ ,_ -,.------:------,-----~t -__ -r--___ _ 

Rs. A... P. Gallona. Ell. A. P. Gallons. Ns. A. P. ,Gallons. 8,3 ... L P. Lbs. R~. A.. p. Rs. A.. P. Es. A. P. lts. A.. r. RI!. A. I,: -! H. M. :&s. A.. P. RlI. A. P. R8. A. P. Rs. A. P. }ts. A. p. i R~. A. P. Ra. -A. P. Rs. A. p. Rs. A. P. 1-ts. A. p.,1 RA. A. 
PLOUGBI)fG'6'" 

OPERATION PLOUGHING 9~ 

'" __________ 1 PLOUGHING 12# 

~1AINTENANCE 

TRANSIT 

GENERAL 

TOTAL 

TRACTOR 

PLOUGHS, Etll. 

CANVASSING 

ORGANISATION 

TRANSPORT, 
CA},:[PING & 
IDLE TIME 

316 9 6 44·08 66 2 0 1,446.83 1,13413 41166.35 244 14 7 lO9.57 54 12 6 572 3 9,2,389 i 8 ~ 416·218 I 1329 5 3 12 9 5 It 10 239 4 4 293 7 9 i 2,922 3 9 4 )(l 2 7 0 4 4% 3 8
1 

)''}9 14 II 611 1:3 I -i.l:lU:) 

! I 

2 7 6 

212 11 3 

{i31 12 3 

0·17 

44·14 

o 4 0 5·67 4 7 2 0·65 

66 6 0 1,452'501,139 4 6 167 ·00 

332 5 II 97 13 il 

U7 7 2 24 8 {I 

I o 15 41 0·43 o :I 5 

31 I 
8 5 i 416. 218 1 

212 11 
I 

572 3 9 12,610 245 13 11 ]110.00 55 0 0 I 449 13 1 \122 fi R 629 I) 

-,--- --

*Mainteuance, Interest, Deprooiation & General Charges are allocated Pro ratS: to No. of HOul'1! elD.ployod OIl (lach opera.tion. 

289144.1 293 7 :-91 

8 5 • 

212 11 3 

3,143 4 6 

284 2 5 

710 6 I • 

J06 9 11 

2H6 8 10 "II 13 I 4,120 35
1 

Oost 
pel" Houl". per Ac.re. 

per Aere­
lX'r ITnur. 

, 
, 

I Eal'l1illgg. 

13,329 II 11 

.. ---_ ... _-_. _.--_._----

CAM!' 

EQlTIPM"F;NT 

SllAltE OHARQEA.BI,}; TO 

(~:EN_ER:-I.I:. :-I./? 

DATA. 

857 14 0 

12,000 
700 7 6 

500 ° 0 2 yeart3. 

Deprecia hon 
at K.I't,U·­

Amt. !Jel' AllI1l. 
or Hs.* ·107 
pOl' 559S/ 
l2000 Hr. 

Ll1eroHt 
at; It1>te 6% 

l-l0:rAnlll. 
or Rs.--­

per lllo.nth. 

Re . .1.-. -,-. - O~,hs lJusi~ -,.­
of (i Plough. 

ing 
Diontha. 
Rs .. 18. l'.~. 

293 7 9 239 4 4 

REMABKS. 

CONSUMPTION. 

FUEL I 
-

DESCRIPTION. lXK. OIL , GltEAS.h:. 
Kerosene b'uel Oil 

, 
poc 1 poc poc por 

I 
I 

Hour. Aere. Hour Aore. per Hour. per Acro. ! per H<}IIt. per Acre. 

------------

PL 

PL 

PL 

------------------
GaHoll.'!. Gallons. Gallons. Gallon:>, GallOIl~. Gallons. 

OUGHI~G (iH 2'30 3'48 .1J7 ·11 ·26 ·40 

OVGHDlH W 

OUGHING 12" 

-

--- ----.. - -- --

For Burmah-Shell Oil Storage and Distributing Co. of India, Ltd., 
(Sd.) J. C. REED, 

i 

---------
J~bs. Lbs. 

·17 ·2. 

1 ---- --,- -

General Manager, Development Departn'w/,t 



~ACTOR U~IT No, 1. 

:JPERATION 

TRANSIT 

GENERAL 

CANVASSING 

ORGANISATION 

TRANSPORT, 
CAMPING & 

:T=O-=T"AL-:------.. -1 IDLE TIME :: 

16 13 8 

9 2 3 

284 3 0 

DIRECT CHARGES. 

32'02 30 0 1 1'44 2 14 0 1'60 0 9 7 

I 

757'50 708 10 9 i 34'00 68 0 0 3S'QO 14 4 0 22 14 0 I 126 6 8 149 4 8 I 

COST SUMMARY DTI{f<iCT CHARGES. 

50 5 4 

76 2 3 

1,224 6 5 137'18 280 151 

OVERH~;An CHARGES 
OWXER·OPERA'l'OR. 

40 4 7 

50 Ii 4 

76 2 3 

186 13 5 1,451 8 5 

'" Maintenance, Interest, Depreciation and Geneml Charges are .. lloC<l,wd I'ro. rata to No. of lours employed on each operation. 
t Owing to the way our pa.st records were kept we are unable to complete these columna. ~he new system of records in force from Sepwm l)e!' 1st allows for all this informatioll. 

356 

TRACTOR OPERATING STATEMENT. 

Period' 20th Mu·rch ]93] to 30th Ap1il ]931 

COST St·MM.:ARY 
OW:\"ER·OJ'EBATOR. 

OVERHEAD CI-iARGES 
Cm,""TRACTOR.OPERATOR. 

168 4 7 

110 0 0 684 2 I 324 4 4 

PROFIT: R". 293 fj 6 

MEMORAND"CM. 

2,245 10 6 I 2,539 0 0 

CAII:[P 

EQUIPMENT 

SnARE OHARGEABLE TO 
GENEJl.AL A/C. 

DATA. 

DESCRIPTION. 

2 years] REMARKS. 

CONSUMPTION. 

FUEl. 
Kerosene Fuel Oil 

LUB. OIL 

Gallona. 

'118 

'23.6 

'260 

GREASE 

t 

Lbg. Lbs. 

'131 

·260 

'291 

For Burmah·Sball Oil Storage and Distributing Co. of India, Ltd., 

(8d.) J. C. REED, 

GMU'Gl Managtr. Deodopmem Dapa""","" 

30 



T1tACTOl\.OPEl\,1lrmG STATEIiENT. 

e)R UNIT No, 2 MERGEDBS-BENZ. 

Pmoil: In JanttQ'1I1931 to 301A April 1931. ~ _____________ , ________________________________ ~ ______ "~ ____________________________ ~ __________ --~:~~~~==:~=:~:=~~~~~O""'~RHEADCH~A=RG='E~S~------;-----------------------'---------------f--------------------------------------------~------------------~------------~~--------------------------------------------

OVERHEAD CHAR,QES COST SUMMARY CONTRACTOR. I FINAl, COST SUMMARY MEMO~'DUM DATA. I CONSVMI'TIO:N. 
mRECT CHARGES. COST SUMMARY DIRECT CHARGES. 

-----~-- --,.- -,-- ---~ .. ~ ---- ----
~~______ __ __ __________ _~_____ OWNER·OPERATOR. OWNER· OPERATOR. ___ OPERATOR. __ -'C"',O"'N'-'OTRA~~CT:="O~R::'~O~P~E~R"_A~T::O"'R"-·---I---------·--+----------.---------""~==c_--- 1-- ----- -- - ---- --- ---.------

I - ----- I -) TRANSIT I I I ) Depreciation CONDITION. WE I I 
3-1ATJillIAI B. Allocation Acres I Times I i & I t Cost Rate i CoBt Estimat.ed

l 
at Rate---I Int.erest DESCRIPTION. 1-=~~~~=-~"L~;;;r:!:.'2=-:::' LUll. OlL. GREA~E 

[ON: DHARWAR. LABOUR. I 
iH: 3 FCRRm.v INTERNATIO~~~~ Dl'iYOI'8'-li---;:trOl. 

MOULD BOARD. -"Ya~es. 
I 1', 
I 

_____ , __________ . __ ,..,________ /iMaintenauce Total, Ploughed I Worked tCost Cost t Supervisors' Supervision. GENERAL TOTAL. COH" I per Acre. per~HA('re II Earnings. ITEM. ,De:scrip. pUpr:?~." ,Life ,Amt .. perAnm at.R[lAte6% I' <- Ker"~('lle Fl1t'l(l:l --,c---c-------- -----~ -----, 

I
, Gree~e R!lil'!. Spa.re I'WR I Hel)a-irs find CosL'" Of ill per Hour. per Acre. Interest. Deprecia.tion. Total. Cost per Hour. Cost per Acre. Salaries, O(her II per our. I per our. i' tlOn. .,,' 0 -- I or Rs .. 604, pff nm. t I jJer W'l' '" - tit I 

Ol'K.OiIRlitc. Lubl'i<:ating Oii Rate. , CuiU-..;uted" Hours. Expense. Re. Hra. ! per 7250/ :orRs.-~_-_, _____________ ~-~---------.!--p-"-' Acre. Hour'I,A~f~'1 per Hour. pef_:\cre. rtorHour. !I per Arre. 

Fr;EL---I.U:r.RTCANTS. 

-, ----- '-~ 
A. r. 10 (1' 

__ __ _ ___ . _______ . _1 _______ -=-_____ I_~~dTief!. 1;,_ ____ _____ I---i---+----~I-----~--- 1, ______ 1 ---1------"------I--,::----',--::c---------f------::-,--I-----------_1 ____ '___ ! 12000 Hr. I pl.'T 1l;<J~h. ,_ Hour. 1-=--= __ -=--__ -::~_:-----:---- _______ ; ______ _ 
Pl~ ~~ P4 'G"lic.n8~ g'i~'~' , G"I;~~:, Rr;' ;' 1 R" A. P. ,"- A .• .' ~~ ~.;. , R~2 lS'1~' 12 ~i ~II R,. A.' R;- t~· R~~. ~'l RIO 1;'~' R:i ,~. '8 R,. A. •. R~.~.~. R';~. ~'I Rt,~, ;'1

1 

R;i •• ~. ~~o t· ~: R, A.'. ~O'I~' '. ~;. t· ~'I ~;8 t· ~ T::~::HS M'~:~:, 1 Rs. A. P. III I Re. A.. P'II ~,D::[~l:~~ I :~:~~:::~:: 1 G'llill~~~~ I G.I"-Gall,. i G,ll,", II Gal!.';;~ Lb,. ! 
PLOUGHING 6~ 

OPERATION l'LOUGHINQ !,l# 

PLOUGHL~a 12" 
----I 

l"TENA~CE TRACTOR 

__ ~ ____ I PLOUGHS, Etc. 

rRANSIT 

GENERAL 

TOTAL 

CANVASSING 

ORGANISATION 

TRANSPORT, 
C~oI,.MPING& 
IDLE TIME 

__ ~ __ -L ___ _ 

R~. as. ps. 'CallOllS. 
, 5 1 

304 11 6 

23 -4 3 

412 4 2 

749 9 0 

B.s. 

28'88 

808·00 

ill 3 Furrow R~_ AS. PII. ! 
342 I 6 i (iO.82 17213 3 48.65 3715 6

1

' 538 011 1,305 10 8 267l 693 37 , • 3 7 277 8 7 419 2 7 2.092 5 JO 713 7 23512 8
1 

54012 2/,,392 3 5 4,261 2 1 1515 5 12 0 0 '3,207 0 0 OR D~~~;'~1 7.25000! 12.000 43115 8
1 

28. 0 • PLOUGHING 12" ""'9 i ·228 I ·124 

, 394 7 0, 160 1 2 I I IMPLEMENTS I ~~~. I : , 1 

13 1 1 2·32 6 • 8 

36.'> 9 11 (l:)·Oo 184 11 G 

I' 86 1 7 3 

I 
I 

52·00 40 9 4 160 1 2 554 8 2 

44 6 3 

4J2 4 2 

1,894 15 11 304 7 01 
----~----~----~-----~----

7lCi 0 4.31 15 8 

.. 8 3 

297 0 

540 0 

o I 681 2 2 

I I ' I 

TOTAL •. .. 7,250 0 0 I 12,000 I 431 15 8 286 0 4-

I
I I 

CAMP 

EQUIPMENT 

000 0 

REMARKS. 

i 3,315 0 0 StuRE CHAROltABLB TO 

o l 1,238 6 11 11.434 12 1 4,391 {1 10 I 1 
_ __ ~____ _~ __ ~~_--'-___ '--____ l-------'-i--I --'-------'----, ---

GlCNElU-L A!e. I l I ! 
-------------'---'---'------'---- ~--~--~----~--~-----'----------'-------~-, --~--~---~---'--- ~-~-~ - ~~--

LOSS: RH. 1,076 6 10 

---------------------- ________ .i-I ----- For Burmah-Shell Oil Storage and Distl'ibuting Co.~;'-Ltd.. -

(Sd.) .J, C. REED, 
G!nua1 Manaqer. Development Department. 

* Ma~nLGnancf\, Intl'~st, DeprodatioD and General Charges arc allocated Pro rata. toO No. of HO~r9 employed on eat'h operation. 
t UWlOg to the way our' Pllst rtooords were kept we are unable to complete these columns. The ~w system of l'OOo:rds in force from Septem.bet lit allow. for aU tm. infomaatioo_ 

•• 
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DillEGr CHARGES. 

HATWBJALS. I AlIOOa~iO~! 
I Cost,· 

l' K. Oil Rate. ! Lubricat.ing Oil Rate. Grease Rate. 

_____ ,. ____ 'j Ma.intenace 

Spare Pa.rts. I Repllil'a and 

I 
Rs. A. 1'. i Ganons, 

1 1,06.'5 2 4 122 '97 

8 15 2 1·03 

Rs. A. P. 
187 15 2 

i 

i 

I 

_Lhs. 
103·13 

1 9 3/ 0·87 

I 

I 

____ ~I Sundries. J: _____ 
1 

Rs. 4. P.: 
51 9 0 Rg. A.P.\ 

} 687 1 10 I 

01 
o 7 

US, A. 1'. 

66 13 1 

Rs. 4. :p. 
753 14 II 

10 1,074 I 6 124·00 IS9 8 51 104'00 52 0 0 687 1 10 86 13 753 H II 

._--_._-_._-_ ... _--_._-'------' .--

868 

TIlAcron OPERATING STATEMENT. 
PeNcil· 20th February 1931 /031J1h June 1931 

OVERHEAD CHARGES COST smlMARY OVERrrE.~D CHARGES FINAl COST SDIMARY MElIWRANDUM. , _________ D_A_T_A_. __ ---,----.-,--.. --.--.-1', 
____ OWNER.OPERAT~R-:-.. - .. ---I--..:O"-'::"~N-"E~R::.0:c,P~Ic::lR~. A:;.T~O:::R~·'--_I-C:::O:::.N::.T.:.:.:ft.:.:~C::.T~O:::R~.:::O:.:;P~E~R:::A~T;::O:.:;R::...! _._-"C-"O.:::N:,:TR=A",Gr=O.:::Il;::.O;::P:.;E:,;Ilc:;T:;A::.:'I':..:O;::Il;;::.c........ 1 _________ 1 ,-

Acres I Time \ ·~-l~ ---- I -"-' I I I TRAisr! I Cost Estimated 1 ~~~~~.ti~ I Inte"cst I CONllITfON. I DESCRIPTION. 

Ploughed 1

1

'1 Wf~ked i C~t : COl' I Intere,t. Dep",ciotion.! Total. Co,, per Hour. 1 Co,t perAcre. SU~:f':;;:.S' O~h~~E~~~~;e. OENERAI.. TOTAL i Cost Co,t pe~l':re Eaming'. !TElL D't%~::. pup~~~:se , o{_'i_fo_ A~:'ls~i.t~m. a,~)~al~~!~~!' -K~--I--~~uol O-j-I.-
or H I per our. I per ere. 1. I I, per-Hour. pel' Aexe. per Hour. Rs HI'S. per5H7/ of Rs. _._--,:' ,I, ----- .-----~ 1--------·- ~--

____ ICul .. _'_iv_a_t_ed_. OUl'S. I~ ___________ !_. _____ !.,~, _____ • _____ --tl _______ ' _____ -.!---R-.--.-:------:I:--.----~.-_--_-:i.--_-.---------I _____ :~--.--_+---------I .. ---.-ii.---.-·--._----.,--l-2O_I .. JO_H_r. __ ~::~~~~:~_I_, ______ . ___ ._, _____ . ____ . ____ .I_H_l_~:_~._! )~%. \ Ifo~~,., !_A_F_c;_.~ ... _I_-H .. r_'_':-.---:,-~-~-._.:-H_~-~r-Ol-.. -i:_~~_,~_e_. 
2~~~2 ~.~. 334'029 ~·S~· R8.i·S ~! ~" ;. ~" n~~' ;. i :;2:4 ~'I' 2~sOO~'~' R;. '7' :i I R;. 10'1~' 300 ~~. I~~' I~';- 1,~j~ -:;~. 4~5 tli ;'1 Rt Ai ~'I Rt:i AO~' R~ t ~. :':72 ~. ;. / Rs. '. r. IRS, A. r. ~;' J]~~:;\:. i I 10,Uong. ;Oallons. ;GOllon •. j ~allon'. Gallon,. ,Oallon,. Lbs. i I I TRACTOR McComliuk 5,108 14 0' 12,000 '1 months. I Ii PLOUGHING 6' 2'4·, 3'86 Ii.. i," '23' '37 '20 Ii 

.1

' Deering. Rs. A. F'j 
I • I'LOUGHING 9' ' , 

. PLOUGHS 252 14 6 245 9 71 I ! I 
I
I Inter" 'J PLOUOHING 12' 1,1 

OR national I ' ' 
2 Furrow 638 1 0 12!OOO ! i 
Mould I 

BIPLEMENTS Boord. 1 : ,I 

1---T-O·-T-A-L-.-.·t-----!-5-,7-46-1-5-0-"---.. -.1--2·-5-2-1-4-6· 1--------! I , ! I 
1--. i 1 : 

CAMP 50 0 0' 2 years. i 1 

__ E_QU_I_P_M_E_~"T_ I REMARl!:S. I [' 

I Ii' ! 
SltABE CHAttoEAJlLE TO __ * ' ,I 

Total. 

10 11 6 

461 8 3 

CONS"CMPTION. 

COST SUMMARY DIRECT CHARGES. PUEL 
LUB. OIL GREASE. 

'31 

151 11 8 16 II 6 

! I 

334-029\ 528 5_l_. __ .. _: ____ . __ 1_24~~.7L252~~ \ 3,:~: .1:_: __ _ 
1,034 5 6 4,355 12 3 266 S 10 

LOSS: R •• 1,653 S 6 
:F or BUlmah~Sbcll Oil Storage & Distributing Co. of India, Ltd .• 

'rlntenance, Interest, Depreciation and Genera.l Charges ft.rG a.JlOQtl.tOO Pro rata. t.o No. of Houra eapIoyed QJl each opentiOJ.1.. 

(Sd.) J. C. REED, 
a....tul M01l4g<r. DevtloptM1li. D~p.n"...t. 

IbI 

" 



CONSUMPTION. 

FUEL 

Kerosene Fuel Oil 
LUB. OIL 

per per per per 
Hour. Acre. Hour Acre. per Hour. per Acre. 

- ---------
Gallons. Gallons. Gallons. Ga.llons. Gallons. Ga.llons. 

2·30 3'48 '07 ·11 ·26 ·40 

.. 

Burmah·Shell Oil Storage and Distributing Co. of India, Ltd., 
(Sd.) J. C. REED, 

GREASE. 

per Hour. per Aore. 

Lbs. Lbs. 

·17 ·26 

Geneml Managef', .Deuelopment Department. 
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ENCLOSURE m. 
NOTlD BY THE MINISTRY 011' AORICULTURE, LoNDON. 

The forms relating to the operating costs of tractors employed by the Burmah-Shell 
Oil Company seem excellent in every way and evidently great care has been exercised 
in their design to secure all the basal information nece.'!I\8.ry to give an intelligent analysis 
according to· various circumstances. 

There are only one or two points to which attention may be called. It is noticed 
that the life of the ploughs and other implements used with the tractors is taken to be the 
same as that of the tractors. In this country it would be usual to assign longer life to the 
implements than to the power machines. -

It is aIRo noticed that in depreciation and interest the tractor and implements are 
regarded &8 a unit, the charge being allocated as a composite figure •. In this country a 
variety of implements is used with the tractor on which the charges do not all go to the 
I!&me department. Englil:lh practice, therefore,. would keep the depreciation and interest 
of the power machines separate from that of the implements, and it would seem desirable 
from the point of view of the owner.operator, to keep the charges separate. 

The methods used in depreciating implements and machines are the subject of a good 
deal of disoussion. In England tractors are written down 22~ per cent. per annum on a 
diminishing value basis. This method has the advantage of depreciating more heavily 
in the early years of the life of the machine and probably brings the valuation more into 
line with re&lis&tion values. 

All methods.re arbitrary. The real figure can only be obtained after the machine is 
scrapped. 

After deciding the rate of depreciation there are two methods used in this country. 
The first is to allocate the time taken in the operation and the second on the amount of 
fuel consumption. Bot,h have their advocates but there is little to choose between them. 

It would be interesting and useful in making the analysis of the data to give the age 
of the tractors or alternatively the number of hours of work actually accomplished prior 
to the year for which information is being recorded. Fuel and oil consumption a9 well &8 

repairs will probably be heavier &8 the machines get older. 

The cost summary of the Tractor-operating Statements might be given in more detail 
to meet the convenience of persons who have not the time to go through the big sheets. 

It docl' not appear that the Statements require any alteration. They are admirable 
for the purpose and have evidently been prepared by an experienced man. 

If the Company desire to have an opinion on the ('osts themselves, this can be given, 
but at best it would be of very doubtful value because of differences in conditions. 

Ministry of Agricultul'e, 

10, Whitehall Place, 

London, S. W. 1. 

ENCLOSURE IV. 

LE'l"l'EB FROM MR. C. P. G. WADE, BURMAlI-SHELL, BOMBAY. TO MESSRS. BunMAH·SHELL 
OIL STORAGE AND DISTBIBUTLNG CO. OF INDIA, LTD., LONDON, No. D./A./I, DATED 

THE 9TH MARCH 1932. 
We thank vou for vour letter Gen.fB.f9-32 of the 10th ultimo (not printed) enclosing 

a oopy of the coinments "(Enclosure III) of the Ministry of Agriculture on the tractor ope­
rating statements prepared. by us. We have read ~hese comments. with very mucb in ... 
terest, and are much obliged to the Ministry of Agriculture for theu comments and sug­
gestions. 
Ml23ICAR a. 
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We have the following further eommenta to make on the Ministry'. note:­

Regarding the keeping of the Depreciation and Interest charges of the varioUi imple­
ments separately. we agreethatthiB is desirable, and our re&8On for treating the tractor and 
implement as a component unit in the past hal been that we have only been carrying out 
deep ploughing experimentAl aud thl'refore each unit eonsistAI of a tractor and a ploo!(h. 
We are, however, now carrying out 80me harrowing and Bf'eding work and in future state· 
ments will show the Interest and Depreciation charges separately on the tractor and on the 
various implements. 

Regarding the basis of Depreciation, we entirely allJ't'e that all met.hods 1m! arbitrary. 
We are actually depreciating on the basi. of a life of 12,000 hours for the tractor, but are 
now inclined· to think that this life is too long and are proposing to reduce it to 10,000 
hours. 

We will, in future, give the number of hours of work actually accomplished prior to 
the period covered by the statement, &8 we agree this will be very uaeful for comparative 
purposes. 

We also agree that the cost summAry of the tractor operating statement. might be 
given in greater detail to meet the convl'nience of persons who have not the time to go 
through t·he whole of the big 8tatements. We are giving this matter our attention. 

We do not think that an opinion on the costs themselves will be of any great value 
because of the dilferences in !)onditions in India and England &I pointed out by the 
Ministry. 

ENCLOSURE V. 

FRoM TIm DBPUTY DIRECTOR 01' AOBIOULT17RlI, S. D., DBABWAR, '1'0 nB DmKCTOB 01' 
AOBICUJ.TURB, B. P., POONA, No. C./24 01' 1932, DAftD C.llU' HIBEKBBVR, 'l'B1I 16TH 
JAllUARY 1932. 

With reference to your letter No. 688/266 of 9th instant (not printed) I have the 
. honour to return herewith the five Matements together with the following remarks :_ 

(1) The statement designed gives a clpAr idea of the cost of fuel and lubricants and 
is quite in order so far &I! tho oolumtia ,roder this head, are ooncemed. 

(2) Under tbe head of materials it is not clear wh.,tber cbal'\!eII of ap&rP. parts MId 
repairs are normal or dul.!' to accidents. It is desirable that they should be 
divided into two sectioIll!, normal and abnormal due to accidents. Tl this ia 
not done, tbe chargCII may be normal in one CIIM whereu abnormal in another 
and it is not possible to study the relative meritll of different tractor&. 

(3) Under the heads of intereRt and deprecilltion char;ea should be calcttlated only 
on the tractor and the particular impIPinp.nt used rathf'r than all the im. 
plements purcbased :with the tractor as is done in the case of John Deere 
Tractor. 

(4) Drivel'll' wages and Supervisors' aaJaries during idle. time ahould be divided into 
three parts &8 under :-

(a) Due to weather conditions being unfavourable for ploughing. 

(b) Due to break down of the machinery. 

(e) Due to want of land for ploughing. 

, This is n~ to enable the owner or contractor-operator to understand which ia 
,.,voidable and which is not. 

(5) The column of supervision (other expense) does not give any clear idea but the 
charges under it are very heavy. The contractor-operator woWd like to 

; know definitely and separately what other main u~ AnI Iq __ , h. 
:would see ",:hether he could avoid or control t.heiD. 
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From the perusal of &ll the five sheets, I find that overhead charges of the contractor. 
lel'ator are very heavy and prohibitive and it seems necessary that they should be divided 
.to two classes, avoidable and unavoidable, as explained above. 

. 1 am sending a copy of this letter to Burmah-Shell, Bombay, as they ahave asked 
,e also separately to offer my remarks. . 

No. C./25 OJ' 1932 DATEDCAlIrIP HlREKERUR, THE 17TH J.uroAIlY 1932_ 

Copy forwarded with complime'nts for information to Burmah-Shell Co., Bombay 
ith ruerence to their letter No. D.C.-D./A./12 of 21st December 1931. 

ENCLOSURE VI . 

.:ETTER FROM MR. C. P. G. WADE, BURMAH-SHELL, BOM1lAY, TO THE DEPUTY DIRECTOR 
OF AGRICULTURE, SOUTHERN DIvIsION, DHAIlWAIl, No. D./A/.17-B., DATED THE 20TH: 
JANUARY 1932. 

. We thank you for the copy of your letter No. C./24 of 1932 of the 16th instant (Enolo. 
U'8 V) addressed to the Director of Agriculture. We have the following comments to 
lake on your remarks :-

(2) The report on the season'l\! working will clearly show any spare parts and repairs 
that can be considered abnormal, and we do not think it desirable to sub­
divide the headings of materials further in our statistical statements. These 
statements should be considered as a whole together with the report we will 
be publishing on the Sf-as on's work. 

(3/ Under the system in force for this season's statistics, interest and depreciation 
cha.rges will be calculated only on the tractor and the particular implement 
used therewith. 

(4) Although in theory we agree with your sU!looestion, in actual practice we think 
it would make the statement very clumsy if we were to make the further 
diVisions suggested by you. We will endeavour, however, to bring out the 
points mentioned by you in our comments and report on the whole season's 
working. The supporting statements we receive in this office from the 
field give all the information required, and can be supplied to anyone who 
applies to us for the same. 

(5) In the statistics for the current season's working, the supervision charges will 
be allocated more accurately and in a more detailed manner to individual 
units. 

We are much obliged to you for your comments on our statements and shall always 
18 glad to have any suggestions you may care to make in connection with our tractor 
rOlk and the statistics connected therewith. 

ENCLOSURE VII. 

rOTB BY MR. H. C. E. PETERSON, AGRIOULTURAL ENGINEER, BBNGAL, DATED THE 14TH 
FEBRUAIlY 1932. 

With reference to your letter No. D/A/12 of 21st ~ember 1931 (Enclosure IT) 
~om the Burmah-Shell Co. covering copies of Tractor operating statements, I beg to make 
ile following remarks t-

I oonsider the system followed in drawing up the statements quite good but ~1ll8 
ilould be a Bflpar&te column showing the area ploughed by each tractor per hour against 
ilt depth. The total area plaughed and the total COl't. for such ploughing is shown as also 
08t per hour but not the area ploughed per hour, if this were also given, one could comp&Ie 
t a glance the capabilities of each machine. The horse-powe~ at the draw bar of each 
~tor might be ment.iQDed, also the Ilumber of iwTows and WIdth of each of the mould 
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board ploughs in use with each different machine, tbeee partioulan have not been ItaW 
in every case. 

Whether the tractor is a crude oil, kerosene or petrol, might &180 be mentioned. 

In conclusion I would be glad to leam why the c08t of ploughing per acre at the lame 
depth and with the same type or larger plough with a crude oil tractor working at 
higher ploughing speed should work out higher than a kerosene or petrol tractor when the 
respective c08ts of the two latwr fuels are so much highu than crurle ~uel oil and the 
quantity consumed per B. H. P. per hour of the fuet oil 10 much '- , 

For instanoe, the Marshall Diesel c08ts Re. 9-11-4 to plough an acre at a depth of 6· 
whereas against this performance is shewn the McCormick Deering v.hiob p .... umabl 
is a kerosene tractor with only a two furrow plough o08ting Re. 8-10-11 to plougb the Ia 

area. Again a Caterpillar which is a petrol tractor with a 3 furrow plougb c08ts on! 
Re. 4·12·6 per acre, this is difficult to understand and might be cleared up. 

ENCLOSURE VllI. 

LETTu J'ROM MR. C. P. G. WADE, BURMAH-SlIBLL, BOMBAT, TO TIDI DmlllaroB 01' AGRI­
CULTURE, BENGAL, No. D/A/12, DATED THIll 1ST MAacK 1932. 

We thank you for your letwr (not prinwd) and enolO8ure No. 2269-11/4/32 of th~ 
16th ultimo (EnclO8ure VII). We have read Mr. Pewrson'. oomments lIith interest. It 
would be quite impracticable to show the area ploughed by each tractor per bour, ... thie 
would involve measuring up the land hourly. Actue.lJy in practice, measuring up tha 
land each day afWr is a diffioult matwr, especially when more than one tractor is working 
on the same plot. 

The total time worked is shown in hours, as &180 the total acreage, and it iI there· 
fore pOBBible to obtain the average acreage ploughed per hour. 

We agree that the horse-power at tht; drawbar of each tractor migbt be mentioned,l 
also the number of furrows and the width of each of the ploughs, and we will arrange to 
do this in future statements. We will also state in the statements wbether a tractor is .. 
crude oil, kerosene or a petrol tractor. We enclose dl.>ta.i1ed working o08t .ta.wments of 
the Marshall, MoCormick Deering and Cawrpillar tractors which will, ws trust, make the 
position olearer regarding the points raised in tbe last two parsgraphl of Mr. Petenon'. 
note. We have the following comments to make in amplification of thie atatement :--' 

The Marshall tractor took two hOU1'8 to plough one acre, whereas the MoCormick 
Deering and the Cawrpillar took Ii hours and 1 hour respeotively per acre with a .maller 
plough. We had numerous break downs with the Marshall. 

Regarding kerosene oonsumption, the Cawrpillar tractor has been used with a 3 and II 
furrow plough, so the outtum is greater resulting in the ohargee per acre being lower, whilst 
the MoCormickDeeringworked with a 2-furrow plough only, tbe OOllt per acre being the .... 
fore higher in the latter case. In the case of the .Marshall. the Fuel ohargea are only 
&.1·12-8. 

Regarding Lubricating oil oonsumption of the McCormick Deering, thare were conltant 
leakages from the bl'f'.a.ther, whioh accounts for the high oo8t. 

Mainwnanoe charges depend more on the nature of the 10iL . The CaWrpillar worked 
in Ga.<lag, where the soil is more favourable for ploughing than in Sind. where the Manball 
and McCormick Deering worked. 

Regarding inwrest and Depreciation oharges, the COIIt per acre in case of tha Marshall 
is higher because of its lower acreage. It worked for 49 honn in 41 daya remaining idIAI 
(or the rest of the period. 

We ~re runmng the Cawrpillar tractor. 011 keroeell8 oil and Dot petrol, ... ltated II, 
Jaa. 



Traetor Operating Statement Analysed. 

I Marshall Diesel 15!30 H. P. McCormick Deering. Caterpillar. 

Charges. 
Acres Acres Acres 

plough. Gals. Tot&lcost. Per acre. plough. Gala.' Total cost. Per acre. plough- Gals. Totaloost. Peraore. 
ed. ed. ed. 

Rs. A. 1'. Rs. A. 1'. Rs. A.I'. Rs. A. 1'. Rs. A. P. Rs. A. P. 

Drivers' w.ages .. 23 .. 34 2 5 1 7 9 334·029 .. 343 8 0 1 0 6 21·34 ., 1411 8 011 0 

FuelOil or Kero- .. 90 41 4 0 1 12 8 .. 1,290'17 1,065 2 4 3 3 0 .. 55·81 52 3 4 2 7 2' 
sene. 

Lubricating oil •• .. 9 1011 9 0 7 6 ., 112·97 187 15 2 0 9 0 .. 2·51 5 0 4 0 3 9 

Grease .. .. 11 5 8 0 0 3 10 .. 103·13 51 9 0 0 2 6 . . 2·80 1 o 10 0 010 
Lbs. Lbs. Lbs. 

Spare parts .. .. .. . . .. .. .. .. .. .. . . . . " 

liaintenanoe cost " .. 39 1 8 III 2 .. . . 753 14 11 2 4 1 .. ., 11 711 0 8 7 

Interest .. .. .. 70 3 2 3 010 .. . . 245 9 7 011 9 .. .. 3 1 8 0 2 4 

Depreciation .. ., .. 22 5 8 o 15 7 .. . . 252 15 6 o 12 1 .. .. 14 6 0 01010 

---
Total .• 23 .. 223 4 8 911 4 334·029 .. 2,900 9 6 8 10 11 21·34 .. 101 15 8 4 12 6 



ENCLOSURlI IX_ 

LB'1"l'EB nOM W. McRAB, ESQ.; M.A., D.Se., DiJIIDaroa. hlPnuL bSTlTUT. o. AolU­
OULTUJI.AL RII:SBAlWlI, 'f0 THB GBlI'BltAL M.A.lI'AGBB, BUlWAJI,SRBLL On. STOR40. 
AlI'D DmTnIBotma Co. 01" lelA, 1JrD., DBVBLOPMB" DB ... T.B.T, ST. HaLB.'. 
CoUB'!', 40, BALLARD EaTATB, BOD4!', No. 2517 o. 1932, D4TaD TBB 25TB APIUL 
1932. 

I have the honour to acknowledge with thanu the reoeipt of .tatementa ,howing the 
operating costs of tractor units worked by you last season, forwarded with your letter No. 
D/A/12, dated the 17th March 1932; and to say that I ,hall be glad to receive th. field 
reports and supporting statements on which they are baaed. The costing form adopted 
appears to be adequate, and the only suggestion I have to make is that you prepare your 
accounts for an agriculture year, i.s., 1st June-31 May, to enable comparisoDi to be made. 

2. The Agriculture Section of this Institute test all tractors for cost of operations, 
upkeep and wOl;k done on thlil land, and the forma in use are enclosed (not printed) here­
with together with an explanatory note (Annexure) by the Head of the Section. 

ANNEXURE. 
NOTB BY THII: IlIIPBBIAL AOBICULTVRlsT. 

The Agricultural Section here test all tractora for oost of operationa, upkeep, aneillork 
done on the land. • 

Road Haulage costs are outside our' sphere. 

Our final report sta.tes what work a tractor will do, wbt it costa per hour to run, 
and how it lasts &\I regards running repaira and spare parts. . 

Operaiicm • ......oUr folms provide for all operatioDl On the land, cIaa of land and depth 
worked, road work can come in under miscellanlloua, if re:).uired. 

Maintenanu.-We do not deal with the mllintenance of &uy agricultural implemen\ 
uuder tractor heads-it is kept entirely separate, as '11'11 regllrd it 1M • different head of 
experiment of interest to a different class of manllfacta.rer. The" Farm-all .. is the only 
tractor where ploughs form almost part of the tractor body. We have no' rotor' ploughs 
fitted to tractors under experiment. 

PranBi'.-We only travel ordinary distance from field to field ia the Estate and .och 
cbarges go against the field travelled to. 

. General cliarges.-These we do not incur on the lines laid down in Burmah-Shell Co.'. 
letter. 

Direct.ekarges.-These are the important charges and are what we base our figurea on. 
These ate the figures buyers and manlll acturers are equally interested in. 

Oumer opftra'ing c1&arges.-Interest and depreciation we de not calculate. Theae 
figures C&J!. be worked out by any buyer on our final reports. 

ENCLOSURE X. 
LBTTEli nOM Ma. ·C. P. G. WADB, BUBllA.s:-SIIBLL OIL SrOBlo. 4.0 DlSr&IBtrrr.CJ Co. 

OJ' hmu, UrD.,BolllBAY, TO TaB DIBBcrOB, IllPBIUAL Inrrrur. or AoIUCIrLTUB&J, 
RBSB4BClI, Pus..., .BIII4B (B. AlI'D N. W. R.ur..wAY), No. D/A/12, D4UD T .... 12rB 
M.A.Y 1932. 

We thank you for your letter No. 2517 of the 25th ultimo (EnclO9tlre IX), and are 
much obliged to you for sending us the set of forms in use at your Institute which we have 

• 
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, 
l'ead with muoh interest and on whioh we WiD be CQl1lmenting, if neoessa.ry, later after these 
jl&ve been 8tudied by our Agricultural Experts. 

We are sending you herewith a oomplete set of field statements kept by us and from 
IIVhich the operating coat statements, already sent to you on the 17th March are prepared. 
l;Ve also enclose a list of the statements sent herewith (not printed), and these will be seU· 
';:qJlanatory, but if there is any further information you require in connection therewith, 
l"I'e shall of course be very pleased to write to you further on hearing from you. 

Regarding your suggestion that we should prepare our accounts for the Agricultural 
lTear, i.e., 1st June to 31st May, to. enable comparisons to be made, there will be no difficulty 
lX1 arranging tbis, as we are only carrying out deep ploughing experimental work at present, 
~nd this of course only takes place during certain months of the year. We will close the 
~tatements we are preparing for the current season at 31st ~y. 
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. APPENDIX xxxvn. 
SUBJECT No. 29 (A). 

REPORT ON THE RESULTS OF TRACTOR WORK CONDUCTED DURING T 
LAST SEASON (1931-32) BY THE BURMAH-SHELL OIL STORAGE AN 
DISTRIBUTING CO. OF INDIA, LTD_, BOMBAY. 

At its meeting held in June 1930 the Advisory Board recommended that a Committe 
of Agri~ultural Enginee~ and E~e~ Agrio~turists should be appointed to investiga 
the subJect of mecharuoal oultlvatlon. Thl8 recommendation wu accepted by tb 
Governing Body in July 1930. At its meeting held in May IP31, however, th 
Governing Body decided that the oonstitution of a mechanical oultivation' Commit 
should be postponed till it oould work under oonditions more favourable than w .. the 
the case to the implementing of such recommendations .. the Committee might make. 

2. The, Burmah-Sh~ll Oil St?rage a~d Distrib~ting Co. ,of ~ndia, Ltd., Bambay, hav 
been oarrymg on certain expenments In mecharucal cultIvatIon for lome time. Th 
report of their work in the 1930-31 season (Enclosure II) was placed before the Adriaor 
Board in June 1931 in connection with an application from the Director, PIl .... for a gran 
of Rs. 10,000 for the purchase of a British Diesel Tractor. The oompany have no 
Bent in their report (Enclosure I) for the last season (1931-32) whioh is DOW for the oonsi 
deration of the Advisory Board. 

ClIARAN DAS. 
SUJI'dGry. 

n. 71Ta July 1932. 

ENCLOSURE I. 

MBCHAMCAL CuLTIVATIOJr. 

At the meeting of the Imperial Connoil of Agricultural Research held in 193(), it waaI 
recommended :-

(a) That a Committee of Agrioultural Engineers and D3puty Dir8lltorJ of A;ri-! 
culture be appointed to draw np a programme of oo-op9rative exp3rim3ntl 
in mechanical oultivation, J' 

(b) To lay down the general lines on which further experiment. Ihould b. oondoot 
ed, and further I 

(e) To examine the scope for mechanical cultivation, including the eradication a 
deep-rooted weedl. 

As mentioned in our Report to the Conncil of 1931 (Enclosure n). my C"ompan • 
oonsidered that we oould best assist the agricultural development of the oountry by nnder : 
taking, in oonjunction with Provincial Governments, experiment. which would -' I 
the Research Committee when formed. A resnm6 of the variOUI experiment. '. 
out bv us was given in the Note circulated at the 1931 Council Meeting. and later in t .. 
Note: the results of the work carried out in the 1931-32 season are given. It will be 
that my Company has confined itself principally to work coming under aeotion (e) abov I, 
that is. an investigation into the scope for mechanical cultivation including the erad' , 
tion of deep-rooted weedl. Practically all the work undertaken 10 far has been in oonnec , 
tion with deep ploughing for the eradication of weeds, &8 we have come to the conel . 
sion, after considerable discussions with agricultural authorities all over India, th ' 
one of the most important problelnB in connection with the cultivation of the land. i8 th I 
eradication of weeds, which are founi in varyin~ degrees all over India. An article ' 
this subject which appeared in Capital is reprinted and circulated herewith (Enc1oaur(11 
ill).· (I: 

In c~njunction with the deep ploughing experimental work, we have been general1)1: 
experimenting OD and considering the fulllOOp8 for mechanical cultivation. and we ~!\ 
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lat. before any general turn-over to poWer from bUllock can be accomplished in Indi-. 
will be n.ecessary to ~how that a tractor can mechanically carry out the major portion 

! the vanous . operations done throughout the rear in ~arming land. These operations 
Iclude. plougTung, both deep and 8hallow, ha"~ng, 8ounng, inter-culturing and irrigating. 
here IS no doubt that all these operations can be carried out but it remains to 
ltablish the cost under Indian oonditions, and this will receive our ;,.nioular attention 
uring the. comming 8W8on. 

In re~ewing our work during the Jl8:St ~o seasons, we can summarise the following 
B the pnmary reasons why power oultlvatlon has been so difficult to introduce into 
ndial-

(1) The system of land tenure. 

(2) The backwardness and conservatiem of the Ryot. 

(3) The low standard of productivity of the soil and soil conditions generally. 

(4) Litigation and debt. 

(5) Lack of experience and practical data relating to modern methods. 

(6) Lack of co-operative .effort. 

teme (5) and (6) are the only ones whioh we are able to tackle effectively, and. we olaint 
lOW to have very extensive practical data relating to all types of tractors employed for 
)loughing in India. . 

In Annexure .. A ", we give specifioations of various types of tractors employed by 
IS during our experimental work. 

PloughB.-The out· turn of work has been materially affected by the ploughs that 
lave been imported into thie country from America, and which. although successfully' 
18ed in other countries, are, genera.lly speaking, unsuitable for Indian oonditions. So 
'ar all Engineering fume and their agents have imported into India one kind of plough 
1I0ttom only for tractor use. The General Purpose Bottom, the general design of which 
11.&8 bluff ourve in the centre, and the centre line from the middle of the breast to the 
tail of the board shows a slight concavity. The ooncave design appears to be ideal for 
American soils, where the soil conditions are such that a clean unbroken furrow slice 
can be cut and oomplet.ely inverted, leaving a clean channel into which the next furrow 
can be laid. Thie clean ohannelleaves a clear track for the furrow wheel of the plough 
resulting in level and consietent work. It has now been proved that thie type of mould~ 
board ie of no use in the dry hard soils which are to be found in India during the hot 
dry Se8.eons of the year. These soils dry hard so that when they are being ploughed 
deeply, large clods are turned up by the plough, and owing to the concavity of the mould· 
boards, these clods are apt to stiok in the centre and are rolled along the face of the mould­
board by the pressure of the drawbar pull. Instead, therefore. of being turned over on 
the top of the last furrow slice, a large proportion rolls back into the open furrow channel 
and seriously interferes with the furrow wheel of the plough on its Ilext round, rendering 
oonsietent ploughing diffioult to attain. Some of the English manufactured ploughs 
for bullock power follow the oorrect design for India, but fail in certain other respects. 
We have given, and are giving, special attention to the question of a suitable design 
of plough and plough share for deep ploughing work in India., and the Coop?r En~~ 
Works, Satara, have recently manufactured a new type of mouldboard m oOIlJunotion 
with us. 

In the new design of mouldboard manufactured by the Cooper ~n~eering 'Yorks, 
the oentre line from the breast to the tail has been made convex, amounting to 31 mohea 
at the oentre. Theoretioally it should be impossible for olods to stiok as they will either 
roll or slide along the oonvex plane, and &8 the tail end of the mouldboard has been feathered 
to about 51 inohes the clods should be thrown well over the previous furrow slioe and 
should leave a cl~ open ohannel for the next furrow slice and the furrow wheel of the 
plough. Provision ie made for attaching extensions to the tail of the mouldboard. and 
these will further ensure the clods being forced olear from the open furrow. 
Ml23ICAR 3a 
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This design of mouldbroad should be equally IIlitable for IIOil8 containing • large 
]lelCentage of moisture. The ide&l to be aimed at in ploughing is to leave •• traight 
razor-edged unbroken CJ'ftlted furrow, and we consider this can ... on1y be attained by 
tilightly convex mouldboard 88, when the mouldboard is made convex, the furrowalioe 
is broken up and, pulverised. th1l8 making cultivation after the ploughing eaaier with 
the implements at the disposal of the average ryot. This mouldboard baa oome through 
its preliminary trials successfully apart from a few minor changea. and we DOW hope 
will be manufactured on a commercial scale. To 8um up, therefore. the type'of mould. 
board plough ordinarily imported into India J'ftlulta, aa haa already been mentioned. 
in far too much BOil being returned to the furrow, and this in turn rNulta in the graM 
weeds being crushed back into the BOil by the driving wheela of the wheel-type tractor, 
and in the case of the track type tractor, the BOil which is returned to the furrow MU_ 

the furrow wheel of the plough to ride, and this 1'e8ults in the inner plough ahare not 
working aa deep aa the other bottoms_ We also found that the aoil i. returned to the 
furrow on account of the angles of the mouldboard being too straight, which rNulta in the 
BOil breaking instead of passing over the end. The straight formation of the mouldboard 
also results in the soil meeting it too squarely, and this ca1l8e& an increaae in the draft. 

. What we have aimed at producing, therefore, is a type of mouldboard plough which 
will give better inversion, and leave a clean furrow when working at a depth of 10 inchee 
to 14 inchee. 

With the new type of mouldboard specially designed for Indian conditiona. we have 
every hope of increasing the out-tum obtained last Be&8On by 20 per cent., and there 
will. therefore, be a corresponding reduction in the ploughing coate. 

1931-32 Sea.wm.-;At the beginning of last Be&8On, we decided to continue our experi­
mental work, as obvio1l8ly figures based on one Be&8On'. working e&nDot be regarded 
aa reliable. We included BOme Lanz tractors in our experimental work. under an 
arrangement with Messrs. Jessop & Co., Ltd., of Calcutta. 

The two major, .ploughing schemes carried out by ua in 1931-32 were in the Dharwar 
District and the Raichur District of H, E. H. the Nimm'. Dominiona. We DOW give 
brief comments on these two schemes_ 

Dharum.-The main problem being tackled here waa the eradication of Harihali. 
Generally speaking, the work carried out in 1930-31 appeared to be aatisfactory, and we, 
received reports of increased crop yields from vari01l8 landlords for whom we did plough­
ing work. The Bombay Agricultural Department received a large number of applica­
tions for work, and we originally arranged for six tractors to work on this proJect aa 
followa_ 

30 H. P. Caterpillar. 

14 H~ P. Mercedes Benz. 
2-15 H. P. Lanz. 

22/36 McCormick Deering. 

14/22 John 'Deere. 

. Many difficulties were encountered, including very atony ground, and fielda cofI8ider. 
able distances apart, resulting in difficulties of transport of fuel and spare porta. During 
the season. the Mercedes Benz. the McCormick Deering. and the John Deere tractors 
were not used for various reasons, and on average two tractors only were working at a 
time. Our rate for 10 inches ploughing waa Ra. 15 per acre. and for 12 inchee plough­
ing RI. 18 per acre. During the Be&8On 535 acres were ploughed at an average coat of 
RI.I0-74 per acre for 10 inchea ploughing and Ra. 10-15-0 for 12 inchee work with Diesel 
tractors and RI. 9-13-9 and Ra. 12-1-5 for 10 inches and 12 inchea work rNpeCtiYely 
with a Kerbsene tractor exclusive of supervision, intereat and depreciation chargee. 
but inclusive of drivers, fuel, spare parta, etc. Of this figure Ra. 1-7-6 per acre waa in 
respect of spare parts over the IIe&8O.D and Rs. 1-2-3 per acre for transport. The coat 
including our supervision charges is not given here. aa these charges are naturally heavier 
in our oase than in the case of a normal oontractor. 
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The work we have been carrying Ol~t in the Dharwa.r District has resulted in a very 
~onsiderable interest being aroused, and many enquiries for work, and enquiries regard 
lUg tractors, have been received. The real test of the success of the work will be shown 
in a year or two's time, when it can be seen whether the weed is growing aga.in or not • 
. The note in Enclosure .. B ". by Mr. Sa.limath, Deputy Director of Agriculture, will be of 
interest as giving the views of an eXJl'3rt on our work and its possible results. 

Raichur.-H. E. H. the Nizam's Government commenced traotor ploughing work 
in the Raichur District during the 1929-30 season. Their equipment consisted of four 
Lanz Diesel Oil Tractors and Mouldboard and Brushbreaker Ploughs. For various­
reasons, which it is unneoessary to detail here, we were approached by the H. E. H. the 
Nizam's Government to take over their tractor ploughing section for one season, which, 
after some negotiations, we did, using three La.nz tractors and one 22/36 McCormick 

I Deering.t Details of the tractors are given in Annexure "A". During the ·1931-32 
season, 1,425 acres were ploughed to a depth of 10 inches at a cost of R.~. 11-15-8 per 
acre with Fuel oil tractors and REI. 12-13-10 with Kerosene oil tractors exclusive of super­
vision, interest and depreciation charges, but inclusive of drivers, fuel and spare parts . 

. Of this figure Re. 2-]3-7 per acre for Fuel oil tractors and Rs. 2-4-8 per acre for Kerosene 
oil tracto\'8 was in respect of spare parts over the whole season ·and Rs.2-12-7 per acre in 
conneotion wit.h transport and other allied charges. The scene of the ploughjng opera­
tions varied from 50 to 80 miles from Raichur, which was the nearest railhead, so the 
transport charges for fuel were heavy and this figure cannot therefore be regarded as an 
average figure. Most of the work was carried out in black cotton soilju weed-infested areas, 
and there is now a very large demand for tractor ploughing from this district, which, 
it is hoped, H. E. H. the Nizam's Government will follow up and start a properly organised 
tractor ploughing section of their Agricultural Department. We have been asked by 
H. E. H. the Nizam's Go\-ernment to continue working this scheme for one further season 
and this matter is now under discussion. 'Ve have every reason to hope for better results 
next season as a result of experience gained during the last season. -

8ummal'y.-We still have every hope of being able to reduce the .actual cost of plough­
ing per acre, but it is on1y by experience that the most economical way of running large 
ploughing projects can be discovered. As ploughing Statistics form an item on the 
agenda of this meeting of the Advisory Board of the Imperial Council of Agricultural 
Research, this subjeot is not dealt with in this note. 

My Company consider that there is an immense scope for tractor ploughing in.India 
on a contract basis, and although it is realised that it may be impossible tor Agricultural 
Departml'nts to take up this work on a contract basis, it is hoped that commercial firms 
and individuals may take up this work on a commercial scale and that if this is done, 
they will receive the RUppOrt of the various Governments. The benefit to the owner 
or the t.enant;of the land as well as to the country of freeing land from weed and bringing 
under cultivation hitherto uncultivated areas is great, and on the completion of next 
season's work, we should have sufficient dtata based on pmctica.1 experience to satisfy 
the most searching enquiries l't'garding the Ruitability of tractors for certain types of 
work under Indian conditions. 

The 29th June 1932. 

• Will be circula.ted as soon as received. 

t This traotor is five years old. 

C. P. G. WADE. 
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ANNEXURE • A '-PU'l' L 

MoCormick 
Deering. 

Number of cylinders 4 (4 Stroke) 

Stroke .• .. 6' 

Compreuion ratio. . Notetated 

Caterpillar. 

4 (4 Stroke) 

41' 

61' 

4·3 to 1 

.. 

.. 

.. 

.. 

John Deere. Cue. 

2 (4 Stroke) .. 4 (4 Stroke) • 

6Y .. .. 8.'1/8' • 

'I' .. . .. 61'· 
Not.tated .. Not.tated. 

Cra.nkahaftspeed.. 1050R.P.~. .. 850R.P.M. .. .800R.P.M. .. lOOOR.P.M • 

Lubrication •. , Gear Pump and Force feed 
Splash. 

.. Force feed. Gear Foroefeed • 
pomp. 

Porola1i9r Own make None •. .. Filter. Oileleaner 

Cooling •• •• Pump ~d Fan " Thermo-siphon and Tubular Radiator. Radiator and 

Coolin8 capacity •• 10 gals. 

Capacity 
tank. 

of fuel 151' .. 
Clutoh .. .. Single plate 

.. 

.. 

.. 

Fan. Thermo-.iphon Fan. 
and Gear driven 

9 gals . .. 
37' .. .. 
Dry plate master 

Fan. 
13 gals. . . 8· 33gals. 

21' •. 

12' Dry Diake Disk. Petrol. 
locking in and 
out. 

Advertisedspeeds .. 21: 31. 31 M. P. H. 1.7.2·6. 3-6M. 21·31M.P.H ... 21.31,41. 
P.H. 

2! M. P. H. Rv. 2. M. P. H. Rv. 2 M. P. H. Rv. 

Weight •• 6,7201bs. 10,160lbs. .. 4,917lbs. 

Max. Pull i:n pounds 3,030 , .. 
-low •. 

5,560 .. 4,462·5 Ibs. 

•• 4,460. 

.. 3,289. 

2·IOM.P. H ... •. 2·20. 
Mall:. Pull i:n pounds 1.960 .. . . 

1·7SM.P.R ... 2·4 
3.520 •. . . Has only two Has only two 

-fiOOnd. 

Mall:. Pull in pounds 
-top. 

Mall:. H. P. Belt 
Pully. 

Hal[. ;a:. P. Draw­
bar. 

Fuellbs. per H. P. 
hour. 

Agente. (Rated 
load test). 

PrioeF.O.R. Bom. 
bay. 

Type of engine •• 

3·OSM.P.H. 
1,240 .. 
4·09M.P.H. 
39·0 . .. 
29·3 .. 

1·21 .. 

Volkart Bros. 

.. 2·53 .. .. 2,180 .. 

.. 3·62M.P. 
.. 38·2 .. 

32'8 .. 

0·85 .. 

.. 

.. 
H .•. 

.. 

speeds. 

3.090lbs. 

3·57 .. 
36·98 .. 

.. 2S·53 .. 

.. 0·744 .. 

.peed •• 

1.525. 

4·9'1. 
29·81. 

.. 21·45. 

.• 0·621. 

. . William Jacks" William Jacka " Greave. Cotton 
Co. Co., Karachi. " Co. 

Kerosene (starting Kerosene (starting Kerosene (starting Kerosene (atar1 
on petrol). on petrol). on petrol). ing on petrol). 

Track or wheel • • Wheel •. " Tracks .. Wheel .. •• Wheel. 
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ANNExriRE • A ·...;PAltT n 

DIESEL AND Sma-DIESEL TBAcrOBS. 

Mercedes Benz. Marshall. Lana. 

lumber of oylinders .. 1 (4 stroke) .. 1 (2 stroke) .. 1 (2 stroke) . 

lore 0·9# .. " S· .. .. S·S5# . 

:troke 9·45# .. .. 101# .. .. 10·2# . 

:ompreasion ratio 15·6 to 1 .. .. 151 to I . . .. 6·5 to I . 

:rwshaft speed SOOR.P.M. .. 550r. p.m. . . 540R.P.M . 

• u brica tion .. Force feed .. .. Force feed non-circu- Force feed . 
lating. 

)iI cleaner .. Hirth Visco Own gauge.; 

:Ooling Fan &ild Pump Fan&DdPump Fan and Therm08iphon. 

:ooling oapaoity 10 gala. .. .. 12 gala. .. .. 13t gala . 

:apaoity of fuel tank .. 9 gala. .. .. 12 gals. . . .. 131 gala . 

:lutch .. .. Single Diso Dry .. Multi-plate clutch . . 3 jaw clutch . 

ldvertised speeds .. 1·9-2·8-3·S5 &2·5 1f-3·5 & 21 Rv. .. 2-3l-4&2·IRv. 
Rv. 

Veight .. .. 6.100 .. . . 6.990 .. .' . 6.200. 

lax. Pull in pounds- 2.500 lbs. @ 1·8S 4.270 Ibs. @ I·8S 4.050 Ibs. @ 2·10 
low. M.P. H. M.P.H. M.P.H. 

lax. Pull in pounds- 1.980 lbs. @ 2·89 2.300 Ibs. @ 1·26 2.980 lbs. @ 2·90 
seoond. M.P. H. M.P.H. M.P.H. 

lax. pull in pounds- 1.430 Ths. @ S·26 1.040 lbs. @ 1)-40 1.870 lbs. @ 4·17 
top. M. P. H. M.P.H. M.P.H. 

lax. R. P. Belt Pully .. 23·9H.P ... .. 29·1 H. P •.. . . SIH.P. 

lax. H. P. Drawbar ,. IS·9H.P •.. .. 21·4H.P. . . 2S·2H.P. 

l'uellbs. per H. P. hour 0·81 Ibs. per H. P. 0·82 Ibs. per H. P. 0·86 Ibs. per H. P. 
hourD.B. hour. hour. 

\,gents .. .. Duncan Stratton & Co. Marshall & Son . . Jessop & Co •• Ltd. 

'rioe F. O. R. Bombay About R8',6.000 .. About Rs. 5.000 .. .. 
)ops of engine .. Fuel Diesel .. Fuel Diesel .. Semi-Diesel. 

l'rack or wheel .. Wheel .. .. Wheel .. .. Wheel. 

.' 



372 

ENCLOSURE n.' -. 

Last year at· this meeting it was recommended that. Committee of Agricultural 
Engineen a.nd Deputy Directors of Agriculture be appointed :-

(a) To form a programme of co-operative experiments in mechanical C!ultivatioD ; 

'( b) . To lay doWn generally the linea onwhlch ftiture ~xperilllents should be conduot-
. ed; and further ' . 

(c) To exalJline the scope for mechanical cultivation inoluding the eradication of 
deep-rooted weeds_ . 

My Company being of the opinion that mechanical cultivatioD, to aleuer or greater 
degree, will eventually have to come in India and that when suoh modem metho1. are 
adopted, they will increase the productivity of the la.nd and tend to reduce produotion 
costs, thus increasing the purchasing power of the oultivators for all produot., Including 
our own, considered that we could best assist this developmont by undertaking, in con. 
junction with Provincial Govemll\ent-s, experiments which would &Mist the Ret!earoh 
Committee when formulated. Prior to this meeting we had been carrying out a number 
of ploughing demonstrations in a more or less haphazard way in Bengal, Madru, Sind and 
certain Native States. After hearing the views of the Members of this Counoil, we 

. decided it would be best to conoentrate our activitieS', 10 far.. traotor ploughing was 
concernt"d, to one or two areas and to oertain definite probleml in order to obtain data 
of va.lue. 

Bind: Bukkur Barrage Area.-Mr. Main'l report on .. Agricuture in Sind under the 
Barrage System" and conversations we had with otht"r offioials lIit.h a knowledge of 
this subject led us to think that we might serve a very useful purpoee if we oould 
demonstrate, by at least a year's Working. what the COAt of operating one or two of the 
better known types of tractors a.nd ploughs were under varioUi oonditioDi in Sind. 
beoa.use, we thought, due to a lack of man and bullook power, without mechanical meana, 
the Barrage area of Sind could not pos~ibly be brought )1I1der oultivation for many yearr. 

Contract Ploughing: Mirpurkhaa, SiM.-We decided that to loan tractorl to 
zamindars or give free demonstrationa would do little to produoe correct data or to 
populariae the purohase of tractors, as our previoUi effort. in this direction had led to 

. little or no response. . 

The only alternative to taking up our own land (at this time Ollt of the qllelltion for 
our Company) was to.llat up as ploughing contractors, but here again, we were up agaiDit 
a stumbling block as our previoUi work had indicat.ed that Ra. II per acre for .b&llow 
ploughing was prOlbably the lowest figure that would oover ooat. if the Intel'f!lIt and 
Depreciation on the equipment were to ht' taken into acoount and allO good technical 
supervision provided; further, to work at rates belowooat, we cOll8idel'f!d, would be likely 
to give a fa.lse impression of what tractol'8 could do and mislead the oultivatolll and thUi 
set back tractor development. We canv8SS8d for work without IIUCl'8llll at RII. 10 to Ra. 
n per acre; it was then thought that we nught plough at actual coats of fuel and labour 
on a demonstration basis estimated at PoB. 6 per ac!-e, explaining that this would not 
be repeated and that this charge was only covering fuel and labour. Aooordingly we 
undt>rtook contract work in the Mirpurkhas area at RIo. 6 per acre to the extent of approxi­
mately 600 acrn between August.and Docember 1930. For t'quipment we decidlld on 
a 15/30 Model (22/36 H. P.) McCormick Deeling Tractor with. 3-furrow Mouldboard 
Plough and a 12/27 D Model John Deere Tractor with a L2-furrow Mouldboard Plough. 
thepe being the only types of tractors whose agents had any provision for I8rvioe in this 
area t11&t was likely to be effective. 

Cost ~tatementa were kept !Laking full allowance for Intereet and DepreciatioD 
and meohanical supervision, a.nd oopies of these ha~e been lubmitted to the Imperial 
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:A>uncil. Varying 10000000B were experienced, but the nett result showed that the~ ave~ 
:ost of work done by each tractor W&B almost the aam8 and was &B follows :-

.detual C08t (Direc' ChargeJJ). 

Labour 

Fuel 

Lubricants 

Spares 

IWpairB 

Sundries 

Depreciation and Interest 
Supervision 

Transit 

Ploughing 

',' 

Total 

(1 nclirec' Charges.) 

Total 

Grand Total 

Per acre. 

Re. A. P. 

3 0 71 
3 8 Oi 
1 2 3 
3 6 111 
0 5 21 
0 3 81 

11 10 91 

3 4 31 
5 5 3 

8 9 6l 

20 4 3 

0 9 Ii 
1911 II 

20 4 3 

14 4 3 

The frequent stoppages for comparatively long periods for repairs and aWaiting spares 
re responsible for ~e high cost which shows up particularly against Supervision Inf-* 
nd Depreciation and Labour. The cost of spares was, also unduly high due to our using 
~e incorrect ploughs. The fuel consumption of both tractors Waa higher than we have 
~bsequentIy experienced, and this we explain a.s being due to the uncleared state of the 
LOds ploughed. '. 

The chief features noticeable were :-
(a) The considerable mechanical breakdowns were responsible for the smaIl acreage 

loughed per day. . . ' . . 
Although we had made arrangements for spare p8.rtS to be supplied by the'Importers 

nmediately on receipt of telegraphic advice, considerable delays in supply were experi· 
nced--sometimes ten days or more. Even the loss of one or two days' work throws out 
contractor's estimates because the overhead charges continue, whether ploughing or aot, 

nd ~us immediately the cost per acre, goes up. . '.' . 

(b) Contsta.nt replacement of plough shares for the Mouldboard ploughs. 

The cost of this reached such a high figure that we decided to trY disc ploughs instead. 
t was found that in the Mirpurkhas soil, this type of plough was preferable as the elimina­
ion of the sharpening and replacement of the Mouldboard shares speeded up and cheapened 



work. The ooDClusion. tharefare, is that th8 Andy IOil of Mirp1lfkhU _ Ie unfa.ov­
able to be the use of,Mouldboard Plougha and therefore Diao type lIhould be ueed. 

(c) That mechanically there waa no special defect apparent in either tractor other 
than the water injector system of the McCormick Deering Tractor, although fuel and 
lobricating oil cOII81mIption Was a great deal higher than the makara' estimatea; however, 
in this work we did not intend going into the teohnioal advantaget and disadvantap 
of the tractora. 

GovemfMIII Six-Farm Sche1M: Sind.-While the above work waI in pro~ we 
were in touch with Mr. Jenkins, the Special Agrioultoral Officer, appointed for Bind. The 
Bombay Government had decided to open up six elll:Jllllimental fa.rma in th8 Barrage area 
that were to l'8Qeive water in March 1932: the problem with these waI to olear, plough 
aIid dig the irrigation bunds by that date.. After some negotiation. it waI decided that the 
Bombay Govemment would give the ploughing to us on oontract at Re. I per acre, the 
clearing of land to be done by Govemment and also the transport of all our .toree and 
baggage, and this figure we estimated should practically emotly cover ooats. For this 
experiment, we decided that it would be aa well to introduee a Diesel type tractor in order 
to make oomparison with the better known McCormick Deering and John Deere Karceene 
Tractora. We therefore arranged for the supply of a Ma.rahall Diesel Tractor, which, 
owing to the Manufacturera' shipping delays, ouly oommenced work in May. 

At the same tillle we thought we should try a British plough, and in view of our espe­
rienee in Mirpurkhaa with mouldboard ploughs, we arranged for two Ransome .. Dragoon " 
disc ploughs. 

The chief features noticeable so far are &8 followa :-

(a) Saa Oonditiona.-:-That the land on the farms, namely Dado, tackled 10 far, pr0-
bably owing to it not having yet had any water on it, is very difficult to plough due to the 
presence of to large number of BOft sandy patches. Due to this, the ploughs deaigned for 
hard ground tend to bury themselves, thus overloading the tractor causing wheel apin and 
digging in. 

(b) 'I'ractor SuitabiZitg.-Where Buch Boil conditions exist, thelighteat possible tr&ctoI 
will probably be Plore BUCceaaful, and it would be worth while trying the tract type tractor. 

(c) PlougJ. 'I'ypu.-Where Buch Boil conditiona exist, ouly light type ploughs Ihould 
. be used, and so far our experience leads us to consider the diao most luitable. There is, 

we understand, a plough known &8 .. J. :M. IS Stump Jump" whioh the makers recommend 
for such work, but we have no actual experience to back this. 

'I'raetor Oper~ting,008f Data.-While we have had month1y cost statements preparecl 
for the wor\t already done by each tractor, it is, in our opinion. too early yet to lummariM 
these aIid draw definite oonolusione &8 to costs. Meantime, we can .. y that we estimau 
that it oosts approximately Re_ 9 par acre for six-inch ploughing in the area under revie'll 
and ~t the average analysis of this estimate would be &8 followe :-

Labour (Drivers and Cleaners) 

Fuel 

Lubrican~ 

Spares and Repairs 
Sundries 

Depth of 
ploughilJl 

6' par acre. 

Ra. .. P. 

100 

.112 0 

0 9 , 
1 0 o. 
0 0 , 
6 6 8 



Indired Charg ... 

Interest and Depreciation 

Supervision 

Total 

Rs • ... po, 

2 0 0 

1 8 0 

3 8 0 

8 13 0 

The figure for interest and Depreoiation oan be reduced in time when, with further 
experience, one is able to operate the tmctors longer hours without frequent stoppages, 
and this equally applies to Supervision and Labour and when a tractor is operated by a 
landlord, this charge for supervision can be disregarded. 

Deop Ploughing.-A problem that your Committee indicated as requiring investiga. 
tion was the eradication of deep growing weeds by deep ploughing with motor tractora 
as opposed to the Cable type. We considered the various lands within our knowledge 
that were affected by such weeds, and decided, in view of the proximity to our Bombay 
and Belgaum Offices, to investigate the problem as it existed in the Dharwar District. 
After consultation with Mr. Main, Mr. Schutte and the Deputy Director of Agriculture of 
this area, a Bcheme was formulated, whereby the Bombay Government would grant a loan 
of Rs. 75,000 which could be drawn on by the cultivatore for the payment of deep plough. 
iilgdues, to be repaid to Government within a period of five years. We again set up as 
ploughing contractors and, in consultation with the Deputy Director of Agriculture, pre. 
pared an estimate of rates for various depths of ploughing from 8·m. up to 15·in., and with 
the assistance of the Agricultural Department, canvassed for acreage and entered into 
oontracts in different parts of this area. 

We were an"ious to try out different types of tractors to those that had already worked 
in the area. The opinion of the authorities was that a tractor of the power of the 22/30 
H. P. McCormick Deering was insufiicient for deep ploughing and eventually we decided 
to try a 30 H. P. Caterpillar. The 60 H. P. Caterpillar was also considered, but in view of 
the large initial outlay, the necessity of large holdings to operate it successfully, and the 
unlikelihood of any local contractor or zamindar being in a position to purchase one of 
this type; it was thought best to experiment with the 30 H. P. model. We made the fullest 
enquiries as to whether there was a tractor on the market, of a power between 30 and 60 
H. P., but without !\uocess. At the same time, in view of the high operating cost of the 
Kerosene Tractor, it was considered worth while to experiment with a Diesel Tractor. 
The question of type was then considered, and at the time the only one available in India 
was the Lanz Bulldog Tractor, of which we had some prior experience, but which, unfor· 
tunately, had no service organisation at all in Western India. All British Manufacturers 
were approached, and it was found that no Diesel Tractor could be supplied in time to 
work this season, the position being as follows :-

The A veling Porter and Blackstone of the Agricultural and General Engineers, Ltd., 
althoucrh used at the World's A!ITicultural Tractor Trials, would not be on the market for 
at least 18 months, and neither ~ MoLarren Benz or a Marshall could be supplied in suffi­
cient time for work this Beason. We had made previous enquiries in regard to the 
Mercedes Benz, and as one of this type was already ell ro'lle to India, we .decided to take 
this up. The power of this tractor is only 14 H. P. draw bar, and the .Agncultural Autho· 
rities oonsidered that it was unlikely to be a success. However, as It was the only one 
available, we thought it would be worth experimenting with ~t for mediu~ deep plou~hing 
of 10-in. with a 2-furrow ploucrh and for greater depth ploughing up to 15-m. WIth a smgle· 
furrow plough. We therefo~ ordered a 2-furrow Mouldboard Internati.onal Harvester 
Plough and a single-furrow Unitrac Ransome Plough. Work commenced WIth the Mercedel 
Benz Tractor in February. and the Caterpillar Tractor in April Accurate cost statementa. 
Ml23lCAR .311 
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copieli of which will be supplied to the Council, are being kept for an thia work. Tha 
outstanding feat~ produced so far by work dono in this area are .. follon :_ 

Data IU 10 Depth oJ Plough,,,, tteCUItJr'y. 

(a) It waif popularly supposNl that 10-in. to ·16-in. ploughing w .. neceBll&!')' through. 
out this area in both the mack Cotton Soil belts and the Red Soil belts; we now find 
that of the total area, only 10 per cent. requires 12-in. to 14-in. ploughing; heore the 
.. Harihali " is from 10-in. to 12-in. deep .. but in the remailtderoftheland.from8-in.to 
12-in. ploughing sullices. The" Hariha.li " roots considerably exceed U-in. in lOme Imsll 
pa.tches. but where this is so, in our opinion, it would be more economical to band dig IUch 
Ima.ll patches than to use deep ploughing motor tractor equipment even if a luitable type 
were found. ' 

We have been guided by the Agrioultural Dep!\rtment but we also have had to oonsider 
the wishes of landholders regarding the depth of ploughing required, and it will be lOOn 
Dext year whether the type of ploughing that we have undertaken during the ourrent 
ploughing season has been sufficiently deep to cauill an appreciable eradication of gr&8I. 
We hilove, however, come to the conolusion tha.tnoploughing foreradica.tionof gr .... hould 
be undertaken within a minimum of .. month before the raina break, 10 .. to allow the 
grass to perish before the rains start. We hope to obtain reports from the landlords, 
through the Agricultural Department, for whom we have deep ploughed during the present 
season as to the growth of grass after the rains, and a review of luoh reports will be given 
in the next genera.l survey of our work. 

Data on Typu of PlougM. 

(b) There a.re at present no ploughs in India either Disc or Mouldboard capable of 
ploughing a clean 14 inches, and in consequence we had to re,oollBtruct our own Mould· 
board ploughs and order a special large type Disc Plough. The former was done by weld· 
ing on 4,-in. extension pieces to the standard International Ilarvester Mouldboard ploughl 
and this proved quite successful. The Brushbreaker Plough was definitely found unsuit· 
aple at such depths as well as uneconomical. 

'l:he Ruvlts of Plough Tuts tU DharuYJr. 

The Di.,c PlouUh .......... The DisCI Plough appears to us to have the following advantagel 
over the Mouldboard Plough :-

(a) Due to the sma.ll cut of each disc, it leaves a better seed bed resulting in leu air 
pockets which assures better crops in the event of short rainfall. 

(b) The. soil is not left in such large sections-the larger the seotioll8 the more sun 
and hea.t required to kill off the" Harihali " roots. 

(e) Due to the even seed bed, the landlords can work the soil after disc ploughing 
better by bullock power than in the case of land ploughed by the Mouldboard 
Plough. 

The Jfouldboard Ploug1a.9.-Appears to us to have the following advantagel over the 
Disc Plough :- ' 

(a) In the event.of early rains, there is less chance of the .. Haribali" returning .. 
the roots are not cut up into sma.ll sections .. in the case of the land ploughed 
by the Disc Ploughs_ 

(b) The Mouldboard inverts the soil better than the Disc. 

(e) Due to the, land and furrow wheels being closer than in the case of the Diso 
Plough, more even depth of ploughing is obtained on uneven Janda. 

(d) Due to the front furrow wheel and rear furrow wheel being closer, better results 
are obtained on rolling lands. 

Both the Depa.rtment and the Landlords in the Eastern Dry Track area of Dhanvar 
are of the opinion that the Mouldboard gives better results than the Disc Plough; their 
opinion is not backed by any practical results and until such time .. the reeults from this 
8I1&JOn'S ploiIghing are obtained, we are not in a position to say which is the better plough 
fOil the work; at the same time, we have every reason to believe that the Diaa FkIugJ& .will 



'377 

.give better !"""ltte on level fields du~ ~h~ montha of December, January and February. 
After the ~l1lddle of 1I.larch, where the eol118 In a very hard condition, it is almost imposaible 
to get a DI80 Plough mto the ground and therefore from March on, in such eoils we consider 
the Mouldboard is eaaential. In average light eoils, the Disc Plough can be used through­
out the year. 

. It remains f? be con.,idered whether the Mouldboard and/or the Disc is the most 
~Itable type of Implement to use for purposes of eradicating graaa. One of the ohief 
disadvantages of the Mouldboard or Diso Plough is that the graaa is, in mlUlY CaBell, od 
off ,!,bova t~e root, and as reault of the eoil being inverted, the grass frequently takes root 
&gam and IS not brought up to the surface, where it will be destroyed by the sun. To 
ov~roome this probl.em, we in~nd experimenting with the Cultivator type of plough, 
whloh has the followmg theoretICa.! advantages over a Mouldboard or Disc :_ 

(/I) It should break up the soil rather than turn it over and drive out the weed 
to the surface. The points should become clustered with weed, whioh can 
then be released from the plough at the end of each circuit. As a result of 
this, all the acids. which we are told are necessary for young cotton, will be 
retained in the eoil and not released, as is usually the case with a Mouldboard 
or Disc Plough. 

(b) Ita outturn will be greater than a 4·furrow Mouldboard. 
(c) It is easier to operate. 
(d) A saving in replacement of parts should be effected since the points are the 

only wearing parts. 

In our opinion, the use of the oorrect type and size of plough for the eoil conditions and 
depth of ploughing required, taken inconjunotion with the power of the tractor to be used, 
is more important than the actua.! power of the tractor, and the failures of tractors in the 
past have been m~inly due to over-loading the tractor due to usin~ the wrong plough, and 
in our opinion even the small traotors are capable of ploughing 12 in. deep with a suitable 
Bingle furrow plough, but the question has yet to be proven whether this is an eoonomia 
proposition at the rates the landlords oan afford to pay. The Ransome Unitrao used 
by us will do all that is required, but as it can take a out up to 16 in. wide to d,lpths of 12 
in. to 15 in" the tendonoy would be for the cultivator to overload it, and what is required 
is a single-furrow plough of muimum width out of 12 in. whioh will plough to a depth of 
14 in. The manufaoturers should be ask(>d to produce a plongh of this type, and then this 
opens the field of deep ploughing ~or Bmall tractors. 

. Data O~ Tractora.-Subjeot to the above rem'irks, we Bee no reason why low powered 
tractors should not be used for this work, and the followi:lg are brief remarks on the traotors 
we have tried out here or of whioh we have first-hand experience in other areas, but 
the remarks are doubtless equlill,y applioable to other makes of tractors of similar type and 
power:-

(i) InlD7latioMl Farmall Trt.JCtor.-Draw-bar pull of about 2,500 lbs. Would work 
well with a single-furrow Mouldboard for 12 in. ploughing and a 2-furrow Mouldboard for 
ordinary 6 in. ploughing. This tractor offers ~ore adv~tages t~ any other small traotor 
on the market for alll'9)l11d farming. Sparoa m stock m large Indian ports. 

(2) lmernational 10/20 McOormiclc Deering Trt.JCtor.-Draw-bar pull of about 3,000 
Ibs. Would have nice reserve pow"r when working a single-furrow Mouldboard Plough to 
12/14 inohes. Spares in stock in large Indian ports. 

(3) Mercedea Ben.t.~Draw far pull of about 2,800 Ibs. , (World',11 Tractor, Trial tes~ 
should not be taken into consideration as the outfit worked m the ram and the wheel spin 
was about 22 per cent.) This tractor still requires ma.n~ changes.. but we unde~tand 
the manufacturers are doing the necessary. Will work a ~gle-furrow up to 12/14 mo~ 
with reserve power and a 2-furrow plough to depths of 10 In. an~ below. Spares not m 
stock now in India. Initial cOst price high when compared With the above Kerosene 
Tractors. 

This runs on Diesel Oil which means at to-day's market prioea, the fuel cost per &CIl8 

ploughed Ie jllSt half that of a Kerosene Tractor doing similar work. 
I 



· 'The above three tractors have the advantage of ..vorking Without water inJeotora and 
have been tested in the blaok ootton Boil belts. 

(4) Caterpillar 10 H. P.-Draw.W pull of about 2,700 lba. Should work a lingle. 
furrow Mouldboard Plough to 12 in. but has not been tested out up to date. Sparel mar 
be obtained in India. 

(5) CaterpilUIr 30 H. P.-This tractor will work 4-furrow to an average dl'pth of 12 
in. under most' conditions and can take a a·furrow under the hard·test soil oonditioI18 and 
to a depth of 14 in., no water injector, but the initial price is high when compared with 
other tractors that give only slightly less output per working hour. Draw·bar pull of about 
7,500 lbs. Spares obtainable in India. 

(6) 22/36 McCormick Deering.-Draw.bar pull, when fitted with 42 in. wheel about 
4,300 lbs. Works a 2-furrow Mouldboard to an average depth of 12/14 in. Suitable 
under all soil conditions if not over looked. Price reasonable and sparel obtainable. The 
water injector is a great disavantage in many villages where water, free from _It and 
lime, is hard to obtain. 

(7) John Deere" D" Moa~l.-Although not tested out in the Dharwar lection, thil 
tractor may work a 2·furrow Mouldboard to an average depth of 12/14 in. lubject to the 
wheel spin being overcome by the use of a balance spring. 

(S) The ClJ8e Tractor Co.-Have a new rangp of improved Kel'Ollene Traotora of 
rated draw·bar H. P.'s of 17 to 26 at prices considerably lower than those ruling for other 
Kerosene Traotors. They have no water injectors and are lighter in oonstruction than 
those of other makes of the same power rating. These traotora should be investigated. 

Owing to the low price of the fuel for Diesel Tractors, further experiments should be 
made with these and the savings iri fuel per acre should be carefully compared with increased 
cost of ploughing per acre due to the high initial outlay. The question of the hillh initial 
cost of the Diesel Oil Tractor should be taken up with the Manufacturers and the com· 
parison above lent to them. It must be borne in mind that these tractors are hardly 
marked on a commercial basis as yet, and there is therefore probably room for consider. 
able price reductions. We propose to take this point up with the British Manufacturers 
later. . 

Deep Pluughing Cost Data.-The contraot rates that we decided on for work in thia 
area are as follows :-

10" 

12' 

14' 

Virgin land subject to special quotation after examination. 

Per acre. 

R .. 
13 

15 

20 

25 

We consider it is too early to examine in detail the coSt data 80 far received, because the 
period of work is as yet too short to make a summary; we have had frequent stoppages 
tin aocoM~ 9i ~c~ 9f s~~, unsatisfactory labour and supervisol'8 and breakdowns. bv.& 
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on bot!, the ·Mercedea Benz and the Caterpillar, we have had one really repreaentativa 
month·s work, the results of which were as followa:-

Actual C08t (Direct Charges). 

Labour 

Fuel 

Lubricants 

Spares 

Repairs 

Sundries 

Total 

Indirect Charge8. 

Depreciation and Interest 

Supervision, etc. 

Transit 

Ploughing 

Total 

Grand Total 

Total 

Acreage 115. Acreage 
Depth 106. Depth 

S' to 10". 12' (23 acres 
6N andS'.) 

Mercedes Benz. Caterpillar. 

Rs. A. P. Re. A. P. 

1 6 4·4 1 2 9 

1 S 2'7 4 9 7 
011 5'5 011 6 
0 1 B·3 0 3 6 
0 0 9·2 

0 1 11·4 0 711 

3 14 S'5 7 3 2 

2 14 7·9 411 S 
3 0 0·9 3 0 9 

5 14 S'S 7 12 5 

9 13 5·3 14 15 7 

Nil. o 14 6 
9 13 5·3 14 1 1 

9 13 5·3 14 15 7 

Both the above tractors l-..eing new, to be conservative an inoreased allowance against 
!p8res and repairs would Ull expeoted later in the life of the tractors. 

Detailed costa with a complete summary and analysis will be prepared and circulated 
:0 those intllrested, in due course. 

Shallow P10'Ughing.-For shallow plouging up to S' in red soils, we are now experi. 
lIlenting with a 6·furrow disc plough, i.e., a 4·furrow and a 2·furrow disc plough joined, 
Uld although we have not carried out sufficient work of this type to report as to its success 
)r not, we hope, as a result of the experimE'nts, to be able to reduce considerably our rates 
'or this type of work on red soil and medium black cotton soil. At present we are only 
mdertaking this work during the off·season when deep ploughing is out of the question. 

Harrouling.-We have carried out no harrowing up to date but have· now concluded 
m arrangement with a landlord at Gadag in the Bombay Presidency, whereby we will 
narrow 400 acres of red soil earth at cost, and as a result of this experiment, we hope to 
!Ie able to arrive at Bome accurate cost regarding an economical rate for this type of work. 
We have frequently received applications for harrowing work from landlords whose lands 
we are ploughing, and we hope to include harrowing as part of the normal contract work 
:If OIU" varioUl schemes next ploughing season. 
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POBBibIe purchasers of tractors are ~ 

(a) Co-operative Societies. 

(b) Ploughing Contractors/Operators. pure and simple. 

(c) Landlords for use on their own lands and/or ploughing adjacent lands of other 
landlords or tenants. 

fa) So faT, co.operative efforts in regard to the utilia"tion of m\Obinary do not appear 
to us to have been a very great success, and the pl'egent shte of the Co-operative Societi81 
does not encourage us to think that it is likely to be developed in the near fllture to any 
extent. .' 

(b) A ploughing contractor, even when favourable prices are beiU"~ reoeive1 for orops, 
will neceesarily work at certain disadvantages; for insbnae, he hM to bear the oost 
of traneport from village to village. He cannot usefully employ his ,p"nt on other work 
when there is no oontract ploughing to be done. He has to place a high vallie on his latviO. 
in supervising the tractor when at work.' He must allow' for Interest and Depreciation 
on a very conservative basis and also profit to his undertaking. He has to spend a oon­
siderabIe amount of time in canv&S8ing work, measurin~ up land" collecting du .. pte., 
and something must be allowed for the oost of these. The nett result is that the oon­

'tractor's prices for ploughing land, at least for phughing the Im~1I hollin~ that are 
usually come across, is bound to be higher tbn the figllre at whioh a hn 11>rd 0;)1I1d d3 his 
own work. As a consequence, oontract work will not e&3il.v be obtained anil the value of 
it to the farmer is less. 

(a) In the first place, the ordinary cultivator, whatever the term. on which he holds 
his land, cannot be considered as a landlord in the stri"t 1leD88 of its meaning. His hold· 
ings, are too small for him to operate a tractor economically, apart from the fact that be 
will'never have tho funds to purch&88 one. We are therefore left with the large landlord 
who farms his own land, and unfortunately, not a great number of theae ellist. This 01_ 
has the best opportunities for working tractors economically, in our opinion. If their 
holdings are sufficiently large and unfragmented, they bave no problem in regard to traDII­
port from site to site. A farmer can use his tractor for ploughing, harrowing, sowing, 
pumping and ot.her work, reeulting in the hours of tractor working being twice those when 
the tractor is employed in ploughing only, and in cousequence the Depreciation can be 
spread over a longer period of working and thus reduce the cost per acre ploughed. A farmer 
would not normally place a very high value on his services for supervising the working of hill 
tractor, and he would utilise the driver/mechanics on other work in idle hours. No eocount 
of profit has to be taken and Interest and Depreciation can be spread over a longer period 
than a traCtor operated by a contractor. The problem, therefore, seem, to be to develop 
the use of a tractor which would appeal to the landlord owing 200/30() acre .. and .. higb 
powered expensive tractor would not be a proposition for such and therefore this Drrowa 
the field to low priced,small powered tractors. and in our opinion experiments should be 
continued and operating costs of them promulgated. The difficulty will be h& preventing 
users from over·loading these tractors, and to do this, they must be prevented from ualDi! 
ploughs drawing too many and too wide furrowa. 

MuJw,nical Data on Tracfm and PlougTt Deaigns.-We are now ill tbe pracel' of pro. 
ducing .. technical report on both these features &8 applied to the variolU tyP" of traotora 
and ploughs we have in use. and we propose to forward this report to all Manufacturers, 
th~ agents and any other interested parties. 

J. C. REED. 
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POWER FARMING IN INDIA. 
ELDaNATION 011' WEED. 

BY 
\ C. P. G. W. 
: The . various problems fa.cing anyone attempting to populariee modem mechanical 
'nethods o! agriculture and land cultivation in India are well-known to those interested 
III the subJeot, but there are several uses to which mechanical methods of cultivation can 
tuccessfully be put to the advantage of India and her people. 

~ One of such U888 will be considered in this article, namely, that of the eradication or 
~move.\ of the deadly weeds and grasses growing throughout India whl'rever heavy BOils 
.,re, found, partioula.r1y in the Bla.ck Cotton a.nd heavy dry belts. These grasses have 
t'llonOUB names and are of va.rying severity. .. Harihali .. and" Doob", a thin and deep­
~ooted growth, .. Kana " and .. Khanda, .. a thicker but equaJly deep-rooted weed, are the 
Mat known. They are found everywhere and cannot be kept in check by the primitive 
ountry methods Btill to be found in most parts of India. Let us consider for a moment 

I 
hat the growth means to the agrioulturist. 

First of all to the la.ndlord it means a steady decrease in the value of hiB land, diffi. 
u1ty in letting his lands and diminished crop returns from his own lands and on his share 
f those portions rented to the ryots. In the second place to the cultivator it means crops 
, ually getting poorer a.nd poorer, with the resultant reduced standard of living, and 
ventually it will be impossible for them to cultiva.te their land_ To Govemment it means 
ecree.sed land revenue_ This is no exaggeration, a.s the observant traveller will know, 
ut it will come a.s surprise to most people when they realise that the greater portion of the 

d, which they pass in their oars or in trains, and which appears to be lying fallow, is 
. robably unfit for cultivation because the grass or the weed ha.s obtained 80 strong a 

t-hold. 
, In many parts of India. such a.s the Northern part of ~he Central Provinces and the 
;outh-We3tem part of the Bombay Presidency, va.st area.s of hundreds of thousands of 

res of good soil are being slowly suffocated by this pernioious growth_ The writer wa.s 
,old by a senior and experienced member of the Indian Agricultural ~rvice that in Bome 

tenants were a.otually refusing to pay existing rents on the ground that" Hariha.li .. 
d wa.s slowly making their lands unfit for cultivation. It is genera.\ly admitted that 

ny agrioultural problem in India is of vita.! importa.nce, and there are few matters, the 
olution of which would help more direotly both the land-holding and the agriculturist 
a.sses, than this diffioult problem of grass growth. 

i Can power be ueed for this purpose, and if so, is its use satisfactory ~d economical ! 
,heee are the two important questions, and experiments carried out recently enable some 
uthoritative answer to be given to them. 

In considering the suitability of power for, this ~urpose, it i~ essen~i~ ~ keep ,in mi,nd 
e all-important question of costs, since there IS obvIOUsly ~o soil condition ~n India w~lch 

ould not be successfully cultivated by modem mecha.nlcal means, prOVided suffiCIent 
ower is paid for. The tenn .. meohanical means", however, is a broad term and includes 
every sme.\lest tractors oosting a few pounds to steam OB:ble and other tra.ct~ costing 
any hundreds of pounds. Therefore it is necessary to a.rnye at some conclUSion regard. 

19 the ability of thl' cultivator to pay fo~ the pla~t n6C8SSlta,tec;l by modem methods of 
tivation. The simplest way to do this IS to consld'3r the eXlstmg cc:-'ts and methods of 

eradication. It has already been said that no country plo,ugh IS .strong enough to 
move this grass once it ha.s become deep·seated, ~d the c~tlve.tor 18 th8l'8fore faced 

'ith the necessity of halt. d.:gging. This is an expens\V8 operatlo,n, ~d the area that can 
hand.dug is obvious.) \uy sma.lJ and is restricte~ ~y the avail~bili~y.of labour. T~e 

oat of hand.digging Varib llOrgely from district to district, and a fau IIIJnlmum and man­
lUm woul, be &'1. 20 to "'Rs. 50 per a.ore. Can .. tractor, which is within the purcha.sing 
owel: of th~ Jarger land-holders. carry out the work a.s efficien~ly and a.s ~heaply as manual 
,~bour! There is 110 doubt regarding the queation of effi~ency proVided dee!! enougJa 
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plongbing itt carried out, and the ligures next given win Ihcnr that the OOlt· 01 tnoto. 
ploughing with a ~edium powered tractor is oODSiderably leu than the average OOlt a 
hand.digging:- . 

, 
Working for 26 daya in medium black oottonsoil, and anrage of 12·31 houn por day 

a 15 H. P. Diesel Tractor ploughed 115·35 acree to an average depth of 10 ina. Tho oOlt 
per acre for actual working was Re. 5·12, and if Interest and Depreciation (lipread over ~ 
years) is included, the COlt per acre was Re. 8-10·8. The COlt of digging land by hand ill 
this case would have been Re. 20 per acre. It must be noted that no charge for IlUper. 
vision is included in the above figures, and in tbe case of a contractor, a further incidence 
of Re. 5 per acre must be added to cover hie profit, and the COlt of .. paid IUpervisor ill 
cas& the contractor doea not supervise his own work. ' 

A 30 H. P. Kerosene Tractor, working under the same conditions, ploughed lOll 
acres in 21 daya, working an average of 11 hours daily, at a COlt of Re. 7·3·2 for workin!! 
ooste only, anti of Re. 11.14.10, if Depreoiation and Interest is included. 

A more powerful tractor could naturally produce a bigger autum, but on the other 
hand, the working OOlts and Depreciation and Interest would be greater and the oost 
would probably be beyond the pockets of most potential purohuera. At the present 
time, the number of land·holders able to buy tractors is very small, and therefore, generally 
speaking, high.powered tractors are out of the question. 

The question of power is often given quite undue importance and cODSideration. and 
the real point to be considered is the mOlt suitable and economical equipment to use with 
a tractor. In other words, the plough is of equal importanCl'l to the tractor. Provided 
the tractor is not over·loaded but is given a load which ntilises to the full ita power, the 
most economical results will be obtained. The number of bottoms or discs to be 11IJ8d 
and the speed at whioh the tractor should be worked are all very important factora, on 
which the success and eoonomy of the work will be dependent. 

Opinions vary regarding the average depth of ploughing required for the removrJ 
of the various grasses, and each district should be surveyed and carefully considered by 
experts before any definite decision is arrived at. When work was being ~onsidered in the 
Dharwar District during the ea.rly part of this year, the Agricultural authorities frequently 
stated that ploughing up to a depth of 14 ins. would invariably be _ry, but actually 
at the end of the season it was found that the very great proportion of the ploughing dono 
was to a depth of 10 ins. only. A survey of the land ploughed in the Dharwar area ,hOWl 
that, generally speaking, there is no sign of the grass growing again~ and in those patchelt­
genera.lly in nallas and small depres.nons-where the plough has been nnable to penetrate 
properly and where moisture is retained, the grass is invariably deeper than found else· 
where. An example of this was found in a large 5O·acre field between Dharwar and 
Gadag; which was ploughed last January to a depth of 10 inche, and which was very 
thickly covered with •. Harihali "grass. On being inspected in July, it was found that 
the field was practically clean except for three patches of grass, all in slight dips in 
the ground. The moisture was retained here and the plough shares did not penetrate 
to the full 10 ins., with the result that some grass was left rooted and 80me others were 
uprooted by the plough, but took root again owing to the moisture of the ground. On 
being dug out , one piece of gr&Sll measured 16 inches. In these casea the cultivator 
must have such portions hand.dug. The charges for ploughing a field of 50 acree were 
Re. 750 and in addition he had to pay R,. 40 for hand.digging the small patchel. A 
clean field free of grass was therefore obtained for Re. 79(), whereas for hand-digging. 
the COlt would have been over Re. 1,000 based on the local rates ruling at the time of 
ploughing. It is very doubtful, moreover, if the full 50 acres could have been all hand-dug 
in one'season, owing to shortage of .labour. 

, It cannot be expected nor is it claimed by any reasonable man that a tractor eaD 
perform miraclet;, and provided that at least 90 per cent. of the grass definitely eradicated, 
the tractor can be said to have done its work successfully. It is only by means of tractors 
that the growth of .weed can be arrested, and when this is realised, cODSiderable progreaa 
~'!;Muutpcloted,~far u the in~oductionof JIlodem ~ry is ~0IIIl8raed.' , •. " 
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BeprinWJ /'rOm .. OAPI7' AL It dated 19tA M%y 19311. 

COLLECTIVISATION FOR INDIA , 

A PL&lI' I'OB AGBlCULTUBAL Co-OPBBATlOll. 

BY 

C. P. G. W • 
. Co.ope~tion,. &8 o~ily understood, implies the form !lotion of an agency through 

,'hlOh agrlcul~i/lt8 can dispose of their produce. and obtain credit or goods in 'l'eturn. 
~ughout . India Producer's Co-operative Societies are gradually being built up­

, Icularly In .some of .th~ cotten districts. So far there has been no general move to 
, rn;'- co-ope~tlve asSOCiatiOns for the co·ordination of labour and means of production. 

viet RUBBla h&8 taken the lead in co-operative agricultural ol'!Zanis~tion, and even to 
ose, who are opposed .to the Communist policy of pooling land and produce, there ia 
uc~ food ~or thou~ht In the most elementary forms of collective farms now found in 

ItUBBla: Bnef mention mw:t first be made of the three forms which the organisation of 
ollectlve farms now takes In RU88ia :-

(!) Societies for joint tillage. 
(2) 'Agricultural Artels. 
(3) Agricultural Communes. 

~ In the booklet entitled Agriculellre in Soviet R!I88ia, by Miss J. Beauchamp, published 
.y Messrs. Gollancz, the Society for joint till!loge is described &8 the simplest and most 
lem~~ f~rm of collective farm, in which there is no general pooling of property, and the 

OlatlOn IS based only on the joint working of arable land. Only labour is socialised­
ven the means of production remain individual property and each family's share of the 
roduct is based on the size of its land-holding, but at any convenient time in the operations 

t is open to any peasant t..o withdraw from the Society, taking his land with him 
.nd start farming again on the old individual basis. In Rll&ia the origin of this simple 
'orm of collectivism grew up round the tractor depots set up by the co.operative associa­
',ions. for it is obviously impossible for tractors to operate in the tiny strips into which in 
l~u8Sia., as in India, the individual holdings were divided. The Society of joint tillage 
lext developed into the Artel, which is the next highest form of collective farm. In 
;,he Artel-now t.he most usual type of collective farm in R~ the needs of produo. 
';ion become joint property and to !Io certain extent thE! produce its9if, whilst in the third 

d the highest form-the Commun~verything is socialised. ThE! agriculturists live 
'n the Commune and do not even own separate houses or gardens. 

Brief mention has been made of the Artel and the Commune, but it is not suggested 
hat·Buoh extreme forms of Socialism or Communism would ever be suitable to or accept­

able by the people of India. Cert!loin features of the joint tillage societies and the Artel 
0, however, give serious food for thought to those interested in Indian Agricultural 

conditions. In reality a Society for joint tillage iF almost suitable form of co.operative 
ooiety for India and the need for some such organisation is urgent. The wastage of labour 

·-both manual and animal-is enormous, and the productivity of the land suffers from the 
low standard of animal labour genera.lly found in India. N~ one can object. to the p~oiple 
. of the Societies of Joint Tillage and the Artel, 80 far &8 they iUv?lve no sharing or pooling of 
individually owned property, but merely the pooling of available laboll! and .m~ of 
production in order to minimise wastage. Under such a system the agr~culturist With • 
few bullocks and exoessive labour will, in example, be able for to transfer his surplus labour 
to others and obtain in return the additional bullocks he requires. Separate societies or 
groups will have to be formed for each area ; all the available labour and implements of 
livery type will then be pooled and work will be oarried out under a. pre-~oo and agreed 
programme: 'The produce of the land will go to the o~er and hiS. share ~ therefore be. 
baaed on the actual size of his holding. The agricultur~t at any time can Wlth~W fro?l 
the Society and take with him the labour he has contflbuted ~ the pool, ~ a"aaln 
on his own individual basis. The advantages of such a sJl!tem, if properly organised. even 
in those districts where only country methods of cultivation are known. would be great; in 
lW3lCAR II 



that it would minimise the 'lV88te and enable every agrioulturiet to obtain the Ule of an tit 
available labour. ,It would also obviate the nllOe8llity for a man keeping implement. whio 
are only used a Elhort time each year. It is, however, in the future, and when oonaidorin 
mechanical methods oi cultivation, that Buoh BOCietiea would be of even greater importanoe 

It ha.e been already mentioned that in India, U in RU88ia, small holdings predominate 
~aking tractor ploughing by an individual impossible even though ·he may wieh to haY 
hiS lande tractor· ploughed. The advantages of mechanioal oultivation are now Imown • 
generally and have been stated in this. journa.1 so recently that DO further repetition 0 
them is neceBBa.ry in this article. , 

A tremendous future, with benefits to all agnoulturists, will await agrioulture in Indi 
if co·operative societies for labour and means of produotion are formed, thus enabl" 
mechanical cultivation to be adopted on a Boale at present impollllible. Each group or eac 
sOliety will have its own tractor, which will plough the land of each member of that grau 
or society. Land now unable to be cultivated will be brought under oultivation, cro 
yielde will.improve, the number of bullocks required will be 1_, reduoing fodder expendi 
ture. It ill further suggested that a portion of each ~on'. produc~y Ii per oent 
might be set aside and stored against famine, drought and other oalamities. This ' 
mean that each group will be self.supporting in times of distreu and will not be dependent 
upon Government-a point which will surely find favour in the eyes of the Indian agri 
culturists who, it is claimed by the Congress, naturally prefer to be self-dependl'nt rath 
than dependent upon Government. There is a further point, however, in oonnectio 
with this suggestion, which will bring greater benefits to the agriculturist. At the presen 
moment all Provincial Governments are laying aside large IUIll&--either in money or in 
kind-to meet the neede of famine years. If the suggestion made above is adopted, Pro­
vincisl Governments will then have surplus funde, and these could be Ipent in the purchaBe 
of tractors and mechanical implements either for hire or la.1e on easy payment terDli to the 
co-operative societies and groups, which will be formed. 

There is not space in this article to deal in any detail with the proposal, but it is urged 
that some form of co.operative socie~ies bued on the above luggestiona would meet the 

, neede of the present day and would result in benefits to India and her people, which cannot 
be secured by the present organisation of the Agricultural Department.. TheBe depart­
ments will, however, co-operate fully with each Bociety of group and, in oonjunotion with 
them, will carry out trials, cattle-breeding experiments and all those other worka whioh 
the Agricultural Departments are now carrying out with a view to improving the lot of the 
ryot. 

In this article, it will be noticed that certain features of the Artel have been included 
in the proposal for India inasmuch as the meana of production, such as bullocka, agri­
cultural machinery, etc., have been included in the property to be pooled in the co-operative 
societies. This has been done because, due to the peculiarities of the holdings of 
India, many cultivators would be unable to purcha.se their own machinery and dther 
means of production, and therefore the pooling of 13bour only will le of little UBI!. It 
~ust be emphasised that in this scheme each individual retaina his ownership and right. 
in his own property and draws his share of the produce from his own land. He is free at 
any time to withdraw from the society and retain his individuality and hi' citizenship. 
Herein lies the essential difference between the suggestion for India, and the acheme .. 
carried out in Soviet Russia, for, in the Anel, once a cultivator joins it, he cannot take out 
his land again, although, if he wishes to leave the Artel, he will be provided with land 
outside, which may be many hundreds of miles away. Even the Society for joint tillage 
ill merely a step towa.rds complete Communism in RU88ia. 

This suggestion is not claimed to be a solution-or even a partial solution-of the 
Indian agricultural probleDiS, but it is claimed to be a progreuive ste~ atep which will 
avoid wast--&. step which will facilitate the introduction of machinery, which, it must be 
admitted, is essential to India's agricultura.l advance and which will result eventually in 
an,increase in the prospe~ity of India's agricultural milliona. 
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APPENDIX XXXVIII. 

SUlIJEOT No. 32. 

PLICATION FROM THE GOVERl\~IE~"T OF THE PIrnJAB FOR A GRA~ OF 
, RS. 38,800 SPREAD OYER A PERIOD OF FIVE YEARS FOR A SCHEliE FOR 

THE rnpROVE.\lE~'T OF THE TEA Th"DUSTRY L~ THE PIrnJAB. 

Attention is invitEd to the attached copy of a letter from the Government of the 
mjab. No. 6.D:(S.). da~ the 19th ~ay 1932. on the subject of a scheme for the improv­

t of th~ tea Ind~try m t~e Punjab. The scheme. which is for a period of five years 
the first lnstanCe, mvolves In so far as the Council is concerned a total expenditure of 

38.800. 

t The acheme is for the oonsideration of the Advisory Board. 
~ 

~ 2611 Mag 1932. 

CHARAN DAS, 

8ecrtJary. 

'JPT 01' A LETl'EB FROll( THE DEPUTY SECRETARY TO GOVKRNlIK~. PuNJolB, DII:V1!:LOP' 
, IlItNT DEPARTlIIKNT, TO THB SKCRETARY, brPERUL COUNCIL OF AGRICULTURAL 

RII:S&ARCK, RoCK HOUSB. Snl:LA, S.·W., No. 6·D.(S.), DATED THE 19ra MAY 1932. 

Sckme/or lAs imprm-emenl oj lAs Tea Industry ill 1M PUlljab. 

1 am directed by the Punjab Government (Ministry of Agriculture) to forward for 
nsideration by the Counoil at its next meeting a scheme (Annexurel for the improve­

lent of the tea industry in the Punjab, which has obtained the approval of the Punjab 
'I unoil of Research. Details of this soheme are contained in the note attached, 100 copies 
f which are being sent to you under separate cover. 

2. On consideration of the scheme the Punjab Government have decided to omit the 
t (\f Assistant to record obsel'vations on fung!l\ diseases and insE'Ot pests on tea bushes, 
Mr. Carpenter, Chief Scient,ifio Officer, Indian Tea Absociation, Calcutta, dOOi not think 

hat Buch an appointment is of primary importance. This will reduce the total cost of the 
eme from Rs. 51.300 proposed to Rs. 38,800 over a period of five years. 

3. It will be observed that it is proposed to utilize an area of 50 acres of land already 
1lanted with tea bushes at Pa1ampur, and valued at fu. 50,000. which it is propo;ted the 

njab Government shall make availablE' for this scheme. No reference has been m~e in 
e acheme to the disposal of the income which will be derived froln the land under the 

chema. At present it is understood that the income in respJCt of tea leaf from the existing 
. ushea is practically "il. During the first year they will be vc~y severely pruned and. 

colding to the results obtained on other tea eststes, after prunlDg very little leaf will be 
btained in the following Y6&1. It is eXpe<'ted, however, that the yield of le:\f will increase 

ually from the second year onwards. It is not proposed to m'\nuf!\Cture the green leaf, 
ter plucking. into tea but to sell it as green leaf to some of the neigh ~aurin~ factories. III 
eae ciroumstances it is very diffioult to make any really close estImate .of the probable 

··ncome from the sale of lcaf during the period of the soheme, but the Punjab G-1vern:n3Ilt 
will credit the proceeds to their own revenues and in return will contribute an annual 

ount towardP the scheme equal to the income actually derived therefrom. 

4. It is regretted that under the present financial conditions this Government is un· 
able to make any further contributions to~q the oost of the ~heme, and ~ am to exprt'lSS 
. the hope that in view of the l&lge grants given to other provlDces for theu echemee, the 

uncil will agree to provide the funds required. 



SC1IIEJrB 1'0. T.HB IMPROVEMENT 01' TBlI TlI:& mDUSTBY III TIm ~J&B. 

J».the Punjab tea is grown extensively in the hilly tracte of the Palampur and Kan 
tehsils of the Kangra district. The main tea-growing is close to the town of Palampur itaelf 
which is situated at an altitude of about 4,200 feet above sea leveL 

2. The cultivation of tea appears to have been first introduced in this locality abou 
1849, but was taken up in earnest from about 1860 when various lands were lold for te 
cultivation to individuals, mostly British Officers. In 1892 the area under tea wu 9,53 
acres and reached 10,000 acres in 1907. Since then there has been a amall reduction an 
since 1919 the area has been steady at about 9,700 acres. 

3. In the early years the cultivation of tea appears to have been satisfactory. but a8 
the tea estates in North-East India developed, the effect of competition wsa felt &everl 
by the Kangra estates and appears to have reached a serious state during the slump in th 
tea market about 1900. Owing to this and other causes many of the original owners an 
managers· left the district after disposing of their estates to pE'rsons who ap»t'ar to hav 
taken little interest in the maintenance of tea on these estatt't! and who in many cue. hav 
remained absentee owners. Most of the tea areas in the district have, therefore, bee 
planted from 60 to 70 years ago and it is doubtful if any appreciable area of tea haa iX'{l 
planted during the last 30 years. Meantime, the comparative neglect of many of the te 
plantations has resulted in a great falling off in outtum and poor priCE'l are also hein 
obtained, possibly from faulty processes of ~anufacturers. 

4. With a view to ascertain the present position and to obtain expert advice on i 
causes and the methods by which this industry can be revived, the Punjab Govemment i 
October, 1929, obtained on deputation the &ervices of Mr. P. H. Carpenter, F.I.C., F.C.S., 
Chief Scientific Officer, Indian Tea Association, Calcutta, who visited the Kangra te 
growing locality. In his report Mr. Carpenter considers that whilst tea bushes .. they I 

grow older lose their early vigour and whilst it is by no means 10 easy to renovatll old ' 
as young tea, age is only a minor factor ana there are other factors connected with 
cultivation which playa more important part in the general debilitated conditione of 
in the Kangra district. 

5. Amongst the causes responsible for the poor crop Mr. Carpenter finda that the' 
following are important:-

(a) Negkcl 0/ proper cultif:ation.-In tea culture the main factor of cultivation is 
the suppression of jungle growth rather than stirring of the soil It h .. bee 
clearly demonstrated on the experimental plote at Tocklai (Assam) that any 
form of light cultivation is sufficient provided it .uppreBBeB this growth. 
The cultivation given at present in the Kangra tea-growing localities ill in­
sufficient to achieve this object and many aleas become .mothered in a hea] 
growth of gra. s. 

(b) Practically no manuring is done and only small quantities of farmyard man , 
are. available. There is no information obtainable of the effect of Iystematicl 
and continuous annual applications of natural or artificial fertilisera. 

(e) Bushes are pruned every year and each individual shoot ill cut. Thill prun~ng jel 
unsatisfactory for no effort is made to maintain the bushes at a uniform I 
height or to keep the pruning at the same level, so that not only do the bushes 
vary greatly in size in anyone area, but each individual bush ill uneven. 
Also no attention is given to the cutting back of • bush when an accumula-, 
tion of non-yielding twiggy wood has developed on the top. Little o~ no 
attention has been given to developing large framework bushes. The 81dea 
have been cut away and no attempt is made to &ave and develop the growth 
of lateral branches. A. definite scheme of pruning is necessary and thill re­
quires careful consideration and 8tudy. Pruning is now done d~g the cold 
weather. but little growth is allowed to develop before pluckmg start&, .. 
every endeavour is made to pluck a big spring crop, since this makee good 
,tea. It would be desirable ~ )mow whether pruniDg could be doDe more 
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.profitabb> in May Dr ~~ than in. the cold weather, .. at preII8Ilt is the CII8e, 
BO ~ to allow of obta~m~ a maximum crop during the early part of the year. 
ThIS system of pruning In May and June is practised in BOme tea gardens 
situated in districts having a dry hot May and early June. It would also be 
desirable to kn~w wh~ther tea could be advantegeously left unpruned for one 
year, the prun~ng bemg done once in two years, instead of annually as at 
present. H thIS could be done, the cost of pruning during two ye!l.r3 would 
be much less than at present, but the thickne3S of the pruning wood would 
be increased. 

(d) Plucking as at present practised is unsatisfactory. Shoots are plucked from 
all parts of the bush, whereas a level top surf~e should be obtained and 
&hoots only plucked from it. To allow the bush to develop a side growth all 
shoots growing on the sides below this level should be allowed to remain on 
the bush. 

6. The stage whcn the plnnt is ready for picking is also important. Before picking 
oommenoes shoots must be allowed to grow for a certain ll'ngth, so that after two leaves 
~nd a bud are pluck~ ,there still remain about four inches of new growth below the pluck­
Ing mark, thus provldmg the necessary wood for the next pruning. No consideration is 
given to such important questions under existing condition. 

Manufacture.-The green tea made in the Kangra district is generally of very poor 
quality and realises about 6 annas per lb. in the Amritsar market where most of the crop is 
BOld, when Cachar green tea is selling at Re. 1·5·0 a lb. and Ra.nchi tea at Re. 1·3-0 per lb. 
Mr. Carpenter oonsiders that, whilst much could bc done to improve the Kangra teas first 
by careful attention to growing the bushes, so as to ensure a growth of soft succulent shoot 
the quality of the tea produced can also be substantially improved by attention to many 
defects in the 8ubsequent process of manufacture. He draws attention to the very great 
importance of preventing the oxidation of the tannin in the leaf after picking and the harm-

. ful effect of the custom of partially withering the fresh leaf before steaming and panning 

. which is the most important of all the processes in green tea manufacture. 

7. Mr. Carpenter advises that for the present attention be concentrated on green tea, 
although this tea does not find ready consumption in the Punjab and is mostly exported to 
Kashmir, Afghanistan and Central Asia, whilst black tea is consumed locally. Black tea 
is made at present in &mall quantities in the Knngra district, but its quality is very poor 
indeed. The manufacture of black tea requires a more careful technique and the processes 
involved seem to be so little understood by the factory and garden staffs that he considers 
green tea should get first consideration. 

S. The managing staff of the tea estates in the Kangra district. according to Mr. 
Carpenter's view, cannot be called satisfactory for they are ignorant of the technique of tea 
culture and manufacture. Possibly this may be due to lack of opportunity for obtaining 
greater knowledge. Mr. Carpenter consi~ers that the,l?oor technical knowle,dge of the 
.taff is one of the ma.in causes of the unsatisfactory condition of the Kangra. tea mdustry a~ 
present. . 

9. After a careful study of the industry ~. Carpenter finds that one of ~e first re­
quirements towards improving it, is the proVlSlon of a small area ~here expenm~ts oan 
be carried out a.nd where the results obtained can be demonstrated SUItably to those mteres ... 
ed. As the tea industry in the Punjab is not organised under any definite ~iation suoh 
&8 exista in North.East India and in South India, such a farm must be mamtamed by the 
Agricultural Department of Government. The present scheme is, therefore, submitted in 
pursuance of Mr. Carpenter's advice. 

10. It is proposed to obtain temporarily an area of 50 acres alrea~y und~ tea ~ta­
tion besides Palampur. The improvement of the crop would be earned out m two direc-
tionl:-

(1) An improvement in the quantity and quality ~ l~ from ~d ~ting.tea 
bushes (such as form the ~~ crop in the district) by 8Ol8Dtitio pruIIlIIi. 

manuring, cultivation and pjoking. 
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(2) ThemtrOOnction of bew nrietiea of tea and "it. cultiftticm br proper methoda 
from tbe beginning. 

Within less than a mile of Palampur land ia aVlU1able from the "area of the Holt. Tea 
Fatate 'Purchaaed by Government at about Ra. l,ceO JleI" acre .. a site for a model town. 
It is well covered with tea bushes and ia rented out at present from year to year until it is 
required for the 'PUrJlose for" hich it was 'Purchased. It is considered that 50 &cree of this 
area will be sufficient. The land is very conveniently situated along the main road to 
which it has very easy access. 

n. The student who obtained first 'Place in the B. Bc. (Agri.), degree examination 
from the Punjab Agricultural College in 1930 was IK'nt by Government to the Tocklai 
EXJlerimental Station, A8S8m, on a two years' course of Post-graduate .tudy on tea culti. 
vation and manufacture by arrangement with Mr. Carpenter and the Indian Tea A.o­
ciation. It is intended to utilize the service. of this Asaiatant on his return, in connection 
with the tea research scheme now proJlOBed. 

12. The scheme has been worked out for. period of five years in the first inatance. . 
Since in the first year after severe cutting.back for rejuvenation of wood, tt'a buahea do not 
give any yield of leaf, the results obtained from these eXJleIiment8 would only cover a peri04 
of three years. Again, when tea is grown from seed a pEriod of about five years eIaJIIIN 
before the bushes begin to produce leaf for picking and they are about ten years old befora 
they attain their maximum production. C()nlK'quently, the period of five years will be 
insufficient to obtain final results and it will be necessary to extend the acherne for. further 
period of five years at least. 

13. It is proposed to limit the scheme in its first period of five years to tbe agricultural 
aspect of the problem, as this the first requirement, and to defer the investigation on the 
improvement of the manufscture of tea to the lIl'Cond peri!>d. Accordingly, the average 
expenditure proposed during the first five years and which the Imperial C<JunciJ of Agricul. 
tural Research is requested to finance is as follow8 :-

One" A " Class Agricultural Assistant with arecial 
training in Tea Cultivation and Manufcture 

Two Mukaddama (grade Ra. 17-1-30/2-60) 

Latour 

Manures 

Contingenciea 

Rent of buildings 

Total 

1,680 per annum. 

480 

3,600 

1,000 

500 

600 

7,760 

.. .. 

.. 

.. 
or R& 38,800 for five yean. 
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APPENDIX XXXIX. 

SUBJECT No. 33. 

REPORT OF THE FRUITS SUB.COMMITrEE. 

Procwlingll oJ the Committu appointed by the Imperial Council oJ Agricultural RueareA to 
ezamine the Fruit Schemell. 

The Committee sat at Rock House on Tuesday, the 19th July 1932 from 3 P. H. to 
6'411 P. If. 

2. The following were present:-

1. Diwan :Bahadur Sir T. VIJAYA.RAGHAVAClJARYA (Chairman). 

2. Mr. R. G. ALLAN. 

3. Mr. A. G. :BmT. 

4. Mr. P. H. CA.RPENTD. 

6. Dr. G. P. HECTOR. 

6. Mr. T. F. MAIN. 

7. Mr. S. V. RA.lfA.lIlURTT. 

8. Dr. W. McRAE. 

9. Mr. D. R. SETHI. 

10. Mr. G. T. TA.lT. 

Rai Sahib Malik CHA.RAN DAS, Becrttar1l. 

The following attended as visitors:-

1. Dr. G. S. CHEEMA. 

2. Mr. W. H. HEAD. 

3. Mr. C. V. SANE. 

3. The Chairman suggested that the Committee might take up first the United Pro­
Vinces Plains (Annexure VI to Enclosure VI) scheme which was recommended by the 
Committee at its last meeting subject to the omission of certain items of non.recurring 
expenditure. but the consideration of which was postponed by the Adviaory :Board at its 
meeting held in January 1932. The Chairman accordingly called upon Mr. Allan to 
~introduce the scheme. In doing so Mr. Allan said that the reductions suggested by the 
"Committee a.t its last meeting were in the main justified and their necessity was recognized 
'by his local Government. In view of the fact that it has been decided that only one 
lIruit scheme was to be left to each proVince and that the U. P. Plain scheme as it now 
istood was difficult of early fulfilment and was in any case too small while that of the 
! :Bihar and Orissa Government was also much too small to be effective bv itself he would 
!favour a combination of the United ProVinces Plains scheme with the Bihar and Orissa 
lIBoheme if the two Departments of A~riculture could combine; the object bein" to 
,prevent duplication of work. Mr. Carpenter in supporting this idea expressed the ~ew 

§
at the proper course in such cases was to take up investigation of one problem 

t one place and another at another place instead of investigating one and the same 
roblem at more than one place. Mr. Allan suggested that certain mango problems might 
e dealt with at one centre and others at the other. :Bihar a!ld Orissa co~d take up litchi 
d the U. P. possibly papaya, peaches and plums. Mr: Sethi agreed ~ this pro~. In 

the oourse of disoussion it was pointed out that the FruIt Schemes fell mto two malO parts, 
viz., (a) propagation and cultivation of fruits and (b) their nomencla~ure and classification. 
It was realised that (a) could be taken up toge~her for the two provmces but that (b) was 
4 local matter for each Provinoe to deal wlth. Mr. Ramamurty suggested that the 
-Provinoial Agricultural Departments should do the classification work and then an all­
India officer to be appointed by the Government of I!ldia or the Council sh~uld do common 
~lassifi.oation for all India. This was agreed to and 10 order to see that this was done and 
30t lost aigh$ of the CoiwDit$ee recOmDleDded that auoh of the ProVincial Departmenta 



all received a fruit grant should be asked to include a paragraph in their repon. .howing 
the action taken in this direction.. It was then agreed that the BOientifio part of the 
United Provinces and Bihar and Orissa BOhemes (Annexure VI to EncioBUI'eII VI and 
VII) should he combined and the work carried out at the Bihar and Orissa .tation 
subject to the following l-

(i) Bihar and Orissa to have at least 40 BOres of land for the fruit work. ThiI 
includes 16 acres of already planted orcharda at Sabour State. 

(ii) In place of a Botanical Assistant on RI. 80-5·100 provided for in the Bihar 
and Orissa BOheme a good Botaniat in the Provincial Service lCale (250-20-
750) to be appointed, the Public Service Commission through whom recruit­
ment will be made to have discretion to offer such suitable salary within the 
BOale as it may consider nec88l1&ry to get a good Plant Physiologist. 

(iii) Provision for Travelling Allowance in Bihar and Orissa BOheme to be raiaed from 
Rs. 500 per annum to Rs, 1,500 per annum and that for contingenciel from 
Rs. 1,500 per annum for 5 yearl to Rs. 4,000 per annum for that period. 

4. United Provincu HillB Bckeme (Annexure n to Enclosui"e VI). 
Mr. Allan in introducing the scheme stated that apples from AUltralia and Bouth 

Africa were put in the market in better form and at cheaper rates than IocaI apples. The 
fOlmer were, however, not better than the latter except in appearance and thiI W&l due to 
the fact that they in the United Provinces did not have good knowledge about the varioua 
matters relating to their fruits and for this purpose, investigation was necessa.ry. The 
original BOheme which was estimated to cost about Rs. 200,000 had 1'IOw been cut down 
to Rs. 159,000 and he commended it to the favourable coDilideration of the Committee. 
Mr. Carpenter raised the point whether the sCheme would be of benefit to provincel other 
than the United Provinces. He had grave doubt. if tlu! BOheme wae Dot a purely provin. 
cial one. Mr. Allan said that the results of the work would be applicable to the fruit 
induatry in the Punjab and that the question of producing fruit which could . compete 
successfully with the fruit imported from Australia and South Africa. wfia an all·India 
one. It was finally agreed that the scheme could be regarded as. an all·India one and 
of more than Provincial interest. 

" 'The Committee agreed to the scheme in principle. DiscuBBion then centred round the 
8caies of pay proposed for the gazetted staff provided in the acheme but these were allow· 
ed on being explained that the officers would have to work for mOilt of the year on their 
own initiative &lid responsibility. The following two modifications were then made in the 
cost of. the IIcheme :-

(a) The seale of pay of a Mali provided for at Rs. 50·2-60 was reduced to Rs, 30·1·35.­

(b) The amount under annual laboratory equipment was increased from Ra.l,200 
to Re. 1,800 p. a. 

Mr. Ramamurty suggested that in sanctioning schemes the Council ahould adopt • 
general principle that receipts, if any, from the RChemes should be credited to the Council'. 
funda.· The Chairman replied that the principle was being generally followed DOW'. Ju 
to the. present case, Mr. Allan explained that while he had DO objection to the receiiJW 
being credited to the Council that would necessitate an increase of the provision for main.; 
tenance of orchard which had been reduced from Re. 40,000 to Ra. 9,000 in coDllideratioa 
of the receipts remaining with the Local Government. Taking all things into account the 
Committee decided not to press the point in this case and recommended tho ICheme subject 
to the two modifications named above and to a note being kept of the principle regardiag 
receipts for observance in future &II far as possible. 

5 • .A88am BcAeme.-tEnclosure VIII) . ...;..Mr. A. G. Birt introduced the scheme. The 
Committee thought that the orange industry in Assam was a very important one and 
was of mare than provincial importance. But the scheme a8 drawn up was rather designed 
to assist three existing Provincial fan'ns and was not auitable for help from the Council. IS 
Was decided to suggest to the .Assam Government to consider a revised ICheme for ci~ 
fruita. . . , 

.. "' .. --' -,,' :.. .. ~ ~.) ... -. - . ..: ..... : ~' . 
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6. Bombay Oold Slomge Scheme (EncI081lJ'e m). 
Dr. G. S.Cheema in introducing the scheme narrated the previous efforts made in 

"this connection and stated that markets for good mangoes existed in Great Britain, Paris and 
Mierma.ny and that the cost of the scheme was iruoignificant as compared with the results 
/that were likely to follow. The Chairman enquired as to why Poona had been selected for 
_the location of the scheme in preference to Bombay. In reply Mr. Main explained that as 
,'the headquarters of both Dr. Cheema who was to be in charge of the scheme and the agri_ 
;Clultural Engineer were at Poona that station had been selected for reBBOW! of economy as 
twell aa of better supervision and control. The Bcheme was considered a Very sound one 
f but tbe Committee decided that it should be enlarged so as to cover m&ng~ from other 
IProvinces es~y Madra.s and the United Provinces and Bihar. Mr. Main and Dr. CheelDlo 
"greed to th18 and stated that a.bout 20,000 mangoes would be required each ye!lol" from 
leach province during the period of three years. Mr. Ramamurty agreed to supply this 
joumber while Mr. Allan said that the United Provinces would be able to send only half 
!that number. Mr. Sethi agreed to supply about 7 to 8 thousand mangoes. The Committee 
iagreed to the scheme and requested Dr. Cheema to prepare and submit an estimate. 
iof the additional cost required to enable the scheme to include mango varieties from other 
i'rovinces in the investigation. 

I CHARAN DASS, 

Secretary. 
\ 
iThe 20th July 1932. 
t 

*Enclosure XI. 

ENCLOSURE I. 

APPLICATION FROM THE GoVERNMENT OF BOMBAY ~R A GRANT OF Rs. 72,064 SPBlUD 

OVER THREE YEARS FOR A COLD STORAGE RESEARCH SCHEME FOR FRESH FRUIT 

EXPORT. 

Attention is invited to the attached letter (and enclosure) from the Government of 
:Bomba.y, No. 4369·A/28, dated the 9th July 1932 (Enclosures II and III) forwarding a cold 
~torage research scheme for fresh fruit export. The scheme involves a non·recurring 
expenditure of Rs. 30,875 and a recurring expenditure of~. 43,689 or a total expenditure 
!ofRs.74564spreadoveraperiodofthree years. Outof this the Local Government are 
)prepared to meet the cost of Rs. 2,500 req~d for ~a~ng incidental structural alterations. 
:The net amount required from the Impenal Council IS therefore Rs. 72,064. 

: 2. In this connection it may be stated that the Vice·Chainnan while ~ England, .in 
)1930, took the opportunity of visiting the Low Tem~rature Research S~tlOn and dis­
~oussing this question with Dr. Barker in comJ:>any Wlth the Deputy Indian Trade Com­
IUlissioner and a copy of a note by the latter IS attached (Enclosure IV). Dr. Barker's 
lIIote (Annexure to Enclosure IV) clearly shows that wo~k in In~a on f~ur .points is -
!S&rY. namely, (1) suitable varieties for export, (2) ma~unty at time of Picking, (3) storage 
!temperature during transit, and (4) methods o! packing. If arrangements can be made for 
!this work in India, it is probable that th~ asslstan~ of the Low Temperature Researoh 
Station can be secured through the Empire Marketmg Board. 

3. It may be considered necessary to approach the Empire Marketing Board with a 
!request to meet a share of the expenditure involved. 

The Bcheme is now for consideration. 

8J::MLA, S. W •• 

The 131h July 1932. 
M123IOAR 

OHARAN DABS. 

Seaelary. 
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ENCLOSURE n 

CoPY Oll' L:m-rJ!:B No. 4369-Af28, DATED 9T:a: JULY 1932, noM 'l'JDI emu SE(JBE'UBT 
TBlI GoVEBNMENT 011' BOMBAY, REVEliUB DUABTMEBT, TO TBlI SBCBETABY • .lJIlI'EBUJI 
CoUWCIL Oll' AGBIOULTUBAL RESEABClL 

Cold 8tqrage research scheme. Imperial Council oJ ..4 gricultural Ruearch. Gra",-,,,-IZ . 
from, 1-. 

With reference to the correspondence ending with your telegram No. IMI-Agri. 
dated 6th July 1932, I am directed by the Government of Bombay (Transferred De 
menta) to forward the cold storage research scheme for the export of fresh fruit, whi 
has been revised by Dr. G. S. Cheema, Horticulturist to Government, and to etate th& 
,the original scheme was placed before the Provincial Agricultural Reeearch Committee an 
'was approved by it. Though the scheme has since been revised, it diffen only in pointe 
detail from the scheme commended by·the Committee. The Government of Bomba 
strongly recommend the revised scheme for the favourable consideration of the Imps 
Council of Agricultural Research. The total cost of the scheme is estimated at RH.74, 
which is made up of RH. 30,875 initial expenditure and RH. 43,689 recurring cost, Ip 
over a penod of three ye&1'8. The provincial contribution towarde the cost of the achem 
will be limited to the supervision to be exercised by the Horticulturist over the scheme an 
the facilities for housing the plant at the Ganeshkhind Botanical Gardens. The Gove 
ment of Bombay will also be prepared to meet the cost of RH. 2,500 required for makin 
the incidental structural alterations. Beyond this, it is not possible for them under p 
~eJ:l.t financial conditions to make any furthE'r contribution towards the cost of the ache 

2. I am to add that the Manager, Government Central Press, has been instructed 
.rend 100 printed copies of the scheme direct to the Council. 

·Not printed . . , 
i. 

• ENCLOSURE m. 
CoLD STOllAGE RESEABOB SOBEllilE lI'OB FRESH-FRUIT EXPOBT. 

Introduction. 

It is commonly held that, apart from the Himalayas, India is a disappointing count 
. as regaros fruit. There are many factors in the plains of India, which are favourable fA: 
fruit production, but high class fruit is rarely found in large volume. It _IDS probablt 
that the difficulties wrapt up with marketing are, in large measure, the cause of this unaat' 
factory state, of affairs. It was recently pointed out by the Bombay Presidency F~ 
Growers' Association that--

(a) 71 pet cent. of the retail price Of fruit ill taken by the middlmnan, 

(b) 18 per cent. ill ab!!Orbed in P"eight, etc., and 

(c) 11 per cent. only goes into the pocket of the producer. 

After making a careful study of the London and Paris fruit and vegetable m~kete .t 
'Horticulturist to the Government of Bombay has written a pamphlett on this snb) 
with a view to stimulating public interest and creating public opinion upon the need 
marketing reform, if the producer is to be adequately encouraged and the consumer adequ 
ately catered for. So much for the Home (Indian) market, but it ill neC8lll&ry to take cogni 
zance of the fact tha.t it is the Export Market which has brought prosperity to producen 
in many fruit-growing countries like Palestine, CaliforniB and South Africa. Thill app . 

. particularly to those countries which can produce one or more kinds of fruit of the big . 
excellence. To secure a good place in the Export Market it is essential that the frui 
shonld be of high quality. especially where there is world competition. But in lOme c . 
there ill the factor of monopoly of production. The country which poeeeIIIMl8 both a 
class article and a monopoly of production commands an exceptionally strong position ~ 
and it would be surprising if, in snch CircumstanC81, the export market remained undeveIop-j 
ed. India, however. provides an excellent example of this remarkable pheoomenoD.i 
Nothwitbstanding the po_ion of a virtual monopoly of the prod~ion of. at ~ 
one high class fruit the mango, there ill no export trade in fresh fruit. It IIJ, there.l 
fOle, a matter of economic importance to determine the reasons for this lack of developl 

·Not printed. *In the Press. 
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ant. The explan&tion appears to lie in the fact that an export trade cannot be develop­
~n the ab~e~ce of a regular ~pply o! ~t of standard quality. AIl this means organi­

tlOn, and It 18 here that In~ has failed m the past. The Indian mango crop is thrown 
~n the market haphazardly Wltho.ut any r~gard to grade or uniformity of quality. Hence 
he wo~d.be exporter cannot readily obtain the material required, and so the Transport 

,AgenOies hav~ not been strongly pressed to provide facilities for fruit-export, and conso­
:J.uently nothmg has been done; and the vicious circle remains unbroken. 

" :rhe Bom?ay Departmen~ of. Agriculture has been giving special attention to the 
;n'ading of fruit and the orgaruzatlOn of growers; and the time has come when it would be 

ssible to make available a large quantity of high class fruit for export, if the overseas 
arkets could be op~ned up. Bef?re this can be done it ill necessary to investigate a series 

. f problems u~derJymg the tec~q?e of export. Preliminary investigations, carried out 
der makeshift arr?,n~ements, mdicate tha~ the e~rt of superior varieties ot mango 

been brought WIthin the range of practICal politICS. For several years experimental 
l)oIlE!ignments ?f mangoes ?ave been sent to England by the Bombay Department of 
IAgrlCulture, WIth enoouragmg results as may be gathered from the following report, dated 
, 2nd August 1930, from the Low Temperature Experimental Station, Cambridge :_ 

! .. The experiments must be considered most successful sinoe they show that mangoeS' I shipped from India by steamer can arrive in England in excellent market-' r able condition and remain marketable at least for a week." 

in~ these experiments when the fruIt was considered a novelty these mangoes fetohed 
much as 40 francs per fruit in Marseilles and 3/6 per fruit in London. In 1931-32 large 

ale export trials have been orgauized with the aid of a grant of Re. 4,000 from the 
Imperial Council of Agrioultural Researoh. Once a week from April to June the Depar1l­

ent has despatched a oonsigrunent of 85 boxes of mangoes (each box containing a dozen) i 
d the oable report upon the first two oonsignments (recently to hand, 28th May 1932) 

reada as followti:-

.. First two shipments of mangoes arrived good condition. Selling at 1 to 2 
Shillings each." 

rhese boxes were oarried to London by sea in the Purser's Cool Room in whioh the tem­
perature is round about 36°-45° F. On the other hand the third consigrunent reached 
London in very ripe oondition with some of the fruit spoiled. This shows what an impor­
tant p!l.I't the maturity stage of the fruit at the time of export taken together with the 
temperature in the 0001 room plays in governing the success of the operation. 

With the aid of an Empire Marketing Scholarship, obtained through the Imperial 
Counoil of Agricultural Researcb, the Horticulturist to Government spent about six months 
in England in 1931, studying the problem, at that end, and the Re.qearch scheme submitted 
below has been prepared in the light of the knowledge so obtained, especially from suoh 
sources as the Low Temperature Research Station at Cambridge where Sir William Hardy 
gave every assistance and much valuable advice, and Covent Garden where Messrs. George 
Munro and Company, the well-known Fruit and Vege~ble F~, enabled ~ offioer to 
secure a full insight into the commercial aspects of the ImportatIOn of fresh fruit. 

As regards the available supplies of mangoes in the ~ombay Presidency it may .be 
pointed out that the orchard area exceeds 15,000 acres, whl~e .t~e number of treee not m· 
eluded in systematio plantations, is legion. The Konkan DIVISion alon~ sen~ to mar~et 
mango fruit of the value of Rs. 20 lakhs per annum in a good year .. GUJrat ~ also an lID­

portant mango traot, while there is practically no pa~ of the ,PresIdency ~hich d~E;JS not 
grow the mango. All the fruit is, of course, ~ot. of ~ghquality, but certain localitIes~ 
associated with the production of famous varieties like the Alp~onso. and the Pam. 
There is, moreover, a definite tendency to increase the area ~der this !rult! and ~he po~­
tial crop is unlimited, if remunerative prices can be obtained. ThIS stipulation ~pplies 
with particular force to the superior varieties, ?ecause they ~e by n~ture~hy-yieIders. 
Even the hard;r v!U'ieties do not, on the !l-veJ'lLge, Yield as much as 1880metimes inferredflom 
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the gorgeous in1lorescenoe and the oountless fruita that &re oooaeion&lly _ upon a tretI. 
~ practice the cOmplon mango tree produoes in the OOU1'lle of three year.- . 

(1) one full crop, 

(2) one ~ crop, 

(3) one failure. 

On this basis the average yield is only about half of what is obtained in r. good year. More. 
over !!bould the crop in the good year meet with disaster from a storm or disease the aver. 
age income is still further reduoed. There is also the further oonsideration of the irregular 
supply to the market. To compensate the mango·grower for these l088es and to make the 
industry profitable it is necessary to improve marketing generally and to Opt'll out the ex· 
port market in particular. Too often during the mango season there is either a acaroity 
or a glut in the market. At present there is no means of holding over a surplus supply or 
of meeting a deficit supply; the ready fruit has got to be marketed or thrown away. Henoe. 
although, the wholesale price of superior varieties of mangoes may be Ra. 8 to Ra. 10 . per 
100 (which is not bad, considered in the abstract) the actual return. under existing circum. 
stances, from an acre of grafted mangoes is less than that from most other fruit-trees. It. 
however, the supply could be regulated through storage at the optimum temperature (as 
distinct from the frozen condition) the problem of marketing. both in India and abroad, 
would be greatly simplified, as regular supplies are a pre·condition of organized marketing. 
If this were done it might reasonably be assumed that the production of high class mangoes 
would become a difierent economic proposition to what it is to-day in the Presidenoies of 
Madras and Bombay and the Mysore State. In order to achieve this object it is not 
necessary to secure the fancy prices obtainable when the fruit was a novelty. butitaeeml 
not unreasonable to expect a price of .nine pence per fruit in the luxury class and aix pence to 
seven pence in the superior class. In this oonnection we have the experience, before ua, of 
the American grape·fruit which originally, in England, waB a luxury fruit, BOld Iota fancy 
prioe; but is now in common use at a reasonable prioe. Moreover it 8hould be bome in mind 
that Atnerica does not pOBBe88a monopoly of the grape.fruit, so that India is in r. Itronger 
position with the mango. Before however, the export of mangoes can be placed on a eatis. 
factory basis it is necessary to replace the empirical &hipping arrangementa, hitherto adopt­
ed, by a plan which provides the optimum oonditions for successful ell port. At preeent 
we know that mangoes placed in the Purser's Cool Room having a temperature of 36° to 
45"· F. have arrived· in Europe in satisfactory condition. but we do not know whether 
this temperature is the most suitable with reference to (1) the condition of the fruit on arri· 
val, and (2) the length of time the fruit will remain in good condition after being exposed 
to atmospheric temperatures in England or elsewhere. It is also neceesary to ascertain 
the precise stage of ripeness required in the mango which is to be preserved in cool8torage 
for 3 weeks or a month. It is to be anticipated that some varieties will prove more .uit­
ableforthis treatment. (indispensable for export) than others and these require to be de­
termined. In the past sundry cold storage investigations have been conducted. First oj 
all an attempt was made to preserve the mango in the Cold Store of the Crawford Markel 
in Bombay when it was found that the mango kept well for about a month at a tempera­
ture in the range 38° to 40° F. It was not, however, found practicable to control the tem· 
perature as the store was opened several times a day. Subsequently some experiment! 
were carried out at the Low Temperature Research Station at Cambridge through the COo 
operation of Sir William Hardy but without, at first, achieving much. In 1930, however, 
more light was obtained through two consignmenta of mangoes forwarded to Cambridge. 
Accompaniment I gives a full report upon this work from which it will be seen that experi. 
ments upon the ripening of the fruit which arrived, in an immature condition, at Cambridgl 
were carried out and that the following broad conclusions were arrived at :-

(1) the most suitable type of mango for export requirel to be determined in India, 

(2) the most suitable stage of maturity at which to ship mangoes from India re­
quires to be worked out in India, 

(3) experimenta within the range of temperatures 34° 40" F. &hould be conducted 
• in India to dertermine the best storage temperature during the __ voyag. 

for consignment." of rnIUlgoes. 
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. These recom'!lendations ~ake i~ a~undantly clear that 0. carefully planned cold-storage 
Il"eB8ILl'Ch scheme IB an eesentia.l preliminary to the la.unching of 0. BOund export scheme for 
fresh fruit from Indio.. 

~. A scheme w:hich ~ described in the following section has o.ccordingly been framed for 
favourable conSIderation of the Imperial Council of Agricultural Research_ 

, The next consideration is the shipping facilities which are likely to be available for the 
Itransport of fresh fruit from Bombay to Europe. During the currentseaBOn (1931-32 crop) 
the P. &. o. S. N. Company have, for experimental purposes provided space in the Purser's 
iCool Room at the rate of RH. 64 per ton of 40 cubic feet, but the available accommodation 
~s naturally SInall. However, in response to a recent demand from 0. business firm in 
,Bombay for accommodation for 50 tons of mangoes makeshift arrangements were made 
~o keep a part of the upper-hold of the ship cool through the use of iced-cylinders and 
Jans. 
!, 
, This is a very important development as indicating the readiness of the shipper to 
tespond to the exporter·s demand. We have also the experience of the importers of fresh 
:fruit into India. In this case the shipper has provided facilities for transporting frIlit 
from South Africa, Spain and Palestine to this country. . 

With this experience before us it seems safe to assume that the shipper will be pre­
pared to provide adequate facilities at a reasonable cost if an organized export trade is 
likely to develop. 

The importance of developing an export trade in fresh fruit cannot, however,be 
measured merely in terms of the actual exports, which may materialize. The stimulus 
thus given to the producer would, presumably, result in large quanti tit's of high cla.ss 
mangoes, of standard quality. being produced in India; which is the pre-condition of the 
ilstablishment of a prosperous canning industry. H such an industry could be brought 
into existence the market for high class mangoes, in the preserved condition, would be­
,;lome world-wide and the area under this crop !night be expected to extend on 8. .large 
~cale. 

'. From the enquiri,.s which have been received from the United Provinces and Madras 
a.nd other places it is obvious that this export problem is not a Provincial one, peculiar .to 
Bombay, but is of All-India interest. Moreover, this export problem is not confined to 
mangoes. For example, there is the Santra orange which has special qualities, which 
,should enable it to secure a place in the British market. The Director of Agriculture, 
:Central Provinces,' has expreesed a desire to have the analogous problems bearing on the 
export of this fruit worked out in the same manner as proposed for the mango. The cold 
storage plant described in the following pages could conve~eI?'tIy be utilized for this in­
vestigation because the mango and orange seasons do not COinCIde. 

THE RESEARCH SCHEME. 

This scheme purports to solve 8. group of problems bearing upon the .. Commercial 
storage life" of fresh fruit, the solution of which is 0. pre-condition of placing the export 
.of fresh fruit (mangoes, etc.) on a scientific basis, which alone enables such anenterp~ 
to be successful. 

The mango will be the principal fruit used in this research sche'!le, but it is hoped to 
include the orange also, with the co-operation of the Central Provmces Department of 
Agriculture. 

The problems to be 1I0lved may be summarized as follows :-

I. What are the optima temperatures in the cool chamber for ensuring the longest 
" Commercial storage lifE' .. of fruit picked at different stages of maturity f 

II. Which varieties yield fruit pOBBeSf'ing the longest" Commercial storage life"f 

III. Which localities produce fruit possessing the longest "Commercial storage 
life" ? 

IV. To what extent is the" Commercial storage life" of fruit affeoted byexposlU'fl 
to different atmospheric temperatures? . 
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. V. '%'0 W'ha' extent ill the .. Commercial storage life" <i th. fruit aflected by the 
use of different wrappers and packing materials f 

As regards Problems I and n it is proposed to conduct intensive investiga. 
tions upon the Alphonso mango and two or three other varieties, including the Pairi and 
Totapuri, while a large number of varieties, pOllllibly 20, will be put through leae rigid tNt. 
in order to obtain a general knowledge of their export value. Fruit will be pIaoed in tha 
cool chambers at temperatures ranging in the first il)Stance from 34° to 60" F. and later at 
temperatures within a narrower range, probably 34° to 40" F. In this way tha optimum 
temperature for each variety will be determined. Each variety will ~ sub·divided into 
the ~our stages of maturity tabulated below for the Alphonso variety :-

(s) green, 
(lI) light green, 
(c) light green With blush, 
Cd) ripe. 

The frUit will be placed in trays, each containing about 20 mangOll8, and the number of 
trays will be such as to ensure reliable results. Tbe first examination will begin on tha 
expiry of three weeks from the date of placing the fruit in the cool chamber, and lIubsequent 
examinations Will be a.t intervals of a week. IWcords of wastage will be maintained; and 
when the lOBB reaches 10 per cent. of the material under investigation the obearvatioDII 
will be stopped, and the time noted as the" Commercial storage life" of tha variety, stor· 
ed at a given stage of maturity, at a given temperature. 

As regards Problem ill th,' investigation will be conducted with fruit of a few varieti811 
each obtained from several localities, including Kolaba, Thana, Ratnagiri, Dharwar and 
Poona. The optima stages, of maturity and temperatures as worked out under Problems 
r and n, will be adopted for each variety. This investigation is expected to throw light 
upon the influence of the environment of produ'!tion upon the commercial storage life 
of the mango. 

As regards Problem IV an investigation will be conducted to ascertain the effect 
dpon the subsequent commercial storage life of a variety of mango, of withdrawing 
the fruit from the cool chamber, after storage for 4, 10, 16 and 20 days, and 
exposing it to atmospheric temperatures for varying periods of time. Tbe fruit will 
be put back'into the cool chamber and ita "life" will be compared with fruit not so 
exposed. Tbe object is to ascertain the period of exposure which can be given to fruit 
Without,fear of injury. 

As regards Problem V an investigation will be conducted with fruit wrapped and 
packed in different materials. In this case all other factors such as temperature and .tage 
of maturity will be optimum. 

It is anticipated that \i the staff and equipment mentioned below is provided it will be 
p,ossibl& to complete all these investigations in a period of three seasons. 

Specia.l care will be taken to maintain a very full series of records, and observations. 
and for this purpose printed forms will be drawn up and maintained. 

'Similarly care will be taken to ensure the value of the work by taking Buitab1e precau· 
ti ons,- such 1109--' 

(a) As far as poBBible care will be exercised in selecting uniform fruit for each lot. 
The fruit will be of a desirable quality. 

(lI) A portion of the stern will be kept with each fruit. 
(c) Tbe fruita will be carefully examined for bruise or damage. 
(d) Tbe chambers will be opened once or twice a day only and not more frequently. 
ee) The full history of the trees from where the fruit is picked will be preBe"ed. 
(J) Care will be taken to put fruita in the chambers within two days of their picking. 
(g) As far as possible the number of fruita in each tray under each treatment wiD 

• be high. H the required Dumber of fruits c~ be had thea and thea a10ne 
, the available supply will be madAJ use of. 



(1, The joint. Will he tested from time to time and the leabge prewated. 
(i) Each lot of fruit will be weighed before it is kept in the tray and weighed at the 

end of the experiment. 
(j) The brine. ~ be tested from time to time and its required specific gravity will 

be mamtamed. Importance will be given to this point in the engineer's log. 
This research scheme will be required to run for a priod of three years and it will be 

located in a building in the Ganeshkind Botanical Gardens, near Poona. 

ESTIMATES. 
The scheme requires the provision of a group of cool chambers, in each of which the 

temperature is under control. As a series of problems have to be tackled and the work 
conducted upon a scale which will entitle the results to be accepted with confidence it has 
been oomputed that the minimum size of a chamber should be 500 cubic feet made up 
of the following dimensions:-

7' X 9' x 8'. 
This will enable about 40 trays (each tray containing 20 mangoes) to be accol!1lIlodat. 
ed in each chamber. It will thus be realized that a battery of Frigidaires or Kelvinators 
would not provide sufficient storage for this scheme. There is also the technical difficulty 
that the temperature in " Kelvinator cannot be accurately controlled or kept uniform on 
different shelves, the upper being colder than the rest. Moreover, it is necessary to 
provide an air.lock so as to preserve the temperature of the chamber when the door 
is opened for the purpose of taking observations upon the fruit. The air·lock will take 
the form of a corridor from which there will be access to each chamber. 

The refrigerating plant will be of the Ammonia Compressor type described in the 
tabular statement, containing the detailed estimates, attached, hereto. The size of this 
plant has been selected with reference to the size of the cool chambers, the air of which has 
to be cooled to varying temperatures. These temperatures will be automatically 
eontrolled through the use of thermostats. The plant will be worked by electricity to be 
supplied by the Poona Electric Supply Company, the rate being one to two annas per unit 
(Kilowatt), 

The recurring expenditure upon electricity and stores and most of the establishment is 
lIased on the assumption that the plant will be worked for six months per annum, but two 
members of the staff will be engaged for the whole year as this personnel cannot be changed 
for technical reasons. 

This research scheme will be under the direction of Dr. Cheema, Horticulturist to the 
Government of Bombay, and it is proposed to provide him with the following staff :-

One Senior ABSistant on 
One Junior ABSistant for six months per annum on 

Ra. 
.• 245-15-275 per mensem 

ISO 
Two Laboratory ABSistants for six months per annum on 50 per mensem 

each, 
150-1()..-170 per mensem 

75 per mensem 
each. 

One Senior Machanic on 
Two Junior Mechanics for six months per annum on .. 

Three ooolies for six months per annum on 30 
Open peon on 18 per ]Jlensem. 
One boy.peon for six months on • . . • • • 11 OJ 

On this basis the detailed estimates of recurrent expenditure oontained in .the .a~hed 
tabular statement have been worked out for a period of three years from which it will be 
seen that the total cost of the scheme is estimated at Ra. 74,564 made up of- , 

Rs. 30,875 initial expenditure, and 
Rs. 43,689 recurring expenditure over three years. 

The following items a.re excluded from the estimates-­
(l)'the superivision of Dr. Cheema, and 
(2) the housing facilities for the plant a~ Ganeshkhind Botanical G~ except 

the incidental struotural alternstioJlS, 
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and this is the oontribution which, in the present oiroumstanoes of financial atringen01 it 
, i. possible for the qovernment of Bombay to make towards the coat of the IOheme. • 

T. F. MAIN. 
Director 01 .Agriculture. Bomba, Pruideftcg. 

Items. 

1 

2 

DBTAILIIO ESTIlIUTBS. 

Oapital Ezpenditure. 

Description. 

One Ammonia Compression Refrigerating Plant ooll8isting of No. 2 
Size Vertical Singlc Acting .. Wembley " enclOBed type electrically 
driven Compressor, one Tubular Condenser, one Tubular Evapo­
rator,2 Centrifugal electriclly driven Brine Pompa, 7 Propeller 
type Fans, one for each cold room, directly coupled to an Electric 
Motor of 1/8 H. P. each oomplete with automatic control, autho­
matic water valve to control the condenser water supply, automa­
tic regulators for the Ammonia Circuit, 7 electrically operated 
brine valves each complete with a Thermoetat to be placed in each 
room, etc., etc. • . oil. Bombay 

One Stand-by Compressor, similar to above, complete with electric 
motor, oontrol gear, piping, etc. • • o.U. Bombay 

3 First Charge of Ammonia including Flaak and Calcium for mixing 
sufficient brine for the entire oircuit. . • o.U. Bombay 

4 Nine Inaulated Dcors constructed on a strong pine framing, packed 
with 6" Compressed Cork Slab o.i.f. Bombay 

D Seven ThermographB for recording Temperature with 100 oharte 
each . _ . . . . . • o.U. Bombay 

6 One Circulating Water Pump with condenser pipes .. 
7 Seven Cold Chambers eaCh measuring 7' X 9' X 8' at Re. 690 each 

exclusive of doors .. o.U. Bombay 
8 Shelv&ge 840 square feet at 120 square feet per room, at Re. 122 each 

room together with 280 trays each measuring 17' X 22' X 3" and 
costing Re. 2 . . . . . . . . 

_ . 9 Cost of a.seembling and erection including foundations 
10 Cost of accessories such _ 

(a) 7 Spare ThermographB at Re. 119 each 
(b) Thermometers .. .0 •• 
(c) Electric heating arrangement for each room at Re. 

168 each ' 
(d) 4 Ceiling Fans at Reo 55 each 
(e) 16 Lights at Re. 15 per point including wiring, swit­

ches, etc. 
(/) Wiring and'switches for fane 

Re. 
833 
140 

1,176 
220 

240 
60 

POOM. 

Coat. 

R.. 

8,492 

1,862 

168, 

2,394 

833 
203 

4,830 

2,669 2,669 
11 Cost of clearing the machinery at Bombay harbour and transp0rt-

ing it to the site including everything 0 • 0 • • 0 1,000 
12 Cost of conversion of the Verandah into Machinery Shed, including 

new frame work, raised roof, side walle and ceiling with Celo-
tex, etc. 0 0 ~ • • 0 0 0 • 0 2,500 

13 Eletrio connection from the nearest pole to the Machinery house 610 

30,875 
. 
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Be.ctIrrinq ExpendituTe. 

Name of head. 

Pay oj establi8hment. 

1. One Senior Research Assistant in the grade of Re. 
245-15-275 . • • . . . . . 

2. One Junior Research Assistant on Re. 150 per men-
. sem for six months . . • • • . 

3. One Senior Mechanic in the grade of Re. 15~1~ 
170 .. .• .. .. •• 

4.. Two Junior Mechanics on Re. 75 per mensem each 
for six months . . . . . . 

5. Two La.boratory Assistants on Re. 50 per mensem 
each for six months . . . . . . 

6. Three coolies on Re. 30 per mensem each for six 
months.. •• .• •. .• 

7.' One peon on Re. 18 per mensem . . . . 
8. One boy peon on Re. 11 per mensem for six months 

Total 

, AUowancu and Honoraria. 
Travelling a.llowa.nce . . • . . . 

.. , Contingencies. 
Purchase of fruits as under ;-

(a) Mangoes .• .. .. 
. (b) Ora.nges . • . . . . 

Upkeep and running of machinery as under ;­
(a) Electric power for working the pla.nt for 6 

months including the following ;­
(1) The Compreseor. 
(2) The Brine Pump. 
(3) The Water Circulating Pump. 
(4.) The' 7 Fa.ns for cool chambers. 
Total H. P.-6·5 
Total uQits 3,539'7 • • •• . . 

(b) Electric Power for lights and ceiling fans •• 
(e) Ammonia Cylinders 2 at Re. 65 each - . 
(d) Lubricating oil 48 gallons a.t 8 ga.llons per 

month at Re. 2-12-0 a. gollon. . - .• 
(e) Calcium Chloride for Brine .. .. 
(f) Stores repair and sundry expenses - • 

Purchase of books .. . • . - - . 
Offioe expenses a.nd misoella.neous (including telephone 

rent) ........ 

Total 

GRAND TOTAL 

'. 
Budget estimates. 

--------
1st year. 2nd year. 3rdyear. 

Ra. Ra. Re. 

2,940 3,120 3,300 

900 900 900 

1,800 1,920 2,040 

900 900 900 

600 600 600 

540 540 540 
216 216 216 

66 66 66 

7,962 8,262 8,562 

1,000 1,000 1,000 

1,180 855 850 
300 250 250 

1,402 1,402 1,402 
587 587 587 
130 130 130 

132 132 132 
70 70 70 

500 500 600 
1,000 500 500 

585 . 585 585 
1-----1-----1------

5,886 5,011 5,006. ------
14,848 14,273 14,581 

c. G. PARANJPE, ~ 

.A~ 10 Che Agri~lturaZ E1I9.ineu to GOt~meni; .. 
.. .' ' . Bombay, Poinul. 

3L 
Jl123ICAR 
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ACCOMPANIMENT L 

JrqH1rl rrgardi'l/f &I&t. E~mental con8ignment8 oJ f1Iangou ill 1930 receiwd Jroria 1M Low 
Temperature Statim&. Cambridge. 

In continuation of the experiments begun in 1929 on the export of mang~ from India 
to- England. two experimental consignments have been Bent in 1930. The experiment. 
were initiated by the HQrticulturiat to Government of Bombay, Poona, and the fruit w .. 
consigned to Cambridge for examination. 

FIBST ExnB.uan. 

ID. the first experiment, one box of Alphonso mangoes WBII shipped by Mail Steamer 
from Bombay on the 17th May in the Purser's Cool Room. This fruit arrived at Cam­
bridge on JUDe 12th after a period of 26 days from Bombay. 

The mangoes were markedly over-ripe. They were of a deep orange-yeUow colour, 
often discoloured by dull brown patches; 80me were split, and all except two were very 
80ft. In two fairly large firm mangoes, the flavour of the flesh WBII good, and it therefore 
appeared that consignment had ripened normally but had beaoma over-ripe. 

SBooKD EXl'BliDIlCBT. 

In the 1IC0nd experiment made nearly three weeks later two c_ of m&ng~ were 
ahipped. one in the Purser's Cool Room, and one on deck. The period from Bombay wal 
in this case 21 days. 

(a) PurBef'" cool room.-On arrival the 24 mangoes in this case were alllOund and 
unripe. Three wore a golden yellow colour, and were slightly 80ft. though not fully ripe, 
the flesh being light in colour and rather acid. Eight were firm and green, while thirteen. 
were yellow-green. . 

To ascertain how the fruit would ripen, half WBII put at 50° F. and half WBII kept at the 
ordinary ~perature of about 66°_70° F. 

After three days the green fruit kept at the ordinary temperature 11'&1 coloured, and 
when cut. the flesh 11'&1 found to be fully coloured and no longer acid. The Savour was 
excellent. 

At this stage eight of these fruits were despatched to Covent Garden Market. The 
price realized, namely 3,. per mango, is very high for this fruit, and beara exaeUent te.ti­
mony to their very fine appearance. 

The remaining fruits kept at Cambridge at the ordinary temperature remained I01UId 
in appearance for another week. but towards the end of this period • white band of acid 
tisaue had developed in the flesh. . 

The fruita placed at 60° F. remained green for Beven days when they were removed to 
the ordinary temperature. They then ripened rapidly and were fully coloured in three 
dayli. Though excellent in appearance, however, their condition 11'&1 not 10 good &I in 
those allowed to ripen immediately at ordinary temperature. In a proportion the OCOQI'­

rence of the acid tissue, noted above, was observed. 

(b) On deck.-The 24 mangoes carried on deck were all soft. fully coloured and badly 
shrivelled on arrival. The flavour of the flesh was good. These fruits, like thoee of the 
first experiment. appeared to have ripened normaly, but to have become over-ripe. 

DIsctrSSIOII'_ 

The ~xperiments must be· considered most aucceasful. since they show tha, 
mangoes shipped from India by steamer can arrive in England in excellent marketable 
condition and remain marketable for at least a week. 

\ 

It is difficult. however, to point to the factOl'B which contn'buted to8llClCe88o Iince 110 
information haa been forwarded fr()m India, Either, aa to whether more than one type of 
mango W&ll used, or as to the maturities of the three experimental boxes at the time 01 
~. With ~ illformation available in In~ the reIUlts C&Il be cIoIely auIped. 
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. ,As f~ ~ can be judged without further information, the maturity of the mango at the 
time of PIcking B:nd the type of mango appear to be the m08t important factors. The 
tem~ature durIng transport, 88 recorded by the Shipping Company, W88 similar in both 
experunents. and the over-ripenees of the fruit in the first experiment must therefore 
have ~ related either to picking too late, or to the use of a variety of mango of shorter 
lltorage-life than that used in the second experiment • 

. In furth~ experiments itis clearly desirable not only to try to repeat this year's 1Il[. 

penm~ts. USIng the stage of maturity at picking which W88 80 successful in the second 
experIment, but.also to try ~veral types of mangoes, and with each 10 8h,p fruit of different 
stages of matunty. If pOSSible, the slLmples of different I1ll\turity should be picked at 
the ume time, and shipped on the ume steamer. 

As reg~8 the temperatures of carriage, the results clearly show that 40° F. does not 
harm the f~It but that carriage on deck is inadvisable. It the export of mangoes is to be 
progressed, It seems desirable to conduct tria.1s at once to &soertain whether 34° F. should 
~ve better results thim 40° F. If 34' F. does not injure the fruit, then its use would allow 
rIper fruit to be shipped, since, the rate of ripening would be slower at 34° F. than at 40° 
F. 'The comparison of these temperature is probably not possible on the maif steamers, 
and would have to be done on land. 

If such storage temperatures were available on land, then information 88 to the best 
stage of maturity at picking and the most suitable forms of mango for storage, would 
be speedily obtained and would greatly assist the experiments of export to England. 

The package used in the expenments is WlSuitable and a tray made of piece of wood of 
the dimensions given below is recommended. Twelve fruits would be packed in this 
tray, each fruit wrapped in paper, and some form of packing material is, of course, eeaen­
tiaL If wood-wool is not. ava.il&ble dried leaves could be used. 

Bottom (two pieces) each 
Top (two pieces) each 
Sides (two pieces) each 
Ends (two pieces) each 
Battens (two) 

Dime1l8ion8 01 wood lOr tray pGd:age. 

ENCLOSURE IV. 

I~ X 51' Xl'" 
IS' X 51' X .... 

IS' X !.r\' X ft' 
Ill' X 21' X I' 
Ill' X I' x.' 

CoPT OJ' NOTE BY MR. S. N. GtJl'TA, I.C.S., DEPUTY TBADB ComiIssIONBB, DATED 13m 
NOVEMBER 1930. 

Sir T. Vijayaraghava.charya and myself v?sited <?am~ridge on th~ ?th instant and 
inspected the Low Temperature Research Station, whICh 18 under the JOInt management 
of the University and the Department of Soientific and Industrial Research and under the 
direction of Sir William Hardy. Professor Hardy was unfortunatel~ away from Camb­
ridge on the 5th, but we were shown round by D!. Barker, .th~ SUperIntendent. We saw 
various experiments being oonduoted on several kmds of frUIts In the cold chambers of the 
station. Indeed we spent a most interesting time there. 

We thcn had a long talk with Dr. Barker about mangoes and the question. of th~ 
importation to this country. He explained tbat Dr. Cheema, Gov?rnment HOtIculturist 
at Poona, had, in the course of the last two years, sent there c~nslgnments of mangoes. 
Dr. Barker has now kindly sent us a oopy of the report (aooompan1IDen~ I to Enclosure III) 
sent to Dr. Cheema on the two mail steamer consignments sent durmg .1930. ~he con· 
signment sent in ] 929 came by air mail and th~ mangoes ,!ere very ov~-rlpe. This resul~, 
I think rules out the suitability of the air maIl for oarrymg mangoes mtended for experI­
mental 'work here. The results of the two steamer oonsignments are ~ully set out in the 
'ft\port to Dr. Cheema and furnish very valuable data for further experImental work. 

Dr. Barker has kindly sent a note (Annexure) on the su~ject of t~e export of m!m~oe~ 
which gives his views as expressed to us in the course of hIS talk With us at Cambrdige. 
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~!1 ~ yiew th~ four m&in problema are :­
. ~a) Suitable varieties for export. 

(ai) Maturity at time of picking. 

(iiif Storage temperature during tranait.. 

(iv) Methods of packing. 

He is definitely of opinion that work on these problems must be carried out in India. 
Cambrdige can only help by way of observing the oondition of the fruit on arrival in thia 
oountry. Dr. Barker thinks that it should be possible to arrange with oommercial firms 
in Bombay for the storage of fruit at temperatures of 400 F and M°J!'. Problems (il and (ttl 
must necessarily be correlative with problem (iii). When these problems bave been 
'atisfaotorily settled by experimental work in India and .uitable methods of packing have 
been arranged, the Indian a.uthorities should then send forward a lel'iel of mango oon· 
lignments to this country, which would be observed and reported on by Cambridge. 
After these reports has been duly taken note of by India, the way would then be olear for 
the export of mangoes from India under optimum oonditionl and on a aommercial.ecal. 

ANNEXURE. 

TAe Exporl oJ Mallflou from Indill 10 EliflG~. 

During the last two yesrs three experimental consignment. of Mangoea have beaD 
forwarded to England by the Horticulturist to the Government, Bombay. Th. first 
consignment was sent by air mail, and was marked over·ripe on arrival. The 1800nd 
and third consignments were carried on the mail steamer, BOme CaleB being in ordinary 
stowage, and some in cool storage. The former were again over·ripe, but of the aamplel 
sent in cool storage, one lot picked less ripe than the other, arrived in excellent condition. 
These preliminary experiments thup Ehowed clearly the great importance of the two factorw, 
namely the temperature during transport, and the maturity at time of picking. The 
desirability, howevE'x, of improvement in the method of packing waa alao evident. 

Temperature during Tran.sporl.-The comparison of carriage in ordinary .towage 
and in cool storage on the mail steamer baa shown that cool storage temperaturea uaed 
was (O°F, it is possible that even letter results might be obtained by using a atilllower 
temperature, such as MOF. Provided 34° F was not injurious, it would be preferable to 
,00 F lince the fruit could be picked riper; 

It is accordingly desirable that experiments should be made to compare the reeuIt. 
of storage at 34°F and at 40°F. This comparison is probably not poeeible on the mail 
.teamer&, and should be done in India. 

Maturity at time of Picking.-The third experimental consi"gnment. baa .hOWD &he 
.correct maturity at picking for .the Alphonso mango, when shipped at. 4ijO F. U thllJl 
further experimental consignments are sent at 40° F the fruit should be picked at thiI 
same stage of maturity. If 34°E is used the fruit could probably be pioked riper. 

Other t'Orietiea of Matlgo.-Different varieties of mango probably 'Vary considerably 
in the periodP for which they will remain BOund in storage, and trials are desirable to ~ 
certain the most suitable types for export. In such trials different. stages of maturitT 
'would, of course, be tested. 

Metlwd of Packing.-The package used in the experimental consignments il1UI8Ilitabie 
since not only is it of little value in preventing braining, but the trade prefer a leal bulky 
.type of package. A tray made of pieces of wood of the dimensionl given below is reeDlQ· 
mended. ~ Twelve fruita would be packed in this tray, each fruit wrapped in paper, and 
some form of packing material is. of C9urse. essential. U wood.wool iI not available, 
~cief1. "vescopld. J:!e ~ .' 
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Dimeuionf 0/ Wood Jor Tray padtagt.. 
BottcnD (two pieoes) each 18' X 5 3/8" X 3/1S' 

Top (two pieoes) each IS- X 5 3/S- X 3/1S' 

Sides 18' X 2 '3/16" X 3/1S' 

Ends 111" X 2l"x 1/S-
Battens (Two) 1Wx 3Wx 3/8". 

Since mangoes cannot be obtained shortly after picking in EngIa.nd, no special re­
~~ ~ork on mangoes can b~ underta.ken at Cam~r~dge. All that can· be done to assist 
I~ building ~p an export tra?-e In ma.ngo~ from ~dia. 18 to observe the condition of experi­
mental consignments. Vanous suggestions which can be tested by experimental con­
Bi~ments have been made a.bov:e., It sh?';lld be poin~ out, h,owever, that much morc 
rapid progre88 would be made if In additIon to sending experimental consignments to 
Cambridge, storage trials were also carried out in India. If storage temperatures of 340 F 
and 40°F were a.vailable in India, then the most suitable forms of mango for storacre 
would be speedily obtained, and would greatly aaaist the experiments on export to Eng~d: 

(Sd.) J. BARKER. 

ENCLOSURE V. 

PROVINCIAL SCHEMES OF FRIDT RESEARCH 

(a) UNITED PROVINCES (ENCLOSURE VI AND ANNEXURES). 
(b) BIHAR AND ORISSA (ENCLOSURE VII), 

(e) ASSAM (ENCLOSURE VIll). 

i At its meeting held in January 1931 the Advisory Boord decided that a fruit oommittee 
should be constituted to sift schemes of fruit research and to m~ke proposals. The Chsir­
man oC the BOJord accordingly appointed the undennsntioned Committee for this purpose. 

(1) Sir T. Vijayaraghavachary';-' Chairman, u.o.lficio. 
(2) The Agrioultural Expert, Imperial Council of Agricultural Research. 
(3) Director of Agriculture, Madras. 
(4) Director of Agriculture, Bombay. 
(5) Director of Agrioulture, Bengal. 
(6) Director of Agriculture, United Provinces. 
(7) Director of Agriculture, Central Provinces. 
(8) Director of Agriculture, Assa.~ 
Sacretary, Imperial Council of Agricultural Research, Secretary, ez-oJficio. 

2. The Committee met for the first time on the 26th January 1932 to consider the 
Madras, Bombay, Bengal, United Pro~nces, Punjab and Assam schemes which had 
been received by then. The Com~XIlttee ,reco~me~ded the IIIadras, Bombay, Bengal 
and Punjab schemes subject to certain ~odlfic8tJ~ In the case ?f Madras, Bengal and 
Punjab schemes. In the case ?f .the l rute~ ~oVlnces the Coml~lIttee reco~mended the 
Plains scheme BU bject to the OIL.18SlOn of ,certain Items of non-~mn~ expendIture amount­
ing to &s. 42,500 but as regards the Hill scheme ~he CommIttee decIded that it should be 
revised and put up again (vide Enclosure IX). FinaJly, as to the Assam scheme the Com­
mittee felt itself unable to deal with this in the absence of a representative from that pro­
vince to explain the scheme. 

3 The recommendations of the Committee were then placed before the Advisorv 
Boord at its meeting held on the 29th January 1932 when Messrs. Coleman and Main said 
that tbey had certain points of criticism to ~a.ke on the ,programme of research Proposed 
in the United Provinces Scheme but did not wish to do so In the absence of a representative 
from the United Provinoea. In the result. the Bos.rd recomme~ed all the plOviDeial 



iChemOi for II&IlCtion except the UDi~ ProviDoOl aJid the AIa&m ICbemoa which _,., 
postponed till the July meeting of the. Advisory B<ard to.allow rep_tatine flI theel, 
provinces to be present. . ' 

4. The Uni~ Provinces Government have now forwarded (EnolOBure VI and ~ 
I18xllres) a revised Hill Scheme and a Plain Scheme oosting respectively Be. 1.59.100 &D 
Re. 1.05.160 spread over a period of five years. In this oonnection it may be .pointed ou 
that the oosts of the Plains Scheme (whioh is the same &II was examined by the Commit 
last January) was reduced by the Committee to Re. 62.660 spread over five years (EnoiOBu . 
IX). The Local Government have not. in forwarding thr BOheme now, taken into aoooun ; 
.he reduotions made by the Committee • 

. 5. The Bihar and Orissa Government have also IIBnt in now (EnoJOBure Vll) a BOhemtl' 
for work on mangoes, litohies and papayas at the Sabour Estate. The BOhelll8 involve" I 
a non·reourring expenditure Re. 6,000 and a reourring flXpenditure of RIo. 4' ,8110 or a total 
of Re. 47,890 spread over a period of five years. 

6. The Assam Scheme (Enclosure VIII) involves a non·recurring expenditure of Re. 
%4,500 and a recurring expenditure of Be. 54.156 or a total of Be. 78.156 spread over b, 
.fII&18. 

The United Provinces, Bihar and on- and Assam achelWlS (EnoIOBUlllB VI to Vill: 
are now for the consideration of the COJwnittee. 

The Committee will meet on the afternnon (2~4.5.p .•. ) of the 19th July 19!i2 at Roell 
House, Simla. S.W. 

The lOlA' J"Mo 1933. 

ENCLOSURE VI. 

JAorrD noll P. M. K.!uB.EGAT, ESQ., I.C.S., SBCBETABY TO GoVDNKBlf'l', UlQTI:D PR0-
VINCES, TO TllB SECRETARY. IMPERIAL CotTNCIL OP AGRICULTURAL RuBABCB, Sna.t., 
S. W., No. 785/Xll·A..66, DATED AIl.AHABAD, TllB 11TH JUlI. 1932. 

In continUation of the correspondence ending with this Government'.lettsr No. 4O-A., 
dated January 15, 1932 (not printed) I am directed to encloee herewith a modified applica­
tion from the local Government for a grant of Be. 1,59,100 (Be. 19.200 non·recurring· and 
Re. 1,39,900 recurring) spread over a period of five years for reeearches into the develop­
ment of fruit industry in the hills of thr UDited Provinces (Annexure ll). together with &D 
extract (RAlsolution No.8) from the proceedings' of a meeting of the UDited Provinces 
Agricultural Research Committee held at Luoknow on May 3, 1932 (Annexure I). The 
original Hills scheme (not printed) forwarded with Mr. Mehta's letter No. '.A., dated 
January 5, 1932, has been further revised as desired by the fruits sub-committee of the 
Imperial Council of Agricultural Research, and the modified scheme hal! the approval of 
the local Government. 

2. I am also to encloee another modified application for a irant of Be. 1,05,160 
(Ra. 47,960 recurring and Re. 57,200 non·recurring) spread over a period of five years for 
researches into the developments of the industry in the plains in this province (.AnneX11l'8 
VI). The fruits sub-comDlittee considered the original Plains BOheme (not printed) for· 
warded with Mr. Mehta's letter (not printed) mentioned in paragraph I above and recom· 
mended a grant of Re. 61.000 to this province for this scheme, but it has not yet been 
l!anctioned by the Advisory Body of the Imperial Council of Agricultural Research. ThiIr 
modified scheme too has the approval of the local Government. 

3. I am accordingly to request that both the modified applications may p~ be 
placed before the Advisory Body of the Counoil for favourable consideration at it. Den 
meeting tp be held from July 18 to 22, 1932. 

4. One hundred printA>d copies of each of the applioatiOllll are being I18Dt I18parately 
__ mgistered cover. . - . . 



ANNEXURE L 

'I'Y OP RESOLUTION No. 8 PASSED AT THE 6TB: MEETING OF THB UNITED PBoVlNCD' 
AGRICULTURAL RESEARCH COMMITTEE, HELD IN THE COUNCIL Hous&, LUCJl:NOW 
ON MAY 3, 1932, AT 11 A.M. ' 

AGENDA. 

8. Consideration of the revised applioation 
from the United Provinoos Government 
to the Imperial Council of Agricultural 
Research for a grarit of Rs. 1,92,880 (Rs. 
(Rs. 19,350) non-recurring and (Rs. 
1,75,530) recurring spread over 5 years 
for researches into the development of 
fruit industry in the hills. 

RESOLUTION: 

8. Resolved that the modified Bcheme 
be passed and sent up to the 1m 
perial Council of Agricultural Be­
lIIlarch. 

ANNEXURE JL 

PPLICATION 'FROM THE GOVERNMENT 011' THE UNITED PROVINCES. TO THE IMPERIAL 
CoUNCIL 011' AGRICULTURAL RESEARCH. II'OR A GRANT oir' Rs. 1.59,100 (Rs. 19,200 
NON·REOURRING AND Rs. 1.39.900 RECURRING) SPREAD OVER lI'IVE YEARS roR RE­
SEARCHES INTO THE DEVELOPMENT 011' FRUIT INDUSTRY IN THE HILLS 011' THE UNITED 
PROVINOES. (SUPPORTED IN GENERAL OUTLINES BY THE UNITED PROVINCES AGRI­
CULTURAL RESEARCH COMMITTEE IN RESOLUTION No.8. PASSED AT THEm 6TB: 
MEETING HELD ON MAY 3. 1932.) 

I.-THE FRUIT INDUSTRY OF KUMAON BILLS. 

Introduction. 

, The fruit industry of Kumaon dates back to about 1870 when the Government or. 
ard at Chaubattia was started. Following this a numbt-r of other orchards were started 
" private enterpri~e in various parts of Kumaon. Subsequently interest appears to have 
3d down and many of the existing orchards deteriorated badly. In more recent years 
16 industry has ~own fresh life more or less coincident with the taking over of the Gov­
inment orchard by the Department of Land Records and Agriculture in 1915. The 
'lliculty of getting fruit to railhead undoubtedly militated against successful fruit grow­
ls specially in small orchards. With the coming of cheap and quick motor transport 
~s difficulty has been greatly reduced, and at the present time some of the large orchards 
!:l being extended and many small orchards are being started. 

'Although started so long ago it is only comparatively recently that real developmeni 
Is begun to take place. The industry is still in its infancy, and it is at this time that . 
l!earch work will be of most value in developing it along right lines. Much nseful work 
~ already been done at Cahabuttia but much remains to be done if the industry is to 
'1Illy established on a sound footing. 

India presents a vast and at present almost untouched market for hill fruits. Already 
IStralia, South Africa and the United States are making efforts to capture this market. 
lere appears to be no reason why the Indian demand ~ould not be met entirely by fruits 
Jwn in the hill tracts of India itself, and in such a development Kumaon should playa 
rge part. " 
TITABILlTY 011' T'HB GoVEIimmNT OROBARD AT CBAUBATTIA roB A BESBABCB STATIOlf· -

To study effectively the various problems connected with fruit ~owing in the hills 
is necessary to have both old and young orchards. The renovatio~ of old orchard 
nnot be studied except in an old orchard. Insec~ pests and ~gus diseases are ~ore 
avalent in an old orchard than in a young one, III fact some kil!ds may be entIrely 
sent in a young orchard. A young orchard is ~esirable t? test variOUS ~1ll:tural meth~ 
d additional land is necessary for the in~ductlOn and trial of new v~e~II18. stock tri~ . 
d other special experiments it mo.y be deSIred to carry out. Further, It.1S very essentulJ 
at.the ,orchard should .. ·be Government-owned.lOthat the offiCIIIII aarrymg GIl~ ral8&l'Vll 



work can have full oontrol, • ata.te at .ffairs whio& cannot be espeoted in. privatel7 
OlVIlOO orchard. 

The Government orcha.rd at Chuabattia ful6la all these oonditiona. It is a Govern­
mont owned, thoro is both old and new orchard, and there is forest land included in the 
property which can be oleared for any necessary extension.. In addition. this orchard 
already posaeS'!es a very large collection of all varieties of hill fruits. It e1soJlOMO- a 
number of buildings and although some alteratioM and additions will be neceeaary the COlt 

will b\l trifling oompared to tha.t required for the erection of new buildinga. It i8 accossible 
a motor road pauing within five minutes' walk of the office and main buildinp of the 
orchard. 

Its central position along the Himalayan sJopes, its easy acoessibility, its ability to 
provide for orchard investigation in all stages of orchard growth, its varied oollection of 
varieties probably the biggest in India, its situation in the heart of one of the Ia~ if 
not the largest fruit growing district in India, the msnifold lOil \"ariations in its cIOIIII 

proximity and last but by no means least its present freedom from the San JOI!e Scale 
which has made its appearance in Kulu and the fruit areas to the North-W'PBt, undoubtsdly 
make it an ideal centre for organized research on the basio factors governing hill orcharding 
in India. 

BRIEJr HISTORY OJr TJlB GoVUNlllBlft OR<'R41tD. 

The orcha.rd was started in 1869-70 by the Forest Depart'll8nt whioh were fortunate 
in obtaining the services of a trained gardener, Mr. Craw, who was re.~ident in the diatrict 
to look after it and he continued in oharge until his death 21 yeai'll later. From the oom· 
mencement the garden was used for the propagation of both fruit and forest tree&. Good 
varieties of fruit troes were obtained from Europe, propagated and planted out in the 
orchard. When trees began to bear fruit the result was 80 suooessful that the local Gov­
ernment laid down that ,. the chief object in view in the upkeep of this garden was the 
free distribution of the finer varieties of such fruit trees as would thrive in the climate 
and soil of the outer ranges of the Himalayas, to show practically the best methode of 
culture for the various species and to prove what oould be done in the outturn of excellent 
fruit under profer treatment." 

During the 21 years that Mr. Craw romained in charge J,25,OOO fruit trees and 2,50,000 
forest trees were grown and distributed free to all who asked for them. The result of this 
distribution, especially among, villagei'll, has been disappointing. 

The death of Mr. Craw proved a great lOBS to the orchard which suhllllquently ~d 
through a period of administrative uncertainty. In 1892 an attempt was made to 1eaae tba 
orchard but thill was not successful for want of a suitable offer. In 1893 the FOl'88t De· 
partment suggested, and Government agreed, that the orchard should oontinue to be 
maintained by the department but that a catalogue ahould be drawn up and fair price8 
oharged for young trees offered for sale; This policy was subeequently followed except 
for an unsuccessful attempt in 1896 to sell the orchard as a going o~oern for R& 20,000. 

The·foregoing infomu.tion is ciulle(ffr~ a report On the orchard in 1906 by W. B. 
Lovegrove, Deputy Director of Forests. 

The Government orchard continued to be maintained in more or 1_ poor oonditiCIII 
till 1914 when, under G. O. No. 254411-:321, dated October 16, 1914, it was handed 0T8I 

to the Director of Land Records an!i.Agriculture, Mr. Gill, who was then Superintendent, 
01 the Kumaon Government Gardens, was placed in charge and continued to hold charge 
till 1923, since when several garden sUpErintendents have been in c:harga. Ia 1925 thI 
orchard was leased for a period of Beven years. . 

DESCRIl'TIOB OJr TBB GoVBR1OlBl!IT ORCHARD. 

The Government orchard is situated on the Ranikhet-Chaubattia hill between thl 
elevations of 6,100 feet and 6,700 feet and is about 21 miles distant from Ranikhet by fores1 
path and about five miles by motor road. It is aboot 54 miJes by IJlDtor road from rail­
heads (Kathgodam). The general aspect of the orchard ia north whioh is the best for fruil 
growing.' The soil is mostly & fairly stift olay though cOlllliderable variatiOlll OOCUI' 
It i.Ii .~1"IIlI¥ su1llcieut ~~pth, , ~ alopIJIt.nq .. ant ill moat -- lUll '"'7 .., 
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A few ~prinll,S are pl'686D;t but are scarcely sufficient to supply th~ staff and the numeriee. 
The rainfall o~ about 50 Inches.. The ~hade temperature varies from ahout ~3° in winter 
to about 90 m Bummer. Dunng April and May hailstorms &1'6 not infrequent and often 
~1llI6 considerable damage to the fruit crops. The &rca of the orchard is 14.2 acres whioh 
mcludes 50 acres of old orchard, portions of which have in recent years been planted with 
young trees, about 30 &cres of new orchard, &II the trees in which are young, and about 
62 &Ol'6II of forest.. • 

According to the orch~ records the number of trees in bearing is 4,698 while the 
number of young trees which have not yet come into bearin<> is 5 359. The average 
annual yield of &II kinds of fruit for the past 15 years is 59,OOOolb. ' 

The old or:chard would appear to have been planted in small blocks of one variety 
each but.su~quent planting to repair casualties was of a haphazard nature with the result 
that vanetles are vel'! scatte~d and there are more trees of a culinary type than is desir. 
able. Recent plantmg both m the old and new orchards has been in lines or small blocks. 

The collection of varieties at tho present time includes about 190 which were in the 
orchard when it was taken over in 1915, about 125 imported by Mr. Gill up to 1922, ab.out 
100 imported by me in 1923·24 and about 20 import&l since. 

The Chaubattia orchards carry capital assets valued at Rs. 68,970 and a Bum of 
Rs. 6,010 was spent annually on their maintenance by the United ProvinC68 Government 
before they were leased out. 

SUGGESTED PROBLEMS POR THE RESEARCH STATION. 

(1) RellOt.'Illian Jar rejuveootioo oj old orchartU. 

(2) Prevention oj young orchartU becoming worn aut, or at least lengthening t~ productive 
IiJe of orchards.-The problem of renovation is an urgent one in the case of old orehards 
and in course of time will become urgent for all other orchards unless some method can 
be discovered under which the productive life of an orchard can be more or less indefinitely 
prolonged. The application of manure in sufficient quantity is, of course, an obvious 
remedy, but for most of the orchard~' manure is not obtainable in sufficient quantity and 
with an extension of the fruit growing industry sufficient quantity will be still 1688 obtain· 
able. Another obvious remedy is to abandon the old orchard and start a new one, but 
this will be beyond the financial capability of most fruit growers and, in any case, with 
the extension of the fruit industry, suitablL land within reasonable distance of railhead 
will beoome more and more difficult to obtain. If, therefore. the fruit industry is to be 
placed on a firm footing the solving of these problems is a necessity. 

(3) Catch crops to make young OTt'~ards pay beJore the Jruit trees come into fuU f>earing.­
One of the main difficulties to be faced in starting an orchard is the fact that except for the 
first two or three years when good crops of potatoes can be grown there is little or no in· 
come from the orchard for some yea1·S, while maintenance charges have to be met and the 
owner and his family have got to live. The solving of this.difficulty would do muoh to 
popularize fruit growing especi&lly among men of small caPital. 

(4) Inlroducticm oj new varie/ie., for trial.-This is very importa~t to the well-J.!ei~ 
of the fruit industry as the average small orchard owner cannot.afford to I~p~rt new vanetIefi 
on the chance that one or more of th()m may prove to be deSirable acqUISItIons. The Gov' 
ernment orchard has already done a lot of work in this direction and possesses whatis 
probably by far the best and most representat~ve collection of ~ll fruit trees ~ India. 
New varieties ho"ever continue to be evolved m Europe, Amenca and Australia, and 
it is in the i~terest of'the fruit .industry that these varieties s.hould be introduced. an~ 
tested under Kumaon conditions and those that prove worthwhile propagated and distri· 
buted. 

(5) Keeping properties oj Jruih.-
(6) Shipping qualities oj JTllit.-These two problems are somewhat related to the 

former (No.4). 
The most important crop grown is the apple, in many orchards f.ormiD;g ~ore than 

half of the total crop of &II kinds of fruit. The bulk of the apple crop ripens m :sep;amber 

M123ICAR II 



(08 

and October and if it were all placed on the market then there would be • glut and priCM 
would be s~ low that marketing the fruit would nlBult in 10811 to the growtll'll rather than 
pr~fit. Fortunately some varieties of appl08 have good keeping propertiee and under 
smiable conditions may be kept till March or April. From trials already carried out it 
~ould appear that the reputation of varieties for keeping propertiee in other count riM 
18 not a sure guide for Kumaon. Investigations to aacertain the best varietiH for kerpinl! 
and for how long it is safe to keep each variety will be of great.value to fruit growel'll. 

The foregoing experiment might also include some rcaearch into the best methodl 
of storage and also a cheap form of storage room. 

The shipping qualities of fruit, by which is meant the ability of fruit to travel Jon 
distance and arrive at its destination in good condition, is anothrr important poin 
Good size, colour, flavour and heavy cropping propensity in a variety' are not of mue 
value unJeBS combined with good shipping qualities, &8 without the latter salOl must 
con'~ned to local markets which, for most orchards, are small or non-existent. Investi 
gation into this problem will, therefore, be of great tenefit to the fruit industry ... it wil 
enable advice to be given which will prevent the planting of apparently attractive varieti 
which will be of little market value. 

(7) Orop recorda.-The fruiting propensities of thl' dilIcrent varietiOl i •• very 1m 
portant question in the planting of orchards. There is, of course, lome general knowlcd 
od the subject but definite knowledge is lacking. After eliminating vsrietiOl known to 
unsuitable for marketing for one reason or another a collection of the other varieties, th 
trees of each, might be planted and records of the crops from each tree for • period 
five yeara maintained, and ifpOAsible some record also of the prices obtained for the frui 
Such records, combined with those of keeping and chipping properties, will enable th 
Govel1lIll6nt orchard staff to give most valuable and reliable advice to fruit growe 
Ieg&l'ding the most paying varieties to grow. 

(8) Sto~les.-Thi8 is very important phase of fruit growing in the hilla about whic 
ver.y little is known. Most of the budded or grafted fruit trees at present being gr 
in Kumaon are on some form or other of imported paradiee stock or on locally rai 
mixed seedling stock. Two or three yeaI"!' ago, the Deputy Director of Gardens impo 
aome varieties 9f apple, plum and eherry stock from East Mailing. The30 are now bein~ 
experimented with but it is desirable that the exreriment should be carried cut on a muc 
larger scale. Much information of great value to the fmit industry may result from stoc 
experiments, as for instance, better cropping propl'rties, greater resistance to dry conditio 
during the hot weather, greater immunity to Woolly aphis attack. 

(9) Grading, packing and 'fMrketing of fruit-Under modern conditions no fruit whicll 
is not properly graded and packed can command good prices in the open market. I 
India so far as hill fruits are concerned this is becominJZ more and more important witl 
the incressing imports from South Africa, AllRtr"lia. and the United States. A few of th 
more up.to-date orchardists in Kumaon are alive to th" importance of good grading an 
packing but the majo~ty are not. During the years immediately previous to the Je'l.8in 
of the Government orchard grading and packing received due attention but since th 
orchard was leased these operations have been done in a s~irsltod manner. Gra.din~ an . 
packing are carried out on well defined principles in Europe and America and it should no­
be difficult to evolve a system on similar lines which will be 8uitable to Indian conditio 
When a suitable system has been worked out short instructional claBSes could be given, fIT 
of charge, to all interested in the fruit industry who cared to attend. Some yeai'll late . 
it might be possible to enact a law, as has been done in some parts of the United Sta 
making it compulsory for all fruits to be properly l!fI'ded and packed. 

Closely related to the qu{'stions of grading and packing is that of market~ng. 3 
dispose of fruit to the best advantage involves considerable knowledge of the reqUlremen 
of the various markets. Much could doubtlees be done in this direction in collaborati . 
with the marketing officers who have been or will be apPointed. A 8imple 8ystel 

of accounts in connection with marketing might aIso be worked out. ~ 
(10) Beat liinda oj froil for t"tlrWva 8oil8.-Under the conditions obtaining in the hill 

the nature of tile [oil is liable to vary considerable and except in the case of very 8ma . 
Qrcllluds. no OIchald ill likely to have soil of the same quality throughout its area. It . 
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therefon;, importa:nt to 0 be able t:o advise fruit growers what are the best kinds of trees 
to plant m the various kmds of soll in their orcharda. Experiments. alona these lines will. 
therefore, be of value. 0 

(l01) Cultural p~oblems.-Among these may be mentioned pruning, rinaing, manuring, 
mulchmg, propagatIOn of stocks, etc. 0 0 

~~ing is a mu?h de?ated subjcct and ~her~ are many systems in vogue. What is 
requ~r~d IS to asocert~m whICh system or combmatlOn of systems is best suited to Kumaon 
oondltlOns. This will of course, vary with each kind of fruit. 

Ringing is a ~ethod adopted to bring young trees into bearing more quickly than 
they would otherwISe do. Very little is known about it in Kumaon. 0 

Manuring experiments would be worth while to ascertJ.in the best oombinations and 
most economical quantities, and the best times for applyin" them for each of the different 
kinds of frui t trees. 0 , 

Mulching appears to be likely to be a useful cultural practice, but little is known 
about it at present. 0 

To obtain reliable stocks vegetative propagation is necessary. Very little of this 
has been done in Kumaun and experimental work is nocess.lry to find out the be3t methods. 

(12) Profitable utilization of surplus arul inferior fruit.-There is always likely to be 
some fruit which, owing to gluts in the market or to inferior qulolity, it is difficult to dispose 
of profitably. The obvious methods of dealing with such fruit are by canning, preserving 
and evaporating. Owing to the scattered locations of orchards and their distance from 
railhead, it is doubtful if cannjng and preserving are likely solutions of the problem. They 
and other mcthods are, however, worth invE)3tigation. 

(13) I nseet pests.-Insect pests are responsible for heavy losses in orchards in all puts 
of the world and Kumaon and other hill districts are not exceptions to this rule. Among 
the commoner ones may be mentioned Woolly aphis, borers, catcrpillars and beetles. To 
ascertain the most effective methods of control it is necesary to study the life histories of 
the insects and this requires frequent observation throughout the year. This is, dOllbtJaillO. 
the reason why so little rese!lrch work in connection with the hill orchard pests has been 
carried out in India, no trained entomologist ha.ving been stationed in the hills until the 
recent appointment of one at Ramgarh. Although the research work of other cOllntries 
is available and is of assista.noe in controlling pests in this country, it is not sufficient. 
In some cases the pests may be different but even where they are the Bame the conditioll8 
vary and other methods of control may be found cheaper or more effective. 

(14) Fungus diseases.-While not nearly so numerous as insect peste Ulsre are .veral 
fungus diseases which cause much damage in hill orchards. 

The immediate problems in this conneotion are :­

(I) Cankers. 

(2) Root rota. 

(3) Silver leaf di_. 

(4) Leaf curls. 

(5) Blights. 

(6) Storage rots, etc., etc. 
The Plant Pathologist to the Government snggests a thorough mrvey of the prevailiDg 

diaeast'.8 and the life histories of the casual organisms and to work out control me&8arMo 

(15) Chemical aspeets.-
(1) Soil.-The ttlrraced soils of the hoills are very. varied in ~ature .. A thorou~h 

chemical and mecllanioal examination of soIls and sub-soils of the frwt groWI~ areas will 

b t°al this rests the effective solution of many of the causes leadmg to the 
e asset n ~ b'las on. 0d e IOn the beha.viour of different stocks and varie~iell aDd ia 

grea varIa eness III eVI ena . 0 insect co.o.troL 
no small mea.aure, the me&WI of eiIoctive fungold and 
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(2) Ma_u OM Jer'ili?NtI.-Analysia of theBe will also be n-.ry before their 
application. 

(3) T~ee8.-The growth of trees, their fruit bearing capacitiee and their resistance 
power of dis~ seem to have a marked relation with the type of lOil on which they are 
grown. All thlB needs a thorough investigation. 

(4) ~ruittl.-The flavour, colour, and keeping qualitiee of the frnit are nry importan~ 
commercially. These qualities are governed by the presence of certain definite chemical 
~ompounds in the !rnits. Chemical analyais of fruits at different stagee of growth, ripen­
mg and storage will thus form a neceBMry item of chemical investigations. 

~ soil chemist is an eBBential part of any scheme of lasting nature for carrying on 
necessary preIiminary work of soil analysis. Corelation of chemical data with soil condi. 
tions suitable to particular fruits is the only way to obtain information of permanent value 
upon which future development of the industry can safely depend. 

METHOD OF OPERATION AND CoNTROL. 

The experimental work of the orchard wiII be controlled by a body oonsiatin ( of I 
persons, viz. 

The Director of Agriculture. 

The Agricultural Chemist. 

The Mycologist. 

The Entomologist, and 

The Deputy Director of Gardens, U. P. 

This body will be responsible for the policy governing the work, the experimental lay. 
out and the work to be carried on by each expert &IlI!istant in relation to the othen and on 
his own. The experts constituting this Board wiII be fully qualified to judge the effective­
-ness of the work done in their respective sections, to guide the WOlken and to identify 
inefficiency and slacknees. 

Under this constitution the salaried stall will consist of-

1. A" OrcAa.rrl Superintenderil. 

He will be engaged in the actual work of the orchard, ma.intenance of trees, reclamation 
of land, general organization and control of labour and estate funds. He would provide 
all the labour and field supplies required by the experts. though the control and supervision 
of experimental treatment would rest with them. -

• Iil-tlases of large scale planting and experimental treatment the work wiII be done 
under the guidance of the Horticulturist but controlled by the Orchard Superintendent. 
He would, in short, be responsible for the adequate running of the orchard ... whole 
but would have nothing to do with recording of experimental data and with the detail 
fulfilment of experiments in progress, except in as far as these entail large aeale farming 
controL 

He would in conjunction with the Horticulturist be responsible for e:xperiment. pert.in. 
blg to marketing. 

2. One H orliC'ldturillt. 

He would be enaged in the arrangement of stock trials and new variety plantings ~~er 
varying soil conditions, the maintenance of records of the plant'. ree}X'ns~ and. frnltmg 

~ under Tarying conditions: in the designing of cultural treatments in conJunctloD WIth otber 
offioen·and in records of the tree response. - . 

3. One Entomologist. 

Work, as outlined in the note . 

.. One Soil ChemiaL 
t, Work as outlined in the note with special reference to the importanoe of thslad pMa. 
aDd ihe Deed for soil survey. 



5. One M ycologiBt. 

Work as outlined in the note. 

6. One II orticultllraZ AaBiatant. 

Work under Orchard Superintendent. 

EatabliBhment. 

One clerk under Orchard Superintendent. 

One Btore and record keeper. 

" Three Zaboratory or field aaBi8Umt8. One for each lICientific officer including Horti-
~~turist. 

Three laboratory attendanta. One for each scientific officer. 

Two maliB. 

Fi,'e peon.,. One for each officer. 

Annexure lll. Gives revised finanoia.lstatement. 

Annexure IV. Gives a comparative statement with that put up before and shows the 
'eductions effected in the demand made on the Imperial Council of Agricultural Research 
with causes leading thereto. 

Annexure V. Gives a complete statement of cost with the relative contribution of the 
:mperial Council of Agricultural Research and the United Provinces. 

It indicates conclusively that the scheme is a genuine one to which the Province is 
-ontributin, substantially and which it is quite unable to take up on its own initiation 
"t the present time. The scheme is one of all Indian or certainly all Northern India im­
'lortance. Under these circumstances the demand made on the generosity of the Imperial 
10uncil of Agricultural Research cannot be said to be extravagant. 

ANNEXURE W. 

NOlf·BEOUBRING. 

OrcJao.rd and H orticuUvral. 

Clea.n:ing, tIlrracing and preparation of new orchard 

Fruit Storage experimental 

Alterations of buildings 

Equipment 
l4iscella.neous including atocks and plants 

Alterations to buildings 

Equipment 

As affecting science IOOtiona. 

Hot house inoculation experimentll 

Re. RII. B&. 
5,000 

1,000 

900 

700 

1,000 8,600 

3,600 

6,000 
1,000 10.600 

Total •• 111,200 
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First Second 

nod I'~ Fifth 
Salaries. year. year. year. year. year. Total. 

-
Rs. Rs. 

Provided by U. P. (15,000) 
Rs. Ra. RI. RI. Orc1w.,-clBuperinlendent • 

Horticulturist Rs. 200-25-
600. 

2,400 ·2,700 3,000 3,300 3,600 13,000 

Chemist Rs. 200-25-600 2,400 2,700 3,000 3,300 3,600 13,000 

Entomologist Rs. 200-25- 2,400 2.700 3,000 3.300 3,600 13,000 
600. 

Mycologist Re. 200-25-600 2,400 2.700 3,000 3,300 3.600 13,000 

Horticultural Assistant 
Re. 110-10-150. 

1.320 1.440 1,560 1.680 1,800 7.800 

--- -10.9~0 12.240 13.560 14.880 16,200 67.800 

1 Clerk Rs. (75-5-100) Provided byU.P. (3.100) 

1 Store keeper and records 720 780 840 900 
, 

960 .,200 
(R8. 60-.-5-:-100). 

3 Laboratory pr field usis· 900 990 1.080 1.170 1.260 6.400 
tants (Ra. 25-21-40). 

3 Attendants (R8. 16-1- 576 612 648 684 720 3.240 
20). 

2 Malis-
1 at Rs. 50-2~0 .. } 840 876 1U2 948 984 '.MO 1 at Rlio 20-1-25 .. 

" Peons atRs. 15 eaoh .. 720 720 720 720 720 3.600 ---
3.756 3.978 4.200 

AlloWdncu. 
4.422 4.64<& 21.000 

Travelling Allowance ., 2.400 2.400 2.400 2.400 2.400 12.000 

Hill allowance on salaried 
staff; that of • Establish-

2.160 2.160 2.160 2.160 2.160 10.800 

ment • being allowed for 
in pay. 

Buppliu. 
Additional mainte~ce 1.800 

of orchard. 
1,800 1.800 1.800 1.800 0,000 

Expenditure Manures, 1,000 1,000 1,000 1,000 1,000 6,000 
Stocks, e'o. 

Books and periodica.ls .- 300 150 150 150 150 000 

Annual laboratory equip- 1.200 1.200 1.200 1.200 L200 1.000 
ment. 

Freight _ .. . .. 80 80 80 80 80 400 

Sundries at Rs. 100 eaoh 400 400 400 400 400 2,000 

General Estate oontingen- 400 400 400 400 400 2.0001 
cies. 

Field exPenses 3 officers •• 600 600 600 600 600 3.000 
• 

5,780 5,630 5.630 5,630 5.630 28,300 



Non·recurring 

Recurring­

Pay of Btalf 

Supplies and Servicl's 

Allowances (Rill) 

Allowances (T. A.) 
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Approximate average Rs. 32,000. 

ANNEXURE IV. 

OtmlglQri8Oft betu'U71 Original and Revi8ed Schemu. 

Net 
Section. Original , Revised. Addition Raduc. Reduc· 

tion. tion. 

Rs. Ra. Ra. Ra. Rs. -

N OfI.recurring. 

Orchard Section .. 10,000 8,600 .. 1,400 1,400 

Science Seotion .. 16,000 '10,600 .. 5,400 5,400 
------

26,000 19,200 .. 6,800 6,800 

Rl!l:'Urring (sala.ried 
staff). 

Horticulturiat .. 66,000 .. .. 66,000 .. } 
Or~hard Superinten. .. (15,000) .. .. .. 

dent. 

Horticulturist .. 18,000 15,000 .. 3,000 .. 

Chemist .. .. 18,000 15,000 .. 3,000 .. 

~ycologist .. .. 18,000 15,000 .. 3,000 .. 
Entomologist .. 18,000 15,000 .. 3,000 .. 
Horticulturist Assis. .. 7,800 7,800 .. .. 

tanto --- ------
,1,38,000 67,800 .. .. 70,200 

&. RI. 
19,200 19,200 

88,800 

28,300 

10,800 

12,000 

1,39,900 1,39,900 

1,59,100 

Notes. 

Apparatus mpplied 
by U. P. from 
Headquarters. 

Rs. 15,000 met 
byU.P. 
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Section. Original. 

,,_ •. ~t ...... • -
Ra. 

Becurriftl1-...ontd. 

E,tGblialaJRe1ll. 

Clerk .. .. 5,100 

Storekeeper and 
oordClerk. 

Re- 5,100 

Laboratory and field 7,200 
assistants. 

Laboratory Attendants 3,240 

Malis .. .- 4,560 

Peon. .. .. 4,500 

.AlZ-_. 
29,700 

Travelling •• .. 25,000 

Hill (allowance) for .. 
salaried stali othera 
being allowed for in 
pay. 

25,000 

Buppliu. 

Maintenance Orchard 40,000 

Experimental field re-
quirements Manure, 

10,000 

stocks, plant treat-
ments. 

Books and Periodicals 2,000 

Annual Laboratory re- 7,500 
quirements. 

Freight .. .- 300 

flundries at Rs. 100 1,500 
each on 4 officers. 

General Estate and 2,500 
Office Contingencies. 

Field expenses 3 offi- 3,750 
officers. 

67,550 

Recurring GroSII .. 2,60,250 

Non-recurfing .. 26,000 

Total Demand .. 2,86,250 

ANNEXURE IV.-I4. 

Revised. Addi. Redua. 
tion. tion. 

, 

Rs. Ra. R •• 

(5,100) " 5,100 

4,200 .. 900 

5,400 " 1,800 

3,240 -. .-
4,560 " ., 

3,600(900) " 900 ---
21,000 '- .. 

12,000 .. 13,000 

10,800 10,800 .. 

22,800 " .. 

9,000 " 31,000 

5,000 .. 5,000 

900 " 1,100 

6,000 " 1,500 

400 100 .. 
2,000 500 .-
2,000 -- 500 

3,000 .. 750 

28,300 .. .. 
1,39,900 " .. 

19,200 " .. 
1,59,100 .. .. 

Net 
&edua. 
tion. 

R •• 

.. 

.. 

.. 

.. 

.. 

.. ---
8,700 

.. 

.. 

2,200 

.. 

.. 

.. 
" 

.-

.. 

.. 

.. 
---

39,250 

.. 

.. 
1,27,150 

NotAII. 

_. 

Paid by U. P. 

OneU.I'. 

Reduced aa e 
aggerated and 
in o.rt debitab 
to .P. 

&­
aa 
Ie 

Eatimated Rs. 
on 4 Alaried 0 

40 m. 
iI­
at 

CIln and one all 
tant, that 
Orchard BID 
being met by • t'l P. 

Normal ca.t 
U.P. 
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~v . 
. ToIIJl e08l 0/ 1M deme. 

Contributed 
byU.P. 

Ra. 

68,500 

56,900 

Requested 
from CoUJlOiL 

Re. 

19,200 

1,39,900 

Total. 

Ra. 

87,700 

1,96,800 

Grand total 2,84,500 

Proportion of cost debited to U. P. 44·08 per cent. 

Proportion of cost debited to Imperial Council of Agricul- 55·92 per cent. 
tural Research. 

Det4il 0/ U. P. C01Ibibuticm. 
r07WtCW'r'ing-

Existing orchard and buildibgs at book 
value. 

Apparatus and fittings 

?ecurring-

Salaries and pay 

Allowances 

Garden maintenances 5 years 

Grand total •• 

ANNEXURE VI. 

Ra. 

68,500 

5,400 

21,000 

4,900 

31,000 

73,900 

1111,900 

1,30,800 

!N APPLICATION FROM THE GoVERNMENT OB' THE UNITED PROVINCES, TO THE IMPERIAL 
CoUNCIL OB' AGRICULTURAL RESEARCH FOR A GRANT OB' Rs. 1,05,160 (Rs. 47,960 
RECURRING AND Rs. 57,200 NON-RECURRING) SPREAD OVER B'IVB YEARS FOR RESEARCH 
INTO THE DEVELOPMENT AND IMPROVEMENT OB' FRUIT CULTURE IN THE PLAINS IN THE 
UNITED PROVINCES. 

There are large areas in the plains of the United Provinces where both the soil and 
)limate are suitable for the cultivation of a wide variety of fruits. A fair quantity of 
fruits is already grown, especially in Buch centres as Saharanpur and Lucknow_ The 
extension (·f this industry is very dffiirable_ Advice on cultural questi 1ns with visits to 
tprivate orchards free of charge is being carried out by the staff of the garden circle and this 
-will no doubt be of great assistance to fruit growers. There are, however, many problems 
'oonnected with fruit growing whioh it is necessary should be solved if the best is to be got; 
.out of the land planted with fruit trees and th' growing of fruit thus made more popular. 
;To oarry out the necessary experimental work effectively a large area will hav" to be devo­
<ted to this purpose in whi'h the main object will be the BoIvin::; of problems connected with 
'fruit-growing and not with making revenue, though Bome revenue will naturally be ob­
itained. 

ExPERIMBNT.&.L WORK. 

Mangoes.-To plant out a collection including varieties from all ~ of Indi&. H 
, varieties which are kqoW'Q to be decidedly inferior are excluded the collectIOn may perhapil 
i M123ICAR. :bI 
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be limited to about 250 varieties. Three planta of tach variety are _ntial, five of each 
would be preferable. Such collection will be of great value in several way. :_ 

(1) To eliminate some of the confusion in mango nomenclature by enabling accurate. 
detailed description of the varieties to be prepared. Owing to the variation 
in shape and colour of mango fruita, even on the lame tree, it is neceaaary 
to select average fruits for detailed descriptions and also to state what varia­
tions from this are likely to rccur. This can only be done if the whole crop 
of a tree can be examined. 

(2) To maintain records of the flowering periods of each variety in relation to crop­
ping properties. 

(3) To maintain records of tl,e ripening periods of each variety. 

(4) To maintain records of th keeping properties and shipping qualities of each 
variety. 

(5) To maintain records of the crop of each variety to ascertain the beat varieties 
for commercial purp0888. 

(6) To enable hybridization work to be carried out for the production of improved 
varieties. 

I 
If only three trees each of 250 varieties are obtained and these are planted at 50 feet 

apart an area of 42 acres will be required. If five trees of each variety are planted about 
70 acres will be required. 

Oit1"U8.-A collection of oranges (malta and Bantara), limes, pomelos and grapefruits, 
includin'g varieties already in the Government gardens and oth"rs which may be imported. 
to be planted to ascertain which are the varieties most suited for commercial purpose •• 
Records would, of course, have to be kept of the crops. 

One hundred and twenty varieties, five trees of each, planted at 20 feet apart will re­
quire about 5l acres. 

A trial of orange stock to ascertain the best stock for maltas, Ba7ilaraB and grapefruiu 
(1) for cropping, (2) for longevity. 

If 15 stocks are tried with five trees each for three types of citrua there will be 22l 
trees. At 20 feet apart these will require a little over 2 acres. 

Citrus will therefore require about 8 acres. 

Ber.-Ber is a fruit which has been much neglected. A collection to ascertain the 
best varieties for size, flavour and cropping properties will be well worthwhile. It might 
also be possible to ascertain if the fruits of any varieties are immune to maggot attao,k. 

Forty varieties, five trees of ewh, 25 feet apart, will require a.bout 3 acres. 

PeacheB.-A small collection of about 20 varieties, five trees of each, may be phnted 
so that records of crops can be maintained and the best varieties for conlmercial purposes 
ascertained. 

One hundred trees at 15 feet apart will require about half an acre. 

PlumtJ.-A small collection of about 20 varieties, five trees of each, may be planted 80 

that records of crJPS can be maintained and the best varieties for commercial purposes 
ascertained. One hundred trees at 15 feet apart will require about half an acre. 

Skareefall.-Skareefall are grown from seed and there is little doubt that many of the 
trees that are sold for planting have been raised from inferior types. A collection of 
skareefaB from various parts of India. where they are reputed to do well will be worthwhile 
to enable a selection to be made of those that produce fruits of good quality and have good 
cropping properties. A really good strain could thus be worked up. Experiment. in 
budding the skaree/all have just been started. 

Abollt 400 trees at 15 feet apart will require about 2 acres. 
PapitaB.-These are also raised from seed. Some goods strains are already being 

grown in various parts of the provin~. If, however, a really big ellort were made to get 
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;ogether Ii. representative co~ection of a~ the best strains available, propagation continued 
moh year from selected fruits ~f the highest quality only, a really fine strain could be 
leveloped .. Work along these lines is already being done but on a small scale which can 
lever attam the same results. 

Papitaa can be grown in between other fruit trees while the latter are young so no 
lxtra land will be required . 

. Loquata.-A collection of t?e~e, five trees of each variety, may be planted to ascertain 
IVhich are the best market varieties. Two acres would probably be sufficient and would 
~llow room for new varieties which may be imported. 

M i8cellane0u8 fruit treea.-A plot should also be reserved for miscellaneous fruit trees 
IUch a~ leechi8, aonla8! j?,mu1l8, bananas, grapes, jackfruits, guvas, persimmons, etc., to 
lSCertam the best varIeties for commercial purposes. Even in kinds where there are few 
rarieties, such as aonla an jamun, an effort to collect good types might quite likely 
'esult in the discovery of an improved variety. 

A plot of 10 acres in extent would probably be sufficient for these miscellaneous kinds. 

Crop records.-For all kinds of fruits records should be maintained of the yearly crops 
)f eac~ vs.:iety and, if possible, of each tree. Records of average selling prices should also 
)e mamtamed. These records, together with !'ooords of maintenance costs for each plot, 
lVill make it possible to work out with a fair amount of accuracy the probable expenditure 
md receipts for each kind of fruit crop for each year. This is information which every 
lrospective fruit grower would like to have and which the department should be in a posi­
~on to give. 

Manurial experimenta.-While a good deal is known about the manuring of fruit trees 
~ery little has been done in the way of definite experiments in the United Provinces. 
~uch experiments must, of course, include artificial manures and green manuring. At 
~east 50 trees of each of the more important kinds of fruit trees should be grown solely for • 
nanurial experiments and should give valuable results. For this purpose about 10 acres 
mould be sufficient. 

Catch crop8.-These might include other quickly maturing fruit crops such as papita 
lnd phalBa, agricultural and vegetable crops. The long period which elapses between the 
planting of the more important kinds of fruit trees and the trees coming into full bearing is 
probably one of the main reasons why fruit growing has not been taken up more largely 
especially among the landowners of small capital. Any assistaJl.ce which can be given in 
~h~ direction will undoubtedly tend to popularize fruit growing. 

Grading and packing.-Practically no grading is done at present. Packing methods 
lI.I"e unsatisfactory. In the Saharanpur district, and possibly in other districts, boxes, 
LlSUally kerosine oil boxes, are gradually replacing baskets, and although somewhat crude, 
represent a definite advance. Much, however, remains to be done. Suitable containers 
for each kind of fruit must be worked out. For the home market good grading and packing 
will result in better prices as they have done for temperate fruits in other parts of the world. 
U the United Provinces is to obtain a share in the export trade of mangoes, which now 
seems certain to develop, good grading and packing will be absolute essentials. 

~ 1118ect pe8ta and fungus diseases.-As a result of res~h work at Pusa., Cawnpore and 
elsewhere much is known about insect pests and fungus diseases. In a large, young orchard 
such as that contemplated much work of a practical nature coul~ no doubt be done to 
ascertain which methods of control are the best and most economlcal. 

LOOATION OF EXl'ERIMENTAL OROBARD. 

The experimental fruit orchard should ~e l?ca~d ~ a distric~ known ~ be suitable for 
fruit-growing. There are several good frUit dIStricts ill the Uruted Provmces. Of th~e 
according to the Deputy Director of Gardens, S~aranpur ~ould be the best. It 18 

already a large fruit-growing district, the num?er ~f kinds of.frult ~s t.ua.t c~ be success­
fully grown is probably larger than in other districts, there 18 a reSIdent Sup,ermtenden~ of 
Gardens who could take charge of the experimental ~bard, ~d there 18 a Botanical 
Garden maintained by the United Provinces Government With a Cp&ltal outlay of Rs.l,29,117 
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. ~411D. annnal expenditure of R .. 19,600 on its maintenaDce., nJa &Iao,the beaclqllloriert: 
of ~e,Deputy Director of Gardens, United Province&. 

In a venture of this kind in which the useful life of the t~ will vary acc 
to variety, from 10 to 50 years, it is not desirable to plant them on rented land unle 
on a lease of at least 50 years. It will be still better for the orchard to be located 
Government land, either transferred from some other department or purchaaed for the pur 
pose. It should be irrigated either by canal or by tube-well. -The latter method woul 
be preferable as there would be less trouble from weeds, more accurate records of wa 
required for the trees could be maintained, and it would demonstrate the possibilitiee 0 
fruit-growing on land not irrigated by canals. The location should be easily accessible 
encourage visits froJ,ll people interested in fruit-growing. 

CoST 011' PROPOSALS. 

Ncm-r~1If1. 

'Land.-About 100 acres will be required. This is more than detailed in the fO~ 
going notes, but some space will be required for roads and buildings, and a little should 
left over for additional experiments. I understand that the Punjab Government ha 
allotted 500 acres for fruit trials, etc., at Lyallpur. This estimate of 100 acree is, therefo 
oqmparatively very modest: 

The following are rough estimates for purchase of land in the Saharanpur district :­

Purchase Re. 20,000 for 100 acres ; rent Re. 1,300 for 100 acres. 

These figures are liable to considerable modification on account of accessibility of 1andI 
irrigation facilities, etc. It woUld be better to purchase the land, as it would be uneconol 
mical to invest money on improvements on a rented or leased piece. 

Buildings • .,--{I) One building comprising a packing shed, 8tore room and Offi~ 
room.-Lump sum estimate Re. 2,000. This building will not be required during the fi 
two or three years. A store room will, of course, be neceesa.ry but one of the mal~, quarte 
can be used for this purpose until a proper one is built. 

(2) One building for head malJ~' quarters •• •• }Lump .um 
(3) One building for mali' 8 quarters • • Rs. 2,000 

RoadB.-8ome palclca. roads will certainly be.desirable to enable manure, etc., to~ 
brought in and fruit to be taken out, and also to enable the visitora to get round the orch 
comfortably.-Lump SUJll Re. 3,000. Roads are not eseential at the beginning and ma 
be deferred till more funds are available. 

Fe1Wing.-This is essential. The length of fencingTequired will vary according to tIuI 
shape of the land.-Lump sum Re. 4,000. 

Miuonry water c:hannel8.-These are not absolutely eeaential to begin with bU~it . 
certainly desirable to have them to avoid loss of water which alwaY8 occura in 
,water channels. At a rough estimate 7,000 running feet will be required which, at 
eight per running foot, will cost Re. 3,500. 

Tube·well8..-If canal irrigation is not available two or three tube-wella will be rei 
quired. ' 

. Digging how for treu.-Many of these can, of course, be dug by the .taft but at th4 
beginning there will be a rush and it is therefore advisable to provide for lome ho1ea to ~ 
dug by a contract., For this purpose Rs. 300 should be sufficient. 

, Manure.-To ensure good growth it is eeaential that manure should be mixed with truI 
soil before planting" Rs. 2,500. = 
' OOBt of treu.-A number of trees can be supplied free by the Government gardeDi bu 

80me will be imported from foreign countries, and others. especially mangoes, from van 
'parte of India. It is difficult to make an estimate, Re. 3,000 would probably be sufficient. 

Implemenl8.-These will include a spraying machine, phaWGl'UA, etc., ,RI. 500. 

\ Oattle.-At least two pairs of bullocks will be required for ploughing, work.-Lumi'l 
Bum lW. 400.. 
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DJIT.uL8 OJ' TBlII COSTS OJ' THB PBI»'OSBDI .. FAVl'l". BBSBABClI SOJIBMB" PaB PLAINS AT 
S~U& . 

N on-rel;urring charges. 

Land 

Buildings, packing shed,_ store ~OOm and office room 

Mal,'s quarters 

Roads 

Fencing 

Masonry w6.ter channels 

Two tube·wells 
Digging holes for trees 
Manure 
Cost of trees 
Implements •. 
Cattle 

Rs. 
20,000 

2,000: 

2,000. 

3,000 
4,000 

3,500 

16,000 
300 

2,500 
3,000 

500 
400 

Total, Non.recurring 57,200 

Recurring charges. 

First Second Third Fourth Fifth 
Particula.rs. year. yea.r. year. year. year. Total. 

---------------
Staff and utahlishment. Rs. Rs. Rs. Ra. Rs. Rs. 

One member of Subordinate Agri- 1,680 1,680 1,800 1,800 1.920 8,880 
oultural Service (trained in 
garden circle) on overseer's grade 
pay Rs. 140-10/2-240. 

One head mali on Rs. 30-2-50 360 384 408 432 456 2,040 
One assistant tq head mali on. 240 252 264 276 288 1,320 

Rs.20-1-30. 
Four mali8 on Rs. 13 each .. 624 624 624 624 624 3.120 
Twenty ooolies at Rs. 10·8 each .. 2,520 2,520 2,520 2,520 2,520 12,600 

---------
Total. Pay of establishment .. 5,424 5,460 5,616 5,652 5,808 27.960 

---
Oontingencies • 

Misoellaneous (inoluding purchase 4,000 4,000 -4,000 4,000 4,000 20,000 
and repair of tools, purchase of 
manure and cost of water, etc.) ---------

Total, Contingencies .. 4.000 4,000 4,000 4,000 4,000 20,000 

Total, Recurring .. 9,424 . 9,460 9,616 9,652 9.808 47,960 

------------I---. 
Total, Recurring and Non.recurring .. .. .. .. .. 1,05.160 

N. B.-The garden staff of the Government WIll be In charge of the work and hence no 
great demand has been made of the overhead charges. The existing buildings in the Sall/uan­
pur garden will be utilized and only a few necessary items required. for the working of. the new 

-pieos have been asked for. 
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ENCLOSURE VIL 

LE!'l'ER FROM B. K. GoKllALB, ESQ., I.C.S., SBCRETARY TO THB GOVEIUIMBNT OJ' BIJl4B 
AND ORISSA, EDUCATIO:W UD DEVBLOl'JrIENT DEPARTMENT, TO THB SECRETARY OJ' 
THE OOERIAL COUNCIL 01' AGRICULTURAL RESEARCH, SlMLA, No. 132·D. R., DATBD 
RAlIl'cm, THE '24TH MAy 1932. 

I am directed by the Government of Bihar and Orissa in the Ministry of Education 
to submit for the consideration of the Imperial Council of Agricultural Research, a Fruit 
Research scheme, which has been drawn up by Mr. D. R. Sethi, officiating Director of 
Agriculture, Bihar and Orissa. The scheme has been considered and approved by the 
Bih~ and Orissa Agricultural Research Committee. 

2. i am to request that the Imperial Council may be pleased to consult the Advisory 
Board at its next meeting in June and approve the scheme and take nkessary 8teps to 
allot funds to further this very desirable piece of research. 

FRUIT RBSEARCH ScuEME, BIlIAB AND ORISSA. 

1. The diversity of its soils and the suitability of its climatic conditions makes Bihar 
admirably su!ted for cultivation of a wide varieties of fruita. The Bihar mangoes and 
litchies have a reputation of their own throughout India while the Ranchi papa1lfU find a 
ready market in Calcutta. 

2. The problems connected with fruit cultivation including that of marketing are 
varied and numerous. Although a beginning was made some years ago to Itudy lome 
of these it has so far not been possible to take up the work seriously owing to lack of funds. 
It is now hoped that with the assistance of the Imperial Council of Agricultural Research 
it will be possible to take up the work in right earnest. ' 

3: The first necessity is an intensive study of the mangoes, litchies and papayas. In 
addition to these there is a va.st field for the introduction of citrus fruit, guavas, her, 
cust&rd apples, etc., in the plains while on the plateau of Chota Nagpur luch fruits as 
peaches, strawberries, etc., can be grown with success. 

4. At the Sabour Estate, the Government of Bihar and OriBBa have a very fine fully 
mature orchard of mangoes where BOme of the well known local varieties exist. There is 
also another younger orchard of mangoes and litchies at this estate, part of which baa just 
'come into bearing and the remainder will do so within a short time. The total area of 
these two orchards is 16 acres. The whole of the Sabour Estate is tube well irrigated and 
orchards are thus fully protected. Additional suitable land for studies on fmit can be 
m.aa.e available whenever required. There is also available at Sahour sufficient euitable 
AcCommodation for the Laboratory and staff and no new buildings are required. 

l. Technical Aspect. 

o. For the present it is proposed to concentrate work at Sabour on mangoes, litchies, 
and papayas. Details below show the items of work that it is proposed to take up. 

A. Mangoes. 

(i) Identification and classification of all local varieties. 

(ii) Btudie8 on propagation.-This will include etudies on suitable stocke and theiJ 
effects on scion and various methods of propagation including budding. 

(iii) Btudil!1 on cuUivation.-This will include tillage, irrigation, manuring, etc. 

(iv) Fruiting.-This will include the very important problem of studying the caUSel 
and their control if any which lead to the periodic fruiting of mangoes caus· 
ing a great deal of loss to the mango growers. This will include phenological 
observations. 

B. Litchiu. 

(i) Identification and claBSification of all local varieties. 

(ii) Studies on propagation. 
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(iii) Studies on cultivation. 

(iv) Fruiting-its periodicity. 

C. I'.apaYaB. 

(i) Survey of all the strains grown in the province. 

(ii) Collection of all important strains from other ·provinces with a view to selection 
of those superior to local strains. 

(iii) Cultural requirements of the crop. 

(iv) Methods of propagation including renovation of old trees by different methods 
including budding. 

(v) Study in the seedling stage with a view to distinguish male from female plants. 

1. General. 

Work common to the above three fruits will consist of studies on­

(a) the keeping quality of these, 

(b) their marketing, 

(c) their preservation both in the fresh and dry state, and 

(d) control of their pests. 

The above will form the major part of work. In addition it is proposed to plant 
mt a representative collection of the more famous strains of Guavas, Bers and custard 
Lpples with a view to their extensive introduction in the province. 

II. Financial. 

6. The local Government's contribution to the Research Scheme will consist of: -

(a) Fully mature and partially mature orchards amounting to 16 acres. 

(b) Additional 14 acres whenever required making a total of 30 acres of land. 

(e) All building requirements including laboratory and residential quarters for the 
staff. 'No new buildings are necessary as there is sufficient suitable accom· 
modations available at Sabour. 

(d) Free supply of irrigation water. 

(e) One quarter of the recurring expenses amounting to about Re. 500 per annum 
required for the cultivation, manuring, ~tc .• of ~he experimental orchards. 
The annual receipts from the orchards bemg credIted to local Government. 

7. The Imperial Council of Agricultural Research is requested to sanction the follow-
ing:-

A. Nun-recurring. 

(a) Laboratory equipment Re. 5,000 0 0 

(b) Office equipment (including furniture, type-
writer, stationery, etc.) . . . . Rs. 1,000 0 0 

Total •• Re. 6,000 0 0 



1. ODe Horticultural officer 

2. One Botanioa.l Assistant •• 

3. Oneclerk 

4,. One head Mali 

5 .. One Assistant MaJi 

'6 •. Onepeon 

(b) Travelling allowance . ; 

@ Be. 250-20-330. 

@ R.I. 80-6-100. 

@Re.40--~. 

@R.I.20. 

@R.I.15. 

@R.I.I0. 

@ R.I. 500 per annUID • 

(e) Laboratory Requisites @ R.I. 750 per annum. 

(d) Contingencies (including purchase of plants, eto., 
the employment of an Artist for 3 montha every 
year @ Rs. 100 a month, stationery articles 
and miscellaneous contingencies including part 
charges on account of cultivation. eto. @ R.I. 1,500 per anDum . 

. ·8. The at~hed table shows detailed recurring expenditure year by year. The 
Advisory Board. of the Imperial Council hIlS already recommended for laDotion more 
expensive fruit schemes of a number of other provinces. In view of their financial posi. 
tion the Government of Bihar and Orissa are making a handsome contribution to researcb 
on this very important aspect of Agricultura.l Development and their request for help 
from the Imperia.l Council amounts to a very small non-recurring grant and a Dlodeet pro.. 
vision for the minimum of staff and contingencies required. It is, therefore hoped that the 
Council will sanction the scheme now submitted. It is proposed when aanctioned-that 
the Hortioultural officer will be recruited through the Publio Service Commission, India. 

9. Abstract of grant to be provided by the Imperial C'Duncil of Agricultural Research. 

Non-RU1I.mng 

Recumng-

1st year 

',2nd year 

3rd.year 

4th year 

5th year 

Total 

Grand Total for 5 years 

.. 

.. 

.. 

R.I. 

Re. 

Ra. 

R.I. 

R.I. 

RB. 

RB. 

RB. 

6,000 0 0 

7,730 0 0 

8,054 0 0 

8,378 0 0 

8,702 0 0 

9,026 0 0 

41,890 0 0 

47,890 0 Q 
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Table Mowing delatl8 01 annual recurring ezpm:lilllre . 

.. Fruit Research Soheme". 
>-

1st 2nd 3rd 4th 5th 

Items. 
year year year year yeatt 
per per per per per 

month. month. month. month. month. , 
: 

:~. Hortioultural Offioer ., .. 250 270 290 310 330 
~. Botanioal Assistant .. .. 80 85 90 95 100 
;. Clerk •. " .. . . 40 42 44 46 48 
• HeadMa.Ii .. .. .. 20 20 20 20 20 

~. Assistant Ma.Ii .. .. .. 15 15 15 15 15 
• Peon •• .. .. .. 10 10 10 10 10 

415 442 469 496 523 

, Total staff annua.lly .. 4,980 5,304 5,628 5,952 6,276 
r. Laboratory Requisites . . . • 750 750 750 750 750 
~. Contingenoies (inoluding purchase of 
! plants, etc., part time employment 

o! an artist for 3 months annua.lly 
@ Re. 100 a month and stationery 
and stamps, part oultivation charges, 
etc... .. .. .. 1,500 1,500 1,500 1,500 1,500 

~. Travelling a.llowanoe .. .. 500 500 500 500 500 
I 
i' 

Ii Total .. 7,730 8,054 8,378 8,702 9,026 

ENCLOSURE vm. 
,~OPY 01' LETTER ]!'ROM THE SEORl!:TARY TO THE GOVERNMENT 01' AsSAM IN THE TBAn­

FERRED DEPARTMENTS, AORICULTURE BRANOlI, TO THE SECRETARY, IMPBRIAL 
COUNCIL OF AGRICULTURAL RlIisBAROll, NEW DELHI, No. 3342-E., DATED SRILLONG, 
THE 10TH DEOBMBER 1930. ' 

I am directed by the Government of Assam to forward a note by the Offioiating 
)irector of Agriculture, Assa.m, outlining a scheme for investigating the possibilities of 
ruit oulture in this provinoe on an organised basis, and to request that it may be laid 
,)afore the Advisory Board so tha.t it ma.y be presented to the next session of the Govern­
ng Body with this Government's request for finanoial aid. As the Counoil are aware, 
,he resources of the provinoe are lamentably insufficient even for work upon the staple 
rops, and it is impossible to a.llot more than trivial amounts for the p1llJlOfe of experiment 

Q promising new fields such as this of fruit culture. The Assam Government, therefore, 
rust that the Council may find it possible to oontribute the whole recurring and nOD­
eourring oost of the venture, especia.lly in view of the natural suitability of the province 
or expansion of fruit-growing, and also of the fact that the demands made by them u~ 
he Council's resources have been limited by striot scrutiny of the proposals made by thell' 
19rioultural Department. The nature and scope of the scheme are fully detailed in ~ 
<ooompanying note. 

A SCHEME FOR EXPERIMENT ON FRUIT CULTURE IN ASSAM. 

1. With the large area. covered by hill distriot.9 and the varying olimatio and lOil 
~Ddftions, the possibilities of fruit growing in Assam are very large. Out?f a total pro­
'mOlal area. of 35 299 970 acres the hills comprise 13,950,080 acres, of which 11,120,826 
IOres are reported to 'be arable and only 909,652 acres are under actual cultiva.~on. ~ 
onsidera.ble portion of the arable ~ in the liiUs could be planted profitably Wl,th fruit 
(ltSICAR 30 



plants. The importance of Assam for fruita has been atrel!88d in paragraph 615 of t.h~ 
report of the Royal Agricultural ColIlllliBsion. Most of the plains abound in .. Tillaa .. 
or lma.llhillocks, which, though not very suitable for ordinary crops. may be profitably , 
planted with fruit trees. In the plains the cultivation of fruita, wherever possible, i 
likely to prove a much more paying proposition in Assam, with its labour difficulties, the 
many ,of the ordinary crops, particularly for educated farmers. The actual area. unde 
fruits, roots and vegetable is, however, reported to be only 645,293 a.crea, of which perha . 
1.88 than half is under fruit. 

2. Oitroa Jruits.-The orange is pa'. e:r:ullenu the most important commercial lrui 
in Assam. Oranges from Assam not only supply the markets of Bengal, including Calcut 
but even find their way up to Akyab in the east Madras in the south and Benarea in th 
west. The fruit is grown extensively on the slopes of the Khasi Hills and is extendin 
throughout the plains of the whole province-the present acree.ge being estimated &I abou 
11,000. With proper methods of cultivation, picking and marketing, the Assam orang 
should find a ready market throughout India, Burma and perhaps even in Europe 
Recent figures 01 export are not available but the figures from 1904·05 to 1921·22 indioa 
an annual export varying from 29,837 maunds valued at Re. 2,38,696 to 104,714 mds 
nlued at Re. 5,44,514 through Chhatak in Sylhet, through which place mOlt of th 
oranges of the Khasi and Jaintia Hills pass for export by boat. The export throug 
other channels must be at least another 25 per cent. of this figure. Moat of theae orang 
find their way to Bengal and other provinces, which shows the interest of other provin 
in the problem of improvement of the crop. There are various problema in connectio 
with its cultivation which require investigation. 

The most Berlous factor limiting the cultivation of oranges in A88&m is the yellowi 
or .. die·back" of the tre&, the cause of which requires further investigation. Enquiri 
.how that this is acting as a serious deterrent to the expansion of oultivation. The mos 
important line of investigation, however, will be the trial of suitable .tooks for budding 
Budding is a simple method for propagating a large number of trees in a .hort time, and 
in t.he case of 'oranges, the budded trees may be expected to come to fruit in three Y 
whereas a seedling would take about seven years or more. This presents an opportunity 0 

getting a hardy root, while budded trees produce more uniform fruits and a betrer she 
tree than seedlings. Experiments are being made on this line at HaHong and Khanapara 
(Gauhati) fruit gardena but the work is restricted by limited reBOUl'C8II. The areas bot 
at HaHong and Khanapara require enlargement and a much larger number of plants hav 
to be budded tb,an the department has been able to deal with hitherto. Varietiel from 
other provinces should' also be tried. The types grown in the different parts of the pro 
vince vary somewhat in quality. The most promising types should be tested and suitabl 
selections made for different localities. 

There is a large demand already for orange seedlings and grafts from within and beyond
l 

the province, which cannot be supplied. Properly developed, these two stationa will be 
able to supply all the requirements. Grape fruits are rapidly coming into considerable 
importance and there are large possibilities of extension in A88&m, the soils of which are 
suitable for most citrus fruits. " Pomellos .. are already largely grown. During the last 
year some budded grape fruit plants were obtained from Florida and planted at Jorbat· 
and Hafiong. Some of theae have come into fruit this year and a few more plants have 
been .indenOOd for. Budding has also been started. It is, however, necessary to carry 
out systematic experiments on a more extensive scale. 

In paragraph 515 of their report the Royal Commission have mentioned the trail&­
port difficulties of fruit growers in Assam. This is indeed a serious difficulty but a pre­
liminary enquiry is nec888&ry so that remedies may be suggested to achieve IUbstantial 
results. It has not been possible to ascertain the loss caused by present methods 01 
picking, packing a·nd marketing of oranges but this is known to be considerable. Not 
only is there lOBS in quantity during transit, but defective methods of picking and packing 
are undoubtedly responsible for a considerable deterioration in value. Oranges are trana­
ported from Assam by country boats, steamers and railways. To enable the growers to 
get the maximum value it is necessary to make careful enquiries as to the destination of 
the fruit' and the cheapest and quickest methods of transport. A marketing officer baa, 
therefore, been provided in thf' scheme. He will ~ enquiries as to how the oranges 
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ot.re sold. their ~tima~ destination, methods of trar.sport. and 10811 during transit. and lri1l 
~uggest remedies. It 18 very probable that action on ~operative lines will considerably 
"educe the 10S8f'8, but for such a PI1l'p08e a special trained officer is needed. 

3. Decid1WU8 F",its.-The experiments on the deciduous fruits have been carried out; 
"lainly at the La Chaumiere Garden. Shillong. since 1912. It has been shown that certain 
trarieties of apples. pears, peaches and plums can be grown successfully. and grafts have 
1l6ell supplied throughout the province. During the last ten years over 1.500 grafts are 
,'eported to have been supplied from the La Chaumiere Garden to various places including 
t3arisal in Bengal and Ranchi. 

, 4. There is now little doubt that with the selection of suitable varieties pears, peaches, 
!>Iums and certain varieties of apples can be grown in all the Khasi and Jaintia Hills, and 
fruit-growing can be developed as a very profitable business. It is also clear that in many ,arts of the hill areas deciduous fruits can be successfully grown but it is now desirable 
\.0 discover which varieties are most suitable for particular areas. Experiments on a 
limited scale have been carried out by various persons. These have. however. not been 
r-arried out systematically or under scientific control. It is necessary to extend the 
~IIperiment8 and keep accurate records, so that the varieties beet suited to each locality 
finay be selected. 

The principal experiments to be carried out may be summarised as follows :-
1. Trial of various indigenous stocks for grafting and budding. 

2. Trial of different varieties under different conditions. 

3. Selection and propagation of a few definite commercial varieties and their 
extensive distribution. 

4. Trial of various manures and fertilisers. 

Incidentally experiments will also be conducted on the following lines :-
(1) Control of the" Woolly aphis" (aphis lanigera) as well as of other diseaaee of 

deciduous fruits. 

(2) Trial·of various methods of pruning. 

(3) Commercial management of orchards. 

(4) Encouragement of private commercial orchards wherever possible especially 
by supplying suitable grafts. 

(5) Introduction of better methods of picking, packing and marketing. 

6. A good deal of work along each of these lines for deciduous fruits has ~y been 
tone by the late Mr. C. H. Holder as the lessee of the Government Garden at Shillong. A 
lIlJ"!(e number of grafts were obtained from abroad and many of them ~ave been succ~ 
,ully grown. A number of imported and indigenous s~~ have been tried. b~t ~e e:xpen­
lIlents have not yet been exhaustive or reduced to sclent~c form .. Ass;am, Wlth Its wealth 
i.f jungles &fiords a part~cularl! ft;-iltful field for eIperlIDenta Wlth mdigenous stocks, 
which require further mvestigatlon. 

6. It is. therefore. proposed that the experiments on d~duous ~ruita should be 
',arried out at and from the La Chaumiere Garden and that on Citrus .frwta a~ the Kh~­
',ara Farm at Gauhati and the Baktiar FarI!l at Haflong, both of which reqmre extension 

lor the purpose. 
II 7. Details about these stations are given below:-

La Cha'Umiere Garden.-This is believed to be one of the beet ~ens for deciduoul 
'ts thi 'd f India It contains an arable area of 30 acres of which 22·66 acres are 

rul on s Sl eo. f' . . th ~"'en ~"O; ... ;" .. of 3,171 
mder fruit trees. There are now about 6.000 rwt trees m ~ 15~~ • ~--e . 

pples, -75 pears. 362 plums, 321 peaches and th!> balance of m~aneous trees mos
d 

tly m 
, • ber of th treeB. however reqUlre repla.cement an atteDo 
learing condition. A large num f egraft Th ~en was started in 1912 and 
.ion. There are also a large number 0 illl92l

e 
when it was leased out to th~ late 

.. as under the management of Government un Go' 1, who died in Augult \930. 
\Ir. Holder. previou~y the manager on behalf of vernmen 



JIf'th. present acheme is aocep~ an experimente on deoidaou fruit. will be oarrW 011. 
at this station. which will also form the nursery for supplying grafts of these trees for the 
whole province and perhaps beyond. With proper development, it is confidently expected 
that at lea.at 1,000 grafts can be supplied annua.lly from this station. The station will be 
under the immediate supervi~ion of a Fruit lnBpector. 

Kluvtiapara; Gatillati.-Thie station will be used for experimente on citrus fruite and 
pineapples &8 outlined above, particularly for the A88&m Va.lley. The present orchard 
ooDBiets of about three acres only and there is no room for expansion except by acquisition 
of BOme more land. There is an area of about 5 acre« of suitable land contiguous to the 
present orchard which ,can be acquired. Budded orange plante will be suppliecl for the 
ABeam Va.lley from this station. Five acres should be planted with oranges. 

There are at present about 450 orange trees which are expected to come into bearing 
in 2 or 3 years. 

Baktiar, Haftong.-This will be the main station for work on oranges and pineapplee 
(0'1 the Surma Va.lley. There are now about 250 orange trees, most of which are in a 
bearing condition, and over one thoueand seedlings. The work on budding orangel haa 
been carried on since 1925, and BOme of the budded plante have come into bearing this 
year. This 'orchard requires expansion, and plenty of contiguous Government land is 
available-. At present an OVerBeer is in charge but more expert supervision is required 
and a Fruit Inspector will be stationed here. Five acres should be planted with oranges. 

8. Stafl,-The experimental work will be at any rate for the present, under the su­
pervision of Economic Bota.niet, who had special training in fruit culture in California. 
The Whole of his ea.lary and travelling a.llowance will be borne by the Local Government. 
Any laboratory work neceB8&ry will be conducted at the departmental laboratory at 
Jorhat by the existing staff, The headquarters of the present Fruit Inspector should be 
removed to Shillong. He will be in charge of the work in the Khasi and Jaintia Hills 
and the Assam Valley. No provision for a residential building is necell8&l'Y aa h. can 
easily live in the town. A Second Fruit Inspector should be appointed for the Burma 
Va.lley with headquarters at Baktiar. Quarters will have to be provided, aa the orchard 
is about three miles away from the town of Haflong and no private hou_ are available 
even in the town. It is impossible for one Fruit Inspector to mansge the work of the 
whol~ province • 

. The Fruit Inspectors will not only look after the Government orchards In thei'f 
respective circles but will also visit private gardens and give advice, for which there 11 
8l'eat demand,. &8 an incre&Bingly large number of educated people are taking to fruit 
growing. They will also arrange for the supply of fruit trees and grafts. Each will 
require a peon. 

Klwlnapara, Gaukati~Thie will be in charge of aD Horticultural Assistant working 
under the Fruit Inspector, Shillong. As the headquarters of the Fruit Inspector will be 
in> ShiIIong, it will be necessary to have a superior type of man in charge than an ordinary 
overseer. 

Baktiar, Haftong.-The 'Fruit Inspector, Surma Valley, will have his headquarl:erl 
ae Haflong and will supervise the work of this station. which will be in immediate charge 
of an overseer &8 at present. 

. 'A grafter will be required at each of the three stations at ShiIIong, Gauhati and Haflong. 
At present there are one Fruit Inspector and one grafter at Khanapara and one oveneer 
at Haflong. They will continue to be paid by the Department &I shown ill the detailed 
el\tUnates. 

: 9.· If the scheme is accepted there will be a great incentive to fruit-growing, and .. 
the whole of the produce will not be'required for consumption within the province. there 
will be a large surplus for export and canning, in both of which the Empire Marketin!, 
Board is interested. The successful working of the scheme will benefit not only this­
province but consumers of fruits throughout India. 

OoBt ~I Scheme.-The total cost for a period of five years will be Rs. '18,656 &iter dedllCo 
ti04 of the present provincial expenditure. as shown in the abstract. 



Recetp,..-It iIr Path. di1BOuIt too form &II. estimate o~ probMls receipts with any 
degree- 6f ~·1IIt there- &1'& few dat. to- go-apon. It is believeci thM ~ pr-e&ellt 
receipts from the sale of fruits from La Chaumiere Garden will not be lees than between 
Ra. 2,500 to Re. 3.500 per annum. The probable receipt from sale of grafts may be 
estimated at Re. 500 per annum. 

Both at Haflong &nd Kh&napara it is propoeed to have about five &Cl1I8 UDder orange 
treee~ When these (lome into bearing. the receipts may be- e&timated at Re. 2.500 to 
Ra. 3.500 from each. 

If the COUDcil of- Agricultural Research provides the extra funds needed the excees 
receipts over those for the present year will be allowed for on such terms-&It may be-agreed­
upon between the Council and Government. 

Tlw 20lla Nrwember 1930 • J; N. CHAKRAVARTY. 

.db.ttrad 0/ u,imatu/or fruit culhwe ill .Auom. 

. 
Non·re· Ne. recurring for. 6 years (after deducting 
ourring. contribution by looal Government). 

Partioulart • - , 
let let 2nd 3M 4th 6th ~ta!--

year. year. year. year. year. year. curnng. 

1 2 3 4 6 6 7 8 

Ra. Ra. Ra. Ra. Ra. Re. R.. 

1. Pruit Experiment Station 9.200 I,MO 1,662 1.574 1,086- l,ti9&- 7.870 
a,Hadong. 

I. Fruit Experiment Station 6,000 1.420 1,492 1,664 1.636 1.708 7,820-
at KhaAapara (Gauhati) 

3. I'ruit Experiment Station 11,000 3,910 3.922 3,982 3,994 4.05&. 19.86i 
at. Shillong. 

.. 
4. Appointment of one Fruit 5,300 2.280 2.080 2,700 2,'712- i 2,8i2. i3.l~ 

Inspeotor in the Surma , Valley with headquar. 
ters at Haflong. 

I. Appointment. of oInl .. .6,500 .. .. ff .. 'fUOO 
Marketing Enquiry 

; : OlBcer fOl' &1l8year. 
~~ .- - - - . ff f __ 

- - -- f_ 

.ToW 24,600 _ 14.660 9.056 9.820 9.928 10,192 64.156 .. - -



, . 

latyear. 

Det&ils. 
Non-re· Re-
curring. ouning. 

1 2 3 

ESTABLISHMENT. RI. RI. 
. One overseer (Ra. 3().....4/2- .. 360 

50). ' 
Ons grafter mali (Ra. 2~1 .. 300 

40). 
Allowance, eto-. 

Travelling &llowanoe ., .. -110 

Water eupply .. :2,000 .. 
Reclamation' •. .. -500 .. 
Godown .. ., 2,500 .. 
Overseers quarters ." 1,200 .... -
-Labour.r.' shed .. 600 .. 
Quarters for grafter mali i,200 .. 

-Fenoing .. .' '1,000 ,.- .. 
l'umiture .. .. 100 .. 
Implements .. .. 200 .. 
s8ede. plants and manures .. ·fOO 

Wages of labourers .. .. 1,000 
Kieoellanoous oontin· 
genoiea--
Stamps, offioe expeDBes, .. 500 

eto" including one gar-
den mali. 

Petty repairs •. ,; .. 300 

Total .. 9,200 2,910 
Dtltld-Expenditure to be 

met from Provincial 
grant-

One overseer ., .. .. 380 

Coutingenoies including .. 1,000 

, menial. 
-Total Deduction .. .. 1,360 

Total estimate .. 9,200 1,550 

Net non-reourring 
--- Recurring for 5 years-

2nd 3rd 
year. year. 

--- ---
Re- Ra-

curring. ourring. 

4 6 

RI. RI. 
360 f08 

312 324 

60 110 

.. .. 
.- .. .. .. 

.. .. 

.. -, .. 

.. .. 

.. .. 
--. . ,- - -.. .. 

.. .', 

.. .. 
400 fOO 

1,000 1,000 

600 IlOO 

300 300 

2,922 2,982 

360 fOB 

1,000 1,000 

1,360 l,f08 

1,582 1,5" 

Grand Total 

'th 
year. 

-
Re-

ourring. 

8 

RI. 
f08 

338 

60 

.. 

.. 

. . 

., 

.. 
.... .. -
.. 
.. 
fOO 

1,000 

600 

300 

2,9M 

408 

1,000 

1,408 

1,588 

6th 
year. 

Re-
ourring. 

7 

RI. 
U8 

348 

60 

.. 

.. 

.. 

.. 

.. 

.. 

.'. 

.. 

.. 
fOO 

1,000 

600 

300 

3,OM 

f58 

1,000 

1,f58 

1,698 

Re. 
9,200 
7,870 

17,070 
--_ .. - - .. .- -------_._._--

imtimate 
annual. 

-
Re-

ourring. 

• 
RI . 
'92 

aM 

60 

. . 
-.~ 

~ .. , 

.. 

.. 

.. 

.. 
-_ .. .. 

.. 

.. 
fOO 

1,000 

600 

300 

3,128 

'92 

1,000 

M92 

1.8M 
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1st ye8.1'. 2nd 3rd 
, ye8.1'. year. 

Details. --- -
Non·re. Re· Re. Re· 
curring. curring. curring. curring. 

I 2 3 4 6 

Rs. Ra. Ra. Ra. 

ESTABLISHMENT. 

I Horticultural Assistant .. 720 792 864 
(Re.60-6-120). 

1 Grafter mali (Rs. 26-1- .. 300 312 324 
40). 

Quarters for Hortioul tural 2,600 .. .. .. 
Assistant. • 

Qu~rters for grafter mali •. 1,200 .. .. .. 
Aoquisition of land (6 aores) 500 .. .. .. 
Reolamation and fenoing .• 500 .. .. 
Implement .. .. 200 .. .. .. 

Furniture .. .. JOO .. .. .. 
Seeds, plants and manures .. 200 200 200 

Wages of labourers .. ., 600 600 600 

Misoellaneous contingencies .. 100 100 100 

Petty repairs .. .. .. 100 100 100 

Total .. 6.000 2.020 2.104 2.188 

Deduct-Expenditure to be ., 300 312 324 
. -met from Provincial grant 
,..-1 Grafter mali. 

Contingenoies .. .. .. 300 300 300 

-
Total Deduction .. .. 600 612 624 

-
Net estimate ., 6.000 1.420 1.492 1.664 

Total non-recurring 

Total recurring for /) years 

Grand Total 

4th 
ye8.1'. 

---
Re. 

curring. 

6 
~ 

Rs. 

1136 

336 

.. 

, . 
.. 
.. 
.. 
.. 
200 

. 600 

100 

100 

2.272 

336 

300 

636 

1.636 

----. 

6th 
yea.r. 

.. 

Re. 
curring. 

7 
. -. . ~ -

Rs. 

1.008 

348 

.. 

., 

.. 

.. 

.. 

.. 
200 

600 

100 

100 

2.356 

348 

300 

648 

1.708 

Rs.. 
5,000 

7,820 

12,820 

Ultimat e 
annual. 

-
Re-

curring. 

8 -.. . . 

Re. 

• 
1,128 

384 

.. 

., , 

.. 

. . 

. . 

.. 
200 

600 

100 

100 

2.612 

384 

.300 

684 

1,828 



. -" " . ' . .. _ ... . "---- -" - -- "-- _. _. 

Jstyear. 2nd 3rd 4th 6th Ultimate 
year. year. year. yeai'. &DIIusl. , ------- --- --Det&ila. 

Non_. Re· Re. Re· Re. Re· &. 
eu.rriD,g. eu.rriD,g. euning. ourriug. ourring. ourriDg. ourriDg. 

t 
~ 2 3 4 Ii 6 '1 8 

.. 
Ra. Ra. Ra. Ra. Ra. Ra. RB. 

~STlB.LI&HMENT . 

1 Fruit Inspector (J.'ta. 126- .. 1,600 1,800 1,920 1,920 ~,040 1,472 
. ·-300). 

I Peon (Its. 16-IIB-IS- .. ISO ISO liO 192 192 204 
I/h20). ...., 

AllOW&1l~8, etC.-
I 

Travelling Allowimee of .. 600 600 Jioo 600 600 1100 
establishment. -

Que.rters :for I Fnit Ins· 6,000 .. .. .. .. .. .. 
peotor., 

Q~s fo,1 peoD .. 300 ". ~. . , .. .. .. .. 
c.mtingeric~ea--

. Miseel~u8, at&Ulp8, .. 100 .100 100 100 100 100 
etc. 

. 

Tot&! .. 6,300 2,2S0 2,6S0 2,700 2,712 ·2.832 3,276 
I ,-

I 

l'ot&1 non-recurring 6,300 

Total recurring for 6 years 13,104 

,~. . 

GJ'&Dd Total 18.404 
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E8timate Jor the Fruit Ezperimental Station at 8hilltmg. 

1st year. 

Detail •. 
Non·re. 
curring. 

1 2 
----

R •. 

ESTABLISHMENT. 

1 Overseer (Rs. 30-4/2- .. 
50). 

1 Gr~fter mali (Rs. 25-1- .. 
40). 

Allowance, etc.-

Travelling allowance of 
establishment. 

~uarters for 1 Overseer .. 
~uarter for 1 grafter mali .. 

Jodown .. .. 
Labourers shed •• .. 
Reclamation and fenoing 

mplements .. .. 
urniture .. .. F 

See 

W 

M 

d.s, plante and manures 

ages of labourers .. 
isoella.neous Contin-
genoi_ 

Stamps, office expenses, 
eto. 

p etty Repairs .. .. 
Total .. 

ToteJ non-recurring 

.. 

1,200 

1,200 

1,000 

500 

800 

200 

100 

.. 

.. 

., 

.. 
i,000 

Re-
curring. 

3 
---

R •. 

360 

300 

50 
I 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
1,000 

1,500 

500 

200 

3,910 

2nd 
year. 

Re-
curring. 

4 

R •. 

360 

312 

50 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
1,000 

1,500 

500 

200 
---

3,922 

Tota.l recurring expenditure for 5 yean 

1I123IOAR 

31'd 4th 
year. year. 

--- ---
Re- Re-

curring. curring. 

5 6 

R •. R •. 

408 408 

324 336 

50 50 

.. .. 

.. .. 

.. .. 

.. .. 

.. .. 

.. .. 

.. .. 
1,000 1,000 

1,500 1,500 

500 500 

200 200 
------

3,982 3,994 

Grand Total 

5th 
year. 

---
Re-

cnrring. 

7 
---

Rs. 

456 

348 

50 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
1,000 

1,500 

500 

200 
---

4,054 

Rs. 

6,000 

19,862 

24,862 

Ultimat e 
annual. 

Re-
curring 

8 

R •• 

492 

384 

50 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
1,000 

1,500 

500 

.., 
200 

---
4,126 



E8tifnllie/or the a~ntment 0/ Or&e Marketing E7IIfUWg olJioer for Or&e 1/_. 

Details. 

Pay at Rs. 250 per mensem 

Travellfug allowance 

One peon at Rs. 11 per mensem 

Contingencies •• 

ENCLOSURE IX. 

Total 

Amount. 

R.. 
3,000 

2,000 

132 

368 . 

5,500 

EXTRACT FROM TBlI BEl'ORT OF TBlI FRUIT SUB.CoMMl'l"l'lI:JII, JANl1ABY 1932. 
I 

United Provinces Sckemu.-Two schemes were for consideration. One for the 
Kumaun Hills and the other for the plains of the United Provinces. 

Mr. Mehta stressed the great extent and the importance of fruit growing in the Unitt'd 
Provinces; the facilities for developing the industry and the keenly felt want of I!('ientific 
advice and assistance among the large number of fruit growers. He laid a good d('ftl of 
stress on the importance of the Hills scheme, but after discussion it W/l.ll decidl'd for the 
present to recommend only the plains scheme with the following alterations :-

From the non-rwurring expenditure. 

Omit 

Lands 

Buildings, packing shed, store room and office room 

Malis quarters 

Roads 

Fencing. 

Masonry water channels 

One tube well •• 

Rs. 
20,000 

2,000 

2,000 

3,000 

4,000 

3,500 

8,000 

The scheme /1.11 recommended for consideration by the Advisory Board will therefore coat 
&8 follows :-

N on-recurring-:-

One Tube well •• 

Cost of digging holes for trees 

Manure 

Cost of trees 

Implements 

Cattle 

Total non·recurring •. 

Rs. 
8,000 

300 
2,500 

3,000 

500 

400 

14,700 
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!'l.curring. 

This WIUI left unaltered. 

Mr. lI~ehta stressed the importance of the Hill Scheme and he urged that if he 
lould be given a sum of Rs. 4,640 he would be sa.tisfied . but it wa.s decided that the Hill 
3cheme should be sent back to be revised, and put up aiain. 

ENCLOSURE X. 

Jopy OJ" LETTER FROM S. V. RAJIIAJIIURTY, ESQ., I.C.S., DIRECTOR OF AGRICULTURE, MAD­
RAS, TO THE SECRETARY, lMPERI.AI. COUNCIL OF AGRICULTURAL RESEARCH, No. 
D. CAMP. 32, DATED 19TH JULY 1932. 

~ith ref~rence to .the Bombay Fruit Storage Scheme (Enclosure III) the papers 
relatmg ~ ,,:hlCh were CIrculated to me yesterday, I wish to point out that Madra.s ha.s many 
more varieties of good mangoes than Bombay and that considerable quantities of good 
mangoe,s are sent from Madras for the Bombay Market. I understand too that the mango 
!eason In the two Provinces somewhat differs which permits a longer season for Indian 
,xport of mltngoes thltn Bombay alone can provide. While welcoming the Bombay Scheme 
for research on the storltge of mangoes, I oonsider that the scheme a.s a scheme to help the 
export of Indian mangoes to England would be quite inoomplete unless it provided for a 
!tudy on the same lines of good varieties of Madras Mangoes as is proposed for Bombay varia­
~ies. The Jahangir, Imam Phasltnd and several other varieties of Mangoes in Madra.s (like 
Humayuddin Itnd Ali Beg) have even a better flavour than the Alphonso. I am having 
~he vitamin contents of some of these determined at Coim batore as there is a large demltnd 
in MadrlUl for help in export of mangoe8 to England-a demand stimulated by the reports 
of the Bombay experiments in export of Alphonso to England. The keeping qualities of 
lome of the Madras Mangoes are promising. A fruit of the Ali Beg variety cut near Anaka.­
palle on the 16th June last was taken by me through Madras on to Ootaoamund on the 24th 
~nd I found it retained excellent flavour on the 3rd of July. A fruit of the Humayuddin 
variety cut at Anakapalle was sent to Ootacamund Itnd after a few days there, was sent 
back to Madras at 1070 temperature for 2 days and then taken to Bombay where I gave it to 
Dr. Cheema who found it of good flavour. An Indiltn scheme for export of mangoes would 
loose sight of rich possibilities if it ignored Madras mangoes. . 

2. I propose, therefore, that the Bombay Soheme should be modified so a.s to pro­
vide:-

(1) for experiments on Madras varieties to an equal extent with Bombay varieties. 

(2) for the provision of a Junior Research Officer on Rs. 150 per mensem for 3 
years to work at Poona and be in charge of the Madras varieties, and 

(3) for consequent charges under contingenoies (purchase of fruit, etc.). 

I have already placed an Upper Subo~din~te (on Rs. 85-,120) who has been trained ~t 
Poona on special duty to study the cultivatIOn and marketmg of Mltngoes and other frwt. 
He will be in oharge of the work in regard to the supply of Mangoes for the scheme from 
Madra.s during the season-to the exclusion. if necessary, of other work. 

ENCLOSURE XI. 

Copy OF LETTER FROM THE DmECTOR OJ" AGRICULTURE, BOIIDIA.Y PREsIDENOY, TO TId 
SECRETA.RY, lMPlIIRIA.L COUNOIL OF AGRICULTURAL RESBARCH, No. 493 OF 1932, 
DA.TED 20TH JULY 1932. 

Gow. Storage Scheme. 

With reference to the disoussion in the Fruit Sub-Committee held ~n 19th instant 
regarding the Cold Storage Soheme, I have the honour to forward hereWith. ~ note :lOn­
taming revised estimates for the Cold Storage Scheme in order to lI!ake proVlSlon for ~ 

f th thre Pro . Madras U P and Bihar and Orl888o. The total addi-mangoes 0 e e VlDOes, ..., 

Donal expenditure is Rs. 18,090. 



Cold Storage RtMtWCA Scheme /or' Fru.Fruil Ezporl. 

Note 8howing ,modification of estimate8 required to provide for the teating of aia 
varieties of mangoes from other Provinces. ' 

It is assumed that-
, Madras will8end 3 varieties. 
United Provinces 2 varieties. 
Bihar and Orissa 1 variety. 

Total 6 varieties. 

To provide fOF this additionaJ. 'Yor~ it w:ill be ntlCll8Bary to enlarge the. cool.q~m~era, 
frp~-

7' ,x 9' x 8' to 10' X 9' X 8' 
a,ndin addition thertl w:ill.Qe cert.ail) alterations to the Ammonia Compr_or plant. 

It is anticipated that the season for the work will be extended aa the Madraa Mangoes 
will become available ea.rlier than the Bomba.y ma.ngoes and the U. P. aDd Bihar mango 
88&80n will extend to the middle of August. For this reason it will be necessary to make 
the Junior Research Assistant and one of the Junior Mechanics and one of the Coolies perma-
nent throughout the year instead of temporary for six months per annum only. . 

Provision will al,'1 h/!<ve to be made for the purchase and transport of fruit from the 
thre,e Pro'Oinces. Th~ number of. fruits required of each variety is 2,800 for Experiment 
No. I in the first year, ~,4QI) ~n each of Experiments N08. II and III in the lIecond year and 
2,400 in each of E:xperim~nts NOB. IV and V in t,he third year. On this baa is the followin~ 
~bular statement ha,s. been prepared which shows the total quantity of fruit required to be 
supplied by each,Province. 

Statement 8l1owing tke number 0/ fruita required lor ezperimr:n.u/rom each l1roviflce. 

Name of 
province. 

Madras .. -,. ~, ,.' 

United Pro-
vinces. 

Bihara.nd 
Ori88&. 

Serial 
"No. 

I 
~ 

biyear 2nd year 3rdyear 
I eX,l;le~iment. II and III Experi- IV and V Experi-

mente. menta, 
i 

8,400 4,800 4,800 
(for 3 varieties). ' (for one variety and (for one variety and 
(@ 2,800 for each) two epxeriment8). two experimental. 
(for. op.~ IlxP6riI¥n~). 

4,800 4,800 5,00 
for two varieties (for one variety and (for one variety) 
(for.one experiment). , two experimental. (for two experiments). 

2,800 4,800 4.800 
(for one variety) (for one variety) (for one variety) 
(for one e~rimen~)~ (for two experiments) (for two experimental· 

, 
ESTIMATBS. 

Non-recurring. ~~ ezpendilure. 

Item. 

EnlargelQent of cool chambers and additional ehelvage therein 
·4,ltm.-~ti!ll!'\ &:Del- ~diti()na to the Ammqnia CoJ!lprl'880T plant, 

Total 

Total 
No. of 
fruita. 

18,000 

16,200 

12,400 

Amount 
in rnp_. 

6,000 
3,OO(t 
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B_rring additKmal Ezpendilure. 

III Pay of Establishment per annum 
IV Purch~e and transport of {Madras .. 

fruit. . U. P. .. 
Bihar and. 

L Oris~. 

Firat y8&1'. Second year. Third 
year. 

1,200 
600 
300 

1,530 

700 700 
500. 500 
4Jj() 460 

Hence the total additional expenditure will amount to Ra. 
)ows:-

18,090 m~d!l up &8 fol-

Item. 

Non-reCI!!;I'ent EX'p'lndi~W~e .. 

Amount in 
rupees. 

8,000 

Recurrent expenditure on esta.blishment at Re. 1,530 per annum for 
three yea.rs .. 4,590 

Recur,rllnt expenditurll on puroh~e a.pd tra.nspor,t of fruit. for. t1!ree 
y~ars 5,500 

('1;otal recup:en~ expenditu~ 10,090) 

Grand Total 18,090 

When the additional expenditure is added to the estimates given in the printed Bcheme 
the revised estimates become:-

Initial Expenditure 

Tota.l 

38,875 

53,779 

92,654 

}'rom this figure a. sum of Ra.2,500, shown a.ga.inst item 12 on page 10 of the printed 
scheme (Enclosure IlL) , should be subtracted a,s this expenditure will be met by the 
Bomba.y Govornment. This leaves a net total expenditure of Ra. 90,154 to be provided by 
the Imperia.l Council of Agricultural Resea.roh. 

CAMP SIMLA, 

The 20th July 1932. 

(Sd.) T. F. MAIN, 

Diredor 0/ Agriculture, 
Bombay Pf'e8iclency. 
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APPENDIX XL. 

SUBJECT No. 34-
MARKETING OF AGRICULTURAL PRODUCE. 

At its meeting held on the 28th January 1932 the Advisory BOArd considered tb" 
question of marketing of agricultural produce with special reference to the n>eommenda­
tions made by the Royal Commission on Agriculture in India in their chapter on communica­
tions and Marketing and the action taken thereon~ by the various provincial governmentll. 
The point for consideration was, whether, and in what manner, the Imperial Council of 
Agricultural Research could take the initiative in assisting in the more rapid development 
of better primary markets for agricultura.l produce in India. 

2. The subject was, however, postponed till the Bummer (1932) meeting of the BOArd 
as it was hoped that by that time fuller information would be available. It will be remem· 
bered tha.t the Boord wanted to have an idea of the report of the Fact Finding Enquiry 
Committee appointed jointly by the Railwa.y and the Education, Health and Lund, Dtopart­
ment of the Government of India to exa.mine and report regarding the transport and other 
intermediate charges which have to be paid on Indian Agricultural produce. It i. now 
'understood tha.t the reports submitted by the members of the Committee refurred to 
above are still under consideration. In the circumstanoos, therefore, the Chairman of the 
AdVisory Boord is of opinion that no useful purpose will be served by discussing the ,ubject 
at this stage. It may therefore be considered at t·he next cold weather meeting of the 
Board. 

3. The Government of India, Fina.nce Department, have also referred certain recom· 
mendations made by the India.n Centra.l Banking Enquiry Committee rela.ting tcr--

(i) the provision of additional storage accommodation in VariOUI parte of India; 
(ii) the advancing of long-term loons at concessional rates of interet't to co-operatiVE 

societies to build godowns in suitable centres and 
(iii) the providing of warehouses by private agencies and licensing them and oj 

provision of capital for their construction. 

These may also be considered along with the main subject mentioned in paragraph" I 
and 2 above at the next meetmg of the Boa.rd. 

The 6th July 1932. 

CHARAN DAB. 
8ecre"",v. 



APPENDIX XLI. 

PRoOEEDINGS 011' THE OOMMl'rl'EJI APPOINTED BY THE ADVISORY BOARD ON THE 21sT JULY 
19:12 TO DEVISE MEANS 011' CO-ORDINATIOY AND CO-OPERATION BETWEEN THE AGRI­
CULTURE, VETERINARY, MEDIOAL AND FOREST DEPARTMENTS IN THE WORKING 011' 

THE SCHEME DRAWN UP BY LT.-COL. R. N. CHOPRA FOR RESEARCH IN SYSTEJIlATIC 

OULTIVATION 011' MEDICINAL PLANTS, STUDY 011' 11'000 POISONS IN INDIA. (SUBJECT 
No. 35 011' AGENDA.) (ApPENDIX XXXIII). 

The following were pre&ent :-

1. Diwan Bahadur Sir T. VIJAYARAGHAVAOHARYA, Chairman. 
2. Mr. A. D. BLASCHEOJ[; 

3. Lt.-Col. R. N. CHOPRA. 

4. Dr. W. MoRA.:BI. 
5. Col. A. OLVlIB. 

6. Mr. P. T. SAUNDERS. 
Rai Sahib Malik CRABAN DAB, Secrdary. 

SUBJECT No. 35. 

Appltwticm from. Lieutenant-Colonel R. N. Chopra of the School of Tropical Medicine, Cal­
cuUa, for a grant for research in 1fJ18terMtie eulti"aticm of medicinal plants and Btudy of 
food poiBons in India. 

Mr. Blascheck, Inspeotor-General of Forests, said that he was very willing to help in 
any way but he would have to know what particular drug were to be dealt with as the 
plants which produce them may grow in certain districts and not in others. It would be 
impossible for him to grow any large number of such plants at Dehra Dun but he could 
arrange to get them from districts in which they grew naturaJly. He would like to consider 
with Col. Chopra which fore&t products the Forest Research Institute would deal with and 
which Col. Chopra would be able to deal with himself. He considered that it was necessary 
to have a first class systematio botanist and a first class chemist. 

Ool. Ohopra explained that he had only asked for a young man to train up himself 
~cause he did not think it likely to be able to obtain a more highly trained man. His 
idea was to train this young man himself and supervise his work and where he was unable 
to identify any particular plant he would have to consult some other institution where more 
highly qualified botanistll were available. He said that he had already worked through 
about 50 drugs but some of them required years of study to work out thoroughly. 

It was agreed between Colonel Chopra and Mr. Blascheck that it would be necessary 
to have a definite programme of collaboration and it was arranged that they should ex­
ohange sohedules of the work proposed. 

Ool. Ohopra said he would be able to go to Debra Dun, when necessary, to discuss 
,matters with M:r. Blasoheck. Some arrangement might be necessary to enable him to 
obtain the information he might require from Conservators of Forests regarding particular 

. plants, but he would write to Mr_ Blascheck if he were to take up any particular plant. 

In regard t~ veterinary diaeases 001,. Olver explained that it would be of great assistance. 
if work could be done in collaboration between Col. Chopra and the Muktesa.r staff on such 
diseases as Kun.ri, the study of which was now being taken up at Muktssar. lathyrism and 
oyano genetic poisons met with in certain classes of forage, s~oh. as Jow~r. It would 
also be of great value if OoL Chopr& could supply Mr. Saun~erswlth information as ~o any 
work which may have already been done on the drugs which he proposed to study ill rela-
tion to domesticated animals. 

Col. Ohopra said th&t he was already doing a good deal of clinical work on Beri-heri and 
allied diaeases as well as on lathyrism and allergic oonditions. He said he would be able to 
make suoh chemical anaIyses as might benecessary and the Inspector General of Forests 
would get plants identified if numbered spe~me?B ~re sent to.him. 001. Chopra would 
be partioularly glad to help with any inV6lltigatlon ill cattle pOiaODL 



Mr. 8~, in regard to his BOheme Mid that he had from the start been in oommuni· 
oation with Col. Chopra and had arranged to work With the Madras Medical Department. 
What he partioularly wanted to do waa to obtain preoil!8 information 'liB to the value or other. 
wise of a great many plante and drugs u88d in the villages and creclited with curative pro­
perties whioh might or might not be valid, and he would be very glad of auoh InformatiOD 
Col. Chopra oould IIIlPPly regarding snoh drugs. It wae arrangad that he should let (',01. 
Chopra know what drugs he waa working on ao aa to avoid overlapping. 

During further diBCUSIIion Col. Chopra eaid he would be 'fIMY gad to t&ke np the atudy 
of Kumri with Mr. Ware an~ would be able to do any 8peoial chemical or pathological work 
which might be required iilthat ciODneOtion. , 

Dr. MoRae Baid that Pusa could help on the Mycological Bide and in growing 08rtain 
plantB but the orop. produ08d at Puaa. were mOitly arable oropa. They were not horticol· 
turi8te at Pusa. Bengal had offered and other Provinoes would alIo help in 'provicling rioes 
and pulses required and all the material at Pusa waa available. 

Col. OltW' mggested that Mr. Baundel'll working with COI.'Ch'opra "might be able to carry 
out lome investigatioDl into the oyano genetlcpOiaon.bflniohf&ldtir oropB" JoWar.I 

Mr.8a'Underll. thought that it might be advisable to gat in touch with oommercial drug 
h0U888 but Col. Chopra said that he could probably supply all the informatiODDeOBuary' 
regarding drugs ordina.rily blIedin India. Col. RilIIaell "ho wu'obliged to a.ttend another 
meeting conBidel'll the above arr&ngamenta very aatbifAotory 'but would like to .treu the 
importance of continual contact between Col. Chopra and the three Departmenta dealt with 
by the Imperial Counoil of Agricultural :Research. • 

TAt B2f14 Julll'1931. 

CtURAN DAB, 
Secrtwll. 
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APPENDIX XLD. 

SUBJECT No. 38. 

ARSISTANCE TO BE GlVE~ BY THE INDIAN R.AILWAY CENTRAL PUBLICITY 
RUREAU TO PROMOTING AURICULTGRAL AND VETERINARY DEVELOP­
MENT. 

At its meeting held in .Januar.v 19:n the Advisory Board coDBidered a memorandum 
(Enclo. I) by ?lIr. W. T. Aldous, Commercial Officer. Indian Staw l-tailwa~'s. in re"ard 
to the subject mentioned above. An extract from the Pr,)Ceedings of the Board relati;g to 
the subject in question (Ennlo. II) together with a copy of the memorandum (Enclo. I) 
was sent to the Railway Department (Railway Board). The remarks of the Railway 
Department on the various l"<,commendations made by the Advisory Board will be found in 
Enclo. Ill. 

I 2. It may be stawd as regards iwm (il of Enclo. III (freight rates on agricultural 
produce), that a Fact Finding; Enquiry Committee consisting of a representative each of the 
Railway and Education. Health and Lands Departments of the Government of India was 
appoinwd in W:H to examine and report regarding the transport and other inwrmediaw 
charges which have to b" paid on Indian agricultural produce. The members of thee 
CommittRe have submitte,l their reports to their respective Departments which are 
still under consideration. The question will therefore be pursued further when the reports 
bt'Come availab Ie. 

With regard to the type of cattle wagons (iwm VI. Enclo. Ill), it has been ascertained 
that the question was (.onsidered hy the Commercial Committee of the Indian Railways in 
March 1931 and that the following resolution (which has since been approved by the Indian 
Railway Conference Association) has been passed:-

.. The Commercitll Committ.ee are not in favour of a rule making it compulsory 
to unload and rest cattle afwr travelling 200 miles. Such a rule would be 
dilficult to work and would be unpopular with owners. 

" As regaI'ds the question of improving the type of wagon used for the carriage 
of cattle. investigation shows that the Rt,andard types of wagons are satis­
factory." 

3, Tht' attached report* on the pos~ibility of railways in India developing and increas­
ing goods t,raffic by ~lr. W, T, Aldous may also be of int~rest in this connection. 

4. A copy of the pamphlet cnt,itled ' Demonstration ~'rains ' issued by the Publicity 
Bureau of the Indian Statt' Railways has already been Circulated to all members of the 
Advisory Board with this Depart~en~ memorandum N<;>. 530-Al,'l'i., dated ,the o~h March 
1931. The question of further actIon. If any. to be tak('n IS now for the conSIderatIon of the 
Advisory Board. 

CHARAN DAS. 

Secretary. 

Tile 6th July 1932. 

ENCLOSURE I. 

MEMORANDUM FOR DISC(TSSION AT THE NEXT MEETING OF THE ADVISORY BOARD OF THB 
IMPKRIAL COUNClL OF AGRICULTURAL RESEARCH. 

SUBJEC'f :-Assistance to be given by the Indian ,Railways Central ,Publicity Bure"" and by 
Railu.ays in proll/oti/l!] illlprm'ed agnculturlll and vetennary methods. 

1. DemoIMtratio'; 1'1'<1;11$.--(,,) Proloincial.-The Punjab a,nd Bengal G?vern.ments 
have co-operatOO. with the North \Vl'stern and E!loStern Beng3.1 R3.ilways re.,pactlv,JI.lI:l the 

. f D ttl' TraID' s in the past but some of the other Local Government3. runrung 0 emons ra ' on . f d Th' 
although approached, have not seen their way to allottIng tht' necElSS!Id'Y un 3. IS 

M123ICAR *Not print~d. 3Q 
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year it is probable that the Punjab and Bengal GovernmentAl will not join in running any 
~rains due t? finan?ial stringe~cy. ~t is understood tha~ GovernmentAl that have taken part 
In these trams believe fully In their efficacy aa a medium of propaganda. and it is to btl 
decided how funds are to be provided for them in future. The railway charges represent 
the cost of ~ only, and i~ is ~nderstood that these are but a small proportion of the 
cost of the tr&ln , so that even if railways were to reduce these charges. it would not solve 
the financial difficulty. 

(b) AU-India.-A proposal haa been made to organise such trains on an All-India 
basis, with a tour of anything from three to eight months. covering the greater part of 
India either in one or more tours. There is Bome difference of opinion aa to whether this 
proposal is feasible, ~wing to the different languages that would have to be used, and the 
changes necessary in staff for the same reason. A saving in cost would, however. be effect­
ed as only one set of exhibits would be required for all the provinces covered. but here again 
the question arises aa to whether one set of agricultural exhibits would be suitable for the 
whole area. It haa to be decided whether this proposal is practicable. and. if 10. how is 
to be financed. The normal railway charges amount to about Rs. 600 per unit of half a 
bogie carriage per mensem, or Rs. 7,200 a month for a train of six bogies. 

2. Fil11l8.-Most of the larger railways now run regular cinema cal'll. and it is generally 
felt that this is a valuable medium of propaganda among audiences which are largely 
illiterate, especially if a lecturer is present to explain the fil.ms. The Imperial Council of 
Agricultural Research have had under consideration the appointment of two film produc­
tion officers and it is a matter for consideration whether the appointment of these men 
should not be expedited. These men could also undertake the preparation of lantern 
slides for lectures. Suggestions are invited aa to suitable subjects for films and slides for the 
encouragement of the better production of crops. and generally for raising the .tandard of 
living. 

3. Visit8 by CultiwtOr8 to Model FarmB~There appears to be lome difference of 
opinion as to whether cultivators should be encouraged to visit model farms. or whether 
demonstration plots only should be used for this purpose. A suggestion baa been made 
that parties of about fifty cultivators should pay regular visits to model farms throughout 
the year, or at suitable times of the year. and that railways might then agree to the quota­
tion of concession rates for such parties at one and a half fares for the return journey. It 
has to be decided whether such visits are to be encouraged and the idea proceeded with. 

4 Other methods by which RailwaY8 can as8ist Agricu ture.-Railway. have an exten· 
sive machinery in existence throughout India which might be usefully employed in distri­
buting propaganda for better agricultural methods, or possibly evenoin the exhibition and 
sale of improved implements at stations. The views of the Council are invited on this 
subject. 

5. LiaiBun between Railway and Agricultural interest8.-The question arises whether 
the present system provides adequate touch between railways and agriculture or whether 
some better means of liaison would be desirable. It might be advisable to have a definite 
officer working with the present Central Publicity Bureau, which would interest iteelf and 
railways in agricultural requirements and act generally aa a clearing house between the 
two departments. In that case Publicity Officers on railways, working under their Agents. 
would develop a similar interest in agricultural requirements, and would keep the railway 
officials interested in such matters. This is purely a tentative proposal, but the views 
of the Council on it would be welcomed. 

N.B.-The above note has been submitted by the Railway Member on the Advisory 
Board aa a basis for discussion, and any decisions arrived at would require the approval at 
the Railway Board and the Railways concerned. 

ENCLOSURE ll. 
ExTRACT J'lWM TBB PBoOBBDINGS OJ' TB1I ADVISORY BOARD, JAlIrVABY 1931. 

• • • • • • • • • • • 
A8Bisfa7Ule to be given by the Indian Railway Central Publicity Bureau to promoti1llJ 

agricultural and tJderina'1l detJelopment.--Major Bud4en Wroducing the subject said 
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tha.t he would like. the vieW!! of ~embel"ll of the Advisory Board on the memorandum 
which h.e had subuutted on the subJeot and which had been ciroulated to the Board. Mr. 
13urt said that by far the greatest help which railways could give to agriculturist in India 
w~s t:o reduce the. freight on agriC1~..ltural produce. This point had already been dealt 
~Ith In the r~olutlOJ?- passed on subJe?t No. 26 of the agenda; but he would like to empha­
~IS~ that Indian agrIculture was. passl?-g through a very critical time and as a country 
whICh had a large export trade In agrlOultural produce. it was important that at a time 
when there was over production in the world the agriculturist in India should be assisted 
as much as p088ible in the matter of freight to maintain the position of his produce in the 
markets of the world. Mr. Plymen, as well as the other members of the Advisory Board, 
sa.id that this question of freight was really the most important direction in which the rail· 
ways could assist the agrioulturist. 

I Opinion in the Board was divided in regard to the utility of provincial demonstration 
trains. Though their use had heen discontinued in the Punjab and Bengal this year 
that was not due to their being considered of little value, but beacause of financialstringenoy 
Opinion was, however. definitely against the feasibility of running an all-India demons· 
tration train owing to difficulties in regard to language and also because of the differenoe 
in varieties of crops grown. Major Budden informed the Board .that he had prepared a 
pamphlet on demonstration trains which would be cirouIa.ted to all members of the Board. 
ji:.nally it was agreed to hold over the question of the utility of demonstration trains for 
consideration at the next meeting of the Advisory Board, so that in the interval membel"ll 
mi,zht have the opportunity of reading ~lajor Budden's pamphlet as well as of considering 
the question further. 

Opinion was in favour of the railways enoouraging visits of oiultivatol"ll to model 
farms, agrioultural shows and exhibitions by means of oonoession tiokets. The membel"ll 
of the Board were also in favour of the Directors of Agriculture being members of Pro­
vincial Railway Advisory Committees. which at present had no representative of thE' 
Agricultural Department on them. The following suggestions also found favour with 
the Board:-

(1) Allowing cows and buffaloes to be transported back from towns to the oountry 
at, oheap rates when no longer in milk. This would avoid the present 
slaughter of good milking animals after their period of lactation. 

(2) The establishment of agricultural stalls at railway stations. 

(3) The exhibition and sale of agricultural implement.'! approved by the provincial 
Department of Agriculture at railway stations. 

(4) Provision of improved types of cattle wagons for the transport of cattle. T~e 
railway representative, Majer Budden, said that t.here were ~y SPOOlal 
types of ventilated wagons on the railways, but the co-operatIOn of cattle­
owners was also necessary. As the amount charged was often for the whole 
wagon, there was a. tendenoy on the part of cattle consignors to overcrowd 
the wagons. 

(Il) Picturl's on agricult.ural subjeot.'! in railway carriages. The ~a.uway ~pres~n. 
tative said that they had tried having pictures and advertIsements III third 
class compartments. but they found that these we~ generally torn up. 

In the result of the Board took note of Major Budden's suggestions and passed on to 
the (Jon~ideration of the next item of the agenda.. 
• * * * * * * • • • • • 

ENCLOSURE III. 
G EJUlMENT 01" INDIA, RAILWAY DEPARTMENT (RAn.. 

OFFICE lIiEMORANDUM FROM THE ov T._ C UNCIL 01" AGRICULTURAL RESEABOIl 
WAY BOARD) TO THE SECRETARY. LOLrERIAL 0 • 
No. 3947-T.: DATEU SIMIoA, THE 12TH SEPTEMBER 1931. 

8 f th rooeedings of the Advisory Baml of the Im­
Wit.h reference to paragraph 0 h eh

P
ld · January 1931 (Appendix I) received 

perial Council of Agrioultural Researo e ID ' 



~der ~he Imperial ~uncil, Agricultura.I Researoh No. 1371/Agri., dated 23rd June 1931 
{not prmted), the Railway Department have the following remarkli to offer ._ 

To 

(i) Freight rates on agricultural produce.-Attention is invited to the Railway 
Department (Railway Board) U. 0:1. note No. 344.T./3I, dated 28th April. 
1931 (not printed), in which the views of this Department on Qubject No. 26 
of the agenda (not printed) for the meetin~ of the Advisory Board were com· 
municated to the Imperial Council of Agricultural Reo!earch through the 
Department of Education, Health and Lands. 

(ii) Issue 0/ concession tickets to cultitXllarll.- This is a matter which, in the opinion 
of the Railway Board, milzht suitably be taken up by provincial Directors, of 
Agriculture with Railway Administratioll8 concernro. '1'he Board under· 
stand that most Railways allow the concession of flee carriage on the return 
journey for exhibita sent to recognised shows and exhihitioll8. but the 
grant of a conceRsion to cultivators visiting BUch shows and exhibitions is 
on an entirely different footing and may give rise to difficulties. In any 
case, this point as also that in regard to the grant of a concession W cultiva­
tom visiting model farms, i~ a matter which can only be c')I)sidered with 
reference to local conditions and might, t}lcrefore, suitahly be referred by 
provincial Directors of Agriculture to the Railway Administration CODCf!m· 
ed in eiJ;ch caSe. The Railway Board do not consider that their intervention 
in this lnatter is necesary. 

(iii) Repre.'lenl.atWn on Railway Advillary Commitlee8.-Railway. alreo.dy find 
considerahle difficulty in endeavourinjO! to give adequate repI"eflentation 
on their Advisory Committees to all interests desiring BUch reprtWlntsttion. 
On pra.ctichlly all Commitfees, the l..oeal Governments cOllcemed Itave their 
representatives but if in any case it is felt that the Agricultural Depart­
ment's interests are likely to be overlooked, Local CiovernIJll'nt8 could take 
up the matter with the Railway Administrations concerned. 

\lV) Reduced rate.'l/or the carritlge r;/ dry milch cattll>.-The Railway Bt·ard are un· 
able to support the suggestion that COWl! and .:u1ialoes, whefl Dr. longer in 
milk, should be carried from towns to the country st lower rates than thOlle 
now in force. In this connection, attention is invited to the debate in the 
Council of State on the 10th .July 1930 (.·n a resolution moved dealing with 
this point (not printed). 

(v) Agricultural 8talls and Bale oj agriculiuTal i1llple",enta at ruiluy,y .lations.­
In the absence of any detailed proposals in rCj/art! to the estnblishment 01 
agricultural stalls at railway stations and the exhibition and sale of agricul. 
tural implements, the Railway Board are unaU" to offer any remarb. It. 
seems to the Hoard that these are matters in whirh the initiative .hould he 
taken by provincial Directors of Agriculture in direct communication with 
Railway Administration. 

(vi) Type 0/ cattle u:agonx.-.Thequestionofimproving the type of wagon u..ed for 
the calTiage of cattle was taken up by the Railway Bonrd on the recommen· 

. dation contained in paragraph 315, p .. ge 379, of the report of the Royal 
Commission on Agriculture in India, and was referred by them to the Indian 
Railway Conference Association for consirieration. The AR~o('jatjon are 
now investigating this point. 

D. A.-Nil. 

The Indian Council of A,zrillultural Reeearch. 



APPENDIX XLIII. 

SU'BJEC'l' No. 3f1. 

~(,HEr.m FOR CARRYING (,>N RESEARCH WORK IN. THE ANAND CREAMERY 
IN 'tHE M:AN'UI<'A(,~ItE tlF PROCUCTS AND BY PRODUCTS OF MILK. 

Attention is invited to tht. Ie-tter from the Government of India, Education Health 
and Lands De~rtment No. Hja!l-~.i3l!, ~tt>d the 12th July 19:J2 (h'ucloeul'll I) fc~arding 
a scheme 8ubmltted by the Impenal Drury Jo:xpert on the subject mentioned above. The 
Bcheme involves all initial capitai expenditure of Rs. 13,650 and a recurring eXpt'nditure 
of Rs; 64,000 spread ?ver three ytl&rs or a total expenditure &. 67,650. Tile anticipated 
rocelpts by Ral", of dairy products and other misoollanemls e&les hlixe been e><timsted to be 
Rs. 9,000 for three yeaa·s. The net 66tim&ted charge, therefore, cOmes to &. 58,650. 

. 2. The Animal ll:~~andry Expert to tbe.council in cOlll!ultation with the Imperial 
Dlal'Y Exp",rt has mOliltied the nature of work to be done in connoction with the _reh 
and the first three anne xu res, showing the ostimates, establishment and Iipeci6cat.ion of 
plant, etc., (Enclosure I I). Accordillg t.o the revised estimates the scheme involves, a capital 
expenditure of Ril. 19,600 and II. recurring expenriiture of Re. 91,098 spread over three yea.rs, 
or a tota.! of Re. 1,10,698. The receipt.s for three yeal'8 have been worked to be Rs. 11,400 
and the not CORt will thus be ml,29H. 'l'he scheme as revised by the AnimaJ Husbandry 
Expert to the Council is now "ubmitted for ihe consideration of the Advi!lOry Boord. 

'I'he 16111 July 193~. 

gNCLOHURE I. 

CHARAN DAB, 

8errttorg. 

COpy OF A LETTER No. }1!38-A/!l2, DATED TR"E 12TH Jl:LY 1932_ FRO~[ THE Ono. DEPUTY 
HECItETARY TO THE GOVERNMENT bF INriiA, DtPARTMJi:NT OF EDUCATION, HEALTH 
AND LANos; TO tHt SJi:dtJi:TAR't. bIPERU.L COUNCIL OF AGittCULTUlIAL RESUlK'H. 

8chem,(J jilT l'e.'IllaTcli work in the mun'uJlIc/ure oj products and by-prodlicU tif ".ilk flToduce ,n 
tile V'i/Io.yex. 

_ I am directtlll to forward l!. scheme (Anrlexure) submitted by the lniperial Diary Export 
for roseare'l iri th" manufacture of products IInel by-product~ df milk produced in rnra.l 
l!.i-eas ahd f0l' t·he tmhSportll.tiorl 'of milk to llil'gt' cities from & distance. The schetneil1volves 
lin initial capital expl'lulittlre of R.i. 13,6,)0 alld an allnual '/'t>culTing expenditui-e of about 
Re. IH.OOO. and cO'\'''l'R a poriod of thl'ee years in the iii-st in.stahce. It Will be seen that the 
utilisation of the buildings, machinery, ek. of t.he Anarld Ci'llainl'ry, ivhich hM been closed 
sinet' the 1st March 1!l:J2; is an Msential part of t.h" schanie. The Governmeilt df India 
have no objllctioh to the utilisation, free of eharb"", of the Arlahd Chianiery for the purpose, 
iirovided its owoeuiillip contiIiu{'s to v\Jst In th~m ahd they are hot asked .to hiwt aliy. di~ 
or indireot expehdit,lU-e on this aecount. It 18 understood that the plant!! and buildmgs 
\\-iI\ be kept in prop.-r repair by th .. hnperial Couhcil nf AgrieuturaJ &search. 

2. The Imptlril\,l DialyExpeit reff'rs to the establishment of a. slll.a.1I Experimental 
Creamery after the pre!iminal'Y illve~tigatiOllli are over. l'he Government of India. oonsider 
that this prop08alneed not he l'onl'nclered 'lot t,he present stagt'. 

ANNEXURE t 
SCREME l.<'OR RESEARCH WORK IN 'l'HE MANUFA(,'TURE OF PRODUCTS AND 

BY-PRODUCTS OF MILK PRODUCED IN INDIA. 

'ObJect alltl importance of IiI,MfTV!. 

The advancement. of the dial,), indlJlltry in this country depe.ndll ~nly on the e~­
Dleroia.! development of rora..l dairying, in other words, on the mare mtenBive ... d the milk 



produced in vilIagea by small produoera, who are mainly agrioulturist., by turning it into 
produots and ~:r-produots suoh 88 butter, ghee, oondensed milk, milk powder, CllBein, etc., 
and .by orga.m~lDg t~e t~ort. ~ milk from rural to urban areas. All these problellUl 
reqwre proper tnvest~ga.tton and It IS n8088llary therefore, to carry on J'8lO68rch into the pro­
ce8S6S of manufactunng these products most profitably and then tryin!): out the most Buit· 
able me~hods ~n ~ factory scale at a Ce.ntral Experimental Creamery provided for the purpose. 
Industrial d&lrytng, or the factory Blde of the dairy industry, is not to be oonfuaed with 
farm dairying, as the former forms a subject by itself and tho greatMt importance ilJ attach­
ed to its development by such leading dairy oountries of the world like Denmark, Holland, i 

e~_ Any e~orts.at improving the cattle of the country must be preceded by the organisa­
tion of the diary IDdustry, as the problem of breeding improved type of cattle can NIver be I 
placed on a sound economic basis unle88 a suitable outlet is provided for the increase out put 
of milk from the improved type of 0019'. The dairy problem is also l;nkod up with the health 
and welfare of the people in urban areas. The oonditions of milk supply in Indian citiu 
are too well known to be described and Bombay provides a glaring· example of tht most 
6.xpensive milk in milk in the world and yet of the poorest quality produced and distributed 
under the most unhygienio oonditions. The effect of all tbia is reHected in the death rate of 
children which amounts to 400 on an average for every ],000 children bomin the ('ity. The 
faulty system of milk production also takes a heavy toll of the best type of mill'h ('attle 
that the country produces. Bombay on an average imports about ]50 head of cattle every 
day for milk production and all these animals find their way to the slaughter houses after 
about a year when they have finished their milking. ThislOBB to the country through it.!! 
oattle wealth runs into severallakhs every year. What is true of Bombay is true of most of 
the other big oities in India. The real80lution of the problem lies in organilling the tranl­
port and supply of milk to big cities by handling the milk produced in rural areaa on a 
factory scale, thus utilizing it to better advantage than at present. Similarly scveral other 
produots and by-produots of milk manufactured in rural areas at present, BUfJer from SCriOUII 
handicap in competition in the open market with imported products frqm foreign coun­
. tries, owing to the imperfect methods of manufacture in thill country and the general lack 
of technical knowledge. At one time almost the entire demand for butter in the East 
from Rangoon right round'to Vladivostok was met from India, and to-day, within .. period 
of about fifteen years, tbia trade ill not only captured by Australia, New Zealand and other I 
foreign oountries, but the very exiatence of the butter industry in India is being threatened 
by the increasing importation into this country of butter prepared by more perfected pro-I 
CeBBea in foreign countries. The quality of imported butter rose from 542 cwt., valQl 
. Rs. 1,38,839, in 1922-23 to 3,570 cwt., value Rs. 5,42,397, in 1931-32. Similarly the caaein 
industry in India with its large export trade which was established during the war baa been . 
. ruined as the product manufactured in thill country does not come up to the requirements of 
,foreign markets. Ghee in the manufacture of which India at one time practica.lly held a 
monopoly, is being imported in this country in increasing quantities and the value of its 
import last year amounted to Rs. 1,31,557. It is also estimated that through the manu­
facture of ghee by out-of-date wasteful proc68SC8 this country BUffers an annual 1088 of about 
Re. 8,00,00,000. The manufacture of condensed milk and milk powder ill altogether un­
known to India, although there is an ever increasing demand for these commodities in tbia 
country as ill indicated by the import figures which rose from 61.054 cwt., value Rs. 
44,12,316 in 1922-23 to 2,42,611 cwt., value Ra. 88,34,943, in 1929-30. Given the nece88&l')' 
facilities, there ill no reason why this industry cannot be started in India, thereby converting 
the surplus milk and separated milk obtainable in diary tracts, which at present is wasted. 
into a commercial commodity and making dairying more remunerative for small producera. 
All these problems call for thorough investigation into the technical pr0ceBB68 of manu­
facture of these procucts and by-products under conditions pecu1iar to India both .. ~ 
gards its climate and the kind of milk that is produced in its rural areas. It is, ~ore 
proposed in tbia scheme that preciae research into the manufacturing proc68SC8 of VlmOUll 

products and by-products of milk should be carried out for at least three years and from 
the experience obtained during tbia period, the most aatisfaotory methods should BUbae­
quently be tested on a factory scale at an up-to-date small Experimental Creamery ~tabli­
shed for the purpose in a suitable dairy tract of the country. Such a creamery ~ allKl 
have its 4Value for instructional purposes. Technical education must go hand ~ hand 
with research work, otherwise. without trained hands there can be no advancement m the 
Dairy induatry. 
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Nature ol1JX1rk to be done.-The investigation and r_rch work to be carried out will 
pertain to the following principal problems :-

(a) The supply of milk from rural areas to big cities. It is necessary to discover 
what .forI? of treatment in the direction of heating, retarding, cooling, or a 
combmatlOn of one or more of these treatments and what class of transport 
vessel and ~ranport conc;li~ions will give ~he best results in railing milk 
over long distances reqmrmg 5 to 20 hours Journey by rail. 

(bl Manufacture of condensed milk from whole and separated milk. 

(c) Manufacture of milk powder from whole and separated milk. 

·(d) Manufacture of butter from ripened and unpripened cream, its packing and 
transport under tropical conditions. 

(e) Manufacture of commercial casein. 

(I) ImprOVed and economical methods of ghee manufacture. 

(g) Improved and economical methods of manufacturing some of the indigenous 
products of milk such as Khava, curds, etc. 

Importance 01 place and Site.-'l'he importance of selecting a proper place for carrying 
out preliminary investigation and for the eventual establishment of an up.to-date Central 
Experiental Creamery cannot be over emphasised. This work should be carried out in a 
dairy tract representativo of the general conditions in rural areas and where the dairy 
industry is already in existence. I consider Gujrat as the most suitable area and Anand 
the most suitable place for the purposes of investigations and for the eventual establish­
ment of an Experimental Creamery in preference to Kamal or Bangalore· or any other 
place. The following are my reasons:-

(1) North Gujrat is a typical d¥ry tract and Anand and the country surrounding 
it is the biggest milk producing area in this country. The conditions of 
milk production obtainable there are typical of the rural areas of this country. 
:\Ioreover, the climatic conditions of the place and its location in relation to 
big towns like Bombay are points which go in its favour. The climate pro­
vides that degree of severity of conditions which will make the results of 
experiments performed under such conditions applicable to all possible con­
ditions obtainable in India and yet it is healthy throughout the year. The 
three distinct seasons of the place. e.g., winter, summer and monsoon which 
affect the feeding of village cattle and which in turn affects the quality and 
the nature of the constituents of milk p"l'oduced will enable the questions 
arising out of different feeding conditions to be investigated. Experience 
gained 'under such conditions will be more or less of universal application. 
The suitation of Gujrat within easy reach of Bombay will enable the pro­
blem of the transport of milk from rural to urban areas to be properly inves­
tigated. 

(2) Gujrat forms the principal centre of butter supply for the whole country and this 
iudustry in Gujrat was first started and helped all along by the Government 
Dairy DepartPlent. Several problems relating to the manufacture of butter 
on factory scale still remain to be solved and if the industry is not helped 
by Government at this stage in s.olving these problems, its future developm~t 
will be seriouslv retarded. Agam, the manufacture of by-products of milk, 
such as conde~sed milk, milk powder, casein, etc., is closely associated with 
the butter industry, as the products like separated milk, butter milk etc •• 
which are obtained through the manufacture of butter can be economically 
utilised. As such no better place than Gujrat can be selected for the 
est.ablishment of a Research Creamery as the butter industry has so well 
established itself there. 

(3) Tn times like the present when it will be hard to obtain funds, Anand offers the 
very great advantage of a ready established creamery to be taken over for 
research work. The starting of a new creamery. even on a modest scale. 
will involve important questions regarding site, water supply. dispo&al of 



sewage water from the crea.mery. etc., conditions which are not _ily 
obtainable at all places. For the requirementa of an Experimootal Creamery 
the site 01 the existing creamery is alm08t ideal. Tbe water Bupply is quite 
satisfactory and the Bystem of sewage dispoaaJ well Ntablished. There u. 
ample scope for future expansion if noollllll&l"Y, 8.nd the existing ftoor apace 
can be remodelled at 8. modera.te cost, etc., provide a building to suit tbe re­
q~emeuta of a moat up-to-date creamery to be run economically. Again. 
the' present creamery a.a an established institution afforde many ot hl'l' 
advantages which cannot be overlooked. 

My re&8Ons for not locating it at Kamal are &8 followa :-
(1) The energy and resources of the Karnal Farm are concentrated on cattle im­

provement and that sho~d continue. Any new inaitution started there mort' 
especially 9f the type of a rea.aearch creamery will result in divided attention 
and consequent diversion from the main ta.ak of cattle improvement. Again 
the association of a quasi commercial concern like the Kamal farm with a 
resea.rc.h creamery would lead to complications which will affect the worldnj.!: 
of both. 

(2) Ka.m4ll is by no means a typical dairy or milk producing tract. The milk avail 
able at the fa.rm for experimenta will only ,be of COWl, whereas the experie~ 
~ to be gained in the manufacture of commercial product". and by 
prQducts of milk will mostly have to be from bullaloes milk produced in rura. 
areas. l\I9reover, milk produced under fann conditions will not be the sam 

, as that produced in villages, as BDOh, the experience gained will always b 
, imperfect and will have to be repeated in the caae 01 village-produCed . 
if the deVelopment of dairy industJ:y in rura.I &real is desired. 

(3) The,cllmatic factor in the ca.se of Karpa.l cannot be lost.ight of. Continuit] 
01 work all throughout the year in such experiments is 01 utmost importa.nc 
and the unhealthy ~n in Kamal will make this very difficult if not im 
pOElllil>le. 

Line of wor~i7UJ and eatimate of expenditure.-A!!suming, therefore. that Anand is to b 
selected and the e~ting plant, ~achinery, building, etc., of the present Governmcn I 
,Research Creamery which ha.a been closed a.a a mea.aure of retrennhment can be Dtili~ 
estimate of plant'and establishment for the preliminary investigation period of three year 
and the subsequent remodelling of the existing creamery into a small up-to-date Experi 
mental Creamery have been dra,wn up a.ccordingly. Some 01 the machinery which W 

despatched to other farms on the closing of the Anand Creamery will have to be transferr 
to Anand. The following I"'e appended .- • I 

Almex.ure p.-EstiJp.atea of expenditure lor the tint three years of preliminar. 
inTestigatiQn. 

Annexure ill~List of establishment required for the tint three years of pre! 
~ jn:Tes~iga~on. 

~liIl'e IV.-.Details of equipment required for the tint three years of preIiminarj 
,inwestigation. ! 

.AnnexureV.-Estimatea of expenditure and receiptafor the Experimenuj 
Creamery. I 

Annexture VI~List of establishment required for the Experimental Creamery. I. 
DetIj.iJs of the ,pI!wt ,and machinery required for the Experimental Creamery and pla~ 
,for,remO!Wling the existing creamery when it ie oonverted into an Experimental c.-mer~ 
by e~bodying 'lihe lat.est SY./iltem of gravity and pumping system 01 handling milk are and. 
,prep~1iion. ,lp. the m~time a lump BUDl pro.v.isioo baa been JMde in .. he estimates. 

During the pen. 'od of prelimina.ry investigations, a.a all the milk will be utilised for e: ' 
~en, tal purpO!leS~ no lIlIII'ketable,commoditycan be expected to be produced. Te( 
),itt1e~pta a.re t.aken into .aooount.forthis period. ' 

lu ,the estimates for the Experimental C~ry, v{LJ~e pf ~~ip,!ot ~ been incladebj 
'88 a large quantity of milk will be ha.ndled." -
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In the li;'t of establishment provision hae been made for a Manager and a Supervisor. 
These men will have to be thoroughly conversant with dairy-factory practices and of hand. 
ling m~k in bulk. The chemist should have a thorough knowledge of dairy chemistry and 
baoteflolo/!y. 

(Sd.)ZAL R. KOTHAWALA, 

Imperial Dairy Ezp.,.,. 

ANNEXURE n. 
E8tifTl.4te Jar the fir8t three years oJ preliminary investigatioia. 

(i) Estimated Capital Expenditure.­
Alteration to building for laboratory 

Laboratory equipment 

Plant and machinery 88 per list 

Cost of transfer of machinery to Anand 

:ii) E8timated annual recurring expenditure.-

Cost of establishment (as per Annexure n average) 

T. A. of staff 

Leave salary 

Coal and other fuel 

Dairy chemicals, lubricating oil, etc. 

Repairs and upkeep of dairy plant and utensils 

Purchase of dairy utensils and appliances 

Purchase of milk 

Chemicals, gas, etc., for laboratory 

Purchase of laboratory apparatus 

Freight on dairy produce (transport of milk samples, etc.) 

Upkeep of buildings 

Rates, taxes, etc. 

Stamps, telegrams, stationery 

Miscellaneous expenses (books, etc.) .• 

Contingenoies 

Total 

Total 

;ii) Estimated receipts. per year Jar the three years oJ experime1&tal period.-

Re. 

300 

6,000 

8,000 

360 

13,650 

6,232 

300 

300 

3,000 

200 

200 

300 

4,600 

1,000 

700 

800 

300 

300 

200 

300 

360 

17,982 

By sale of dairy produce 2,500 
Misoellaneous sales 500 

Total 3,000 

N. B.-As the milk will be utilised for experimental purposes the above receipts aaD' 
ot be guaranteed. 
1l23ICAR 3B 



(W},8wnmtJryo/ ueur.c.ff4c:QB,J I"" Ow.ji,.UAr .. ,,""1" ~,...-
Capital' Reeurring Expected- NetCOlltof 

expenditure. expenditure. receipt.. working. 

1st year 13,650 17,982 3,000 14,982 

2nd yttar Nil 17,982 3,000 14,982 

3rdyear Nil 17,982 3,000 14,982 

ANNEXURE. m. 
LillI 01 utabliBAfMnI required lor 1M jir81 t1wu 1IeM' 01 pruimma'7/ Uwutigatioft. 

I, Supervisor 

1 Accountant typist 

1- Mechanic (with boller certificate) 

1_B9il~an 

2 Dairy workers 

1 ; Sweel'E'l .. 

1 Chowkidar 

I-Peon 

l:Chemist .. 

1 Assistant Chemist 

1 Laboratory boy 

Total let year 

2nd year 

3rdyear 

ANNEXURE' IV. 

Re. 
Permenaem. 

l00.-1()-120 

60 
60 
15 

20 (each) 

12 
11 

12. 

.• 126-10-143 

60- 6-70 

12 

Per month. 
411 

436. 
461, 

Per &IUlIUIL 

4,932 

6,232 

6,632 

8p~ oj pla'lllllnd macMnety required lor 1M jir81 Ow« 1IeM' oj prelim"""" s1HlUligcl 
~ ,ion.. 

l' Electric refrigerator unit; 

2, Galv&nised iron round bottom washing tanks. 

I' ,Milk separator •. 20 gallons. 
1 Butter churn 40 lbs. capacity. 
1 Polar type cream aad mi1k cooler ,0 gallomt eapaeity with milk p-, 

1 Set Chloride batteries for UO volts. 
Cr.J'&talizing and cooling vat, etc., for the eDIting milk condensing plant. 

6'.Ineulated milk oane • 
. 1 Milk oIarifier small size. 
1 'cycle Kerosine oil engine ohufllcien.. power.' 
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·ANNEXURE V. 

~"t.imatu Jur Ute ea:perimentaJ ~. 

i) E"timated capital ezpenditure.­
Buildings--

Remodelling the existing creamery 

Quarters for staff 

Plant, machinery and equipment 

Electrio power,lighting; ete. 

Purohase of portion of Municipal land 

) E8timated annual recumng t:i:penditure.­

Cost of establishment as per Annexure V 

T. A. of staff 

Leave salary 

Coal and other fuel 

Chemicals and other manufacturing sundries 

Repairs and upkeep of plant and machinery 

Purohase of dairy utensils, applioanoes, eta. 

Purohase of milk . 
Chemioals, gas, ete., for laboratory .. 

Purohase of laboratory apparatus, ete. 

Freight on dairy produoe •. 

Upkeep of buildings 

Erection and addition to buildings 

Rates, taxes, ete. 

Misoellaneous expenses (workshop, ete.) 

Contingencies 

Stamps, telegram, stationery 

" . 

Total 

.. Total 

20,000 
5,000 

50,000 

5,000 

1,500 

81,500 

12,600 
1,000 

500 
7,000 

500 

1,000 

1,000 

.20,000 

1,1500 
.},1500 
.3,000 

500 

.1,000 

500 
:700 

700 

300 

53;300 

N. B.-The above estimates both for oapit8J. and recurring expenditure m~y have to 
8 revised if market oonditions change after three years. 

ii}· EBtimatetl annual rlllJlliptB.­

By sale of dairy produoe' 

Miscellaneous sales 

Total 

40,000 

2,500 

42,500 

N. B.-The above estimated receipts are subject to the methods perfected during the 
a:periment period of lPapuf&(lturin~ nrcxiu\lts Nld to the market conditions prevailing 
t the time. " 



lstyea.r 

2ndyea.r 

3rdyea.r 

Capital 
expenditure. 

Ra. 

81,500 

Nil 

Nil • 

450 

Recurring Estimated Net COIIt of 
expenditure. receipts. working. 

Ra. R •• Re. 

63,300 42,500 10,800 

54,200 42,500 11,700 

55,100 42,500 12,600 

(Sd.) ZAL R. KOTHAWALA, 

Imperial Dairy Ezperl. 

ANNEXURE VI. 

IMI 0/ ulGblidmenl required/or IAe ~mmtal trt4mety. 

1 Manager 

1 Supervisor 

I' Accountant 

,I Cashier •• 

1 Typiat •• 

1 Engineer 

1 Mechanioandgreaaer 

1 Storekeeper 

1 Fireman 

, 3' Dairy workeI'll 

1 Dairy Jemadar 

1 Chowkida.r 

1 Sweeper 

1 Mali 
1 PeOn' 
1 CheInist •• 

1 Aaaiatant Chemist 

. a Laboratory bora 

Per DlenBeDl. 
Ra. 

200-25-600 

100-10-200 

76 

60 

30 

76-10-150 

30- 6-76 

50-6-76 

25 

20 each 

25 

20 

15 

16 

16 

150-15-300 i 

76-6-150 

15each I 

PerDlonth 1,050 

Per annum 12,600 

(Sd.) ZAL R. KOTBA. W ALA. 
Imperial Dai'1l Ezpen. 
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ENCLOSURE n. 
Nature 01 work to be ~. 

The investigation and research work to be carried out will pertain to the following 
prinoipal problems which are arranged in the order of importance : 

(1) The supply of milk from rural areas to big cities: 

(2) Manufacture of condensed milk from whole and separated milk. 

(3) Manufacture of butter from ripened and unripened cream, its packing and 
transport under tropioal conditions. 

(4) Manufacture of commercial oasein. 

(5) Improved and economical method of ghee manufacture. 

ANNEXURE 1. 

E8timatea lor the fir8t three year8 01 preliminary intJeatigationa. 

(i) E8timated Capital expenditure.­

Alterations to buildings for laboratory 

Laboratory Equipment .. 

Plant and machinery as per list 

Cost of transfer of maohinery to Anand 

(ti) E8timated recurring expenditure per year.-

Cost of establishment as per Annexure II (average) 

Travelling allowance of staff 

Leave salary 

Coal and other fuel 

Dairy chemicals, oil, eto •.. 

Repairs and upkeep of dairy plant and utensils 

Purchase of dairy utensils and appliances 

Purchase of milk 

Chemicals, gas, eto., for laboratory .. 

Purchase and replaoement of laboratory apparatus 

Total 

Freight on dairy produce (transport of samples of milk, butter, eto.) 

Upkeep of buildings 

Rates, taxes, eto. 

Stamps, telegrams and stB:tionery 

Miscellaneous expenses (books, eto.) 

Contingenoies 

Total 

Amount. 
Re. 

600 

6,500 

12,000 

500 

19,600 

11,016 

500 
500 

4,000 

400 

400 

050 

7,000 

1,500 

950 
1,200 

500 

300 
250 

500 

800 

30,366 



:!3:r !'tI~ pJ gai.rr J?~~~ 
MisceIIa.neous sales 

Total • . 3,800 

N.lJ.-:-;-AB Ule ~ willbo utilized'forexperimental purp~ the above reoeipte cannot 
be guaranteed. . 

(oW) Swm'l1llJry oj eatimate4 C08t for tM fir. thru YeMll 0/ uperimental period.-

1st year 
2nd year 
3rd .,ear 

.. ' 

Capital Recurring Anticipated Net COlt of 
expenditure. !!~Jlditure. receipt&. working. 

R&. Ba. Ba. Ba. 
19,600 N., 
Ntl 

30,366 
30,368 
30,366 

3,800 } 
3,800 
3,800 

91,09811,400 

ANNEXURE n. 

28,566 

{M oj ulGbliBAmenI requtre4/or "" fir" ~ y~r .. oj ¥.u~ ~ou. 

i 1 Manager •• 

1 Supervisor 

1 Ailoountant typist 

'1 Mistry with boiler certificate 

: 1 Boiler man 

11 \ li>airy Jemadar 

;lI. Dairy workers 

·l· Sweeper ... 

,1 ChowJric1ar 
11oPoon 
'1 Chemist .. 

'1 . .Aasista.nf;.chemist •• 

2: Laboratory boya. •• 

T()ta1 1st year 

2nd.Jlll&r 

3rdyaar 

RI. 
200-26-~50 

. . 100-10-130 

60 

75 

25 
35 
2O(ea.ch) 

12 
15 

12 
175--26-225-
75--1()......95 

12 each 
Permontb. Per annum. 

Ba. RI. 
848 10,178 

918 11,016 
998 11~978 

11,018 



ANNExUREut 
8pecijkation oJ plant and macAinery required Jor the fir§ three year8 oJ preliminary invuCiga-,ion,,_ ' 

1 Electric refrigerator unit. 

2 Galvanized iron rOund bottom washing tank; 

1 Milk sepa.ra.tor 40 Ills. capacitY. motor driven. 

1 Butter churn 40 Ills. capacity. 

1 Polar type cream and milk cooler 40 gallons capacity with milk pan. 

2 Small power electric motors. 

1 Set chloride storage battery no volta. 

CrystaIizing vat, etc., for the existing milk condensing plant. 

6 Insulated milk C&D8. 

1 Hand tinning machine. 

1 Starter making unit. 

1 Brine evaporation coil tank. 
1- Milk clarifier- Bmall size; 

1 4 cycle Kerosine oil engine of sufficient pmI'. 

NeceBB&ry shafting; pulley, belte,- etc. 

Neoeasary electric wirings. etc., for switch boBrda.-
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APPENDIX XLIV. 

SUBJECT No. 40. 

IIIIPBOVlWENT OJ' TJb: STAlmARD OJ' EDUCATION IN THlI EXISTING VETERINARY CIOLLEGn 
IN Im>IA. 

Attention is invited to the enclosed note (Enclosure I) circulated to the Veterinary 
members of the Advisory Board on the subject mentioned above. The Vetorinary 
members at their informal meeting held on the. 19th July 1932, adopted .. resolution 
(Enclosure IV) recommending the appointment of an expert committee consisting of the 
members named therein to consider the question. The proposal is now submitted for the 
consideration of the Advisory Board. 

,SIlIILA ; 

Dated the 2181 July 1932. 

" 
ENCLOSURE I. 

CHARAN DAS, 

Secreta,.". 

IlIIPBOVlWENT OJ' TBlII STAm>A.RD OJ' EDUCATION AT THlI JlXI8TING VETJmIlI'4BY Cor.-
LEGES IN Im>IA. 

Attention is invited to the attached letter (and enclosures) No. F. lOl-A./32, dated 
the 6th July 1932 (Enclosure II) from the Education, Health and Land. Department 
on the above mentioned subject. The Education, Health and Lands Department in their 
circular letter No. 1857-Agri., dated the 5th December 1931, to all the Local Governments 
and Administrations referred the following two proposals for their views : 

(i) To enable students to start with purely veterinary subjects immediately on 
their joining a veterinary college and to take up such subjoots 88 pathology, 
bacteriology and parasitology, the entrance qualification at all veterinary 
colleges in India should in future be the F. Sc. (Medical Group), Punjab, or 
equivalent standard. ! 

(ii) The courses of veterinary instruction at all the colleges at which this 
standard is insisted on should be of three years duration. and 8hould be, 
confined to veterinary subjects proper, English being the medium of ins­
truction. 

The replies received from -the Local Governments and Administratione have been 
tabulated Enclosure III. The Government of India have now asked for the advice of 
the Council on the above proposals, which are submitted for the consideration of the 
Committee. 

Sr:\ILA; 

The 13th July 1932. 

ENCLOSURE IT. 

CHARAN DAB, 
Set:I'eIar7J. 

, 
CoPY Oll' A LETTER No; F. lOI-A./32, DATED THB 6/11TH JULY 1932, J"BOIII TO DEl'UTY 

SECRETARY TO TBlII GOVEBNlIIENT OJ' Im>IA, DEPARTlIIENT 01' EDUCATION, HEALTH 
Am> LAlms, TO TBlII SECRETARY, IlIIPEBIAiL CoUNCIL Oll' AGRICULTURAL RBSBABCB. 

Improvement 0/ the 8fandarrl 0/ education at the eziBiti1lfl veterinary eolkgu in India. 

In continuation of this Department endorsement No. 1872-Agri., dated the 5th 
December 1931, I am directed to forward a copy of the replies (Annexure I) of Local, 
Governments other than the Government of Burma, to circular No. 1857-Agri. (An­
nexure IT) of the same date in which their viewB were invited on certain proposals in 
regard to .the improvement of the standard of education at the existing veterinary 
colleges in India.. I am to request that the Imperial Council of Agricultural Research 
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may consider the replies of local Governments and favour the Government ol India 
with its advice thereon. 

ANNEXURE I. 

LETTER FROM THlII CHIu CollWlSSIONER. DELHI, No. 10790-R. & A., DATJm THlII 17TH 
DECEMBER 1931. 

SUBJECT.-Training oj the candidatu Jor the Provincial Veterinary Services. 

In reply to your letter No. 1857-Agri., dated the 5th December 1931, I have the 
honour to say that the principles enunciated in pa.ra.graph 3 thereof appear prima lacie 
,to be sound, but there is no Veterinary College in Delhi and I am prepared to accept the 
,conclusions arrived at by the Punjab Government. 

': LETTER FROM TBJII CHIEF CollWlSSIONER, AJHER·MEBWARA, No. 7186-C./520-CC/29, 
DATED THE 22ND DECEIIOIER 1931. 

Recommendation made by the Royal Oommiasion on the Agriculture in India lor the institu­
tion in one 01 the exiaiting Veterinary OoUegu 01 a wurse oj training lor candidatu 
lor the Provincial Veterinary Service8. 

With reference to letter No. 1857-Agri., dated the 5th December 1931, from the 
)overnment of India in the Department of Education, Health and Lands, on the subject 
mentioned above I have the honour to state that the principles stated in paragraph 3 
thereof meel with my approval. 

LETTER FROM THE CHIEF CoHMISSIONER, NORTlI-WEST FRoNTIER PROVINCE, No. 37, 
VII-J.-99-REV., DATED THlII 22ND JANUARY 1932. 

I have the honour to acknowledge the receipt of your letter No. 1857-Agri., dated the 
ith December 1931 and in reply to say that as no Veterinary Training College is main. 
~ined in this Province, this Administration is not so intimately concerned as others. 

,rhe principles laid down in paragraph 3 of the Government of India letter are, as far as 
r can judge, unexceptionable. 

LETTER FROM TlIE SECRETARY TO TlIE CHIEF CoHMlSSIONER, CoORG, No. 2/120-29, DATED 
TlIE 1ST JANUARY 1932. 

, I am directed to refer to your letter No. 1857-Agri., dated the 5th December 1931, 
,and to say that the principles stated in paragraph 3 of your letter appear to the Chief 
Commissioner to be suitable. I am, however, to add that as already pointed out in 
paragraph 5 of Major Loch's letter No. 3020/120-29, dated the 1st November 1929, the 

\ training of Veterinary personnel, so far as Coorg is concerned, must depend on the arrange­
'. menta made in Madras. 

LETTER FROM TlIE GOVERNMENT OF TlIE CENTRAL PROVINCES, No. 60/992 XIV. DATED 
TlIE 12TH JANUARY 1932. 

. I am directed by the Government of the Central Provinces (Ministry of Agriculture) 
to refer to Sir Frank Noyce's letter No. 1857-Agri., dated the 5th December 1931, in re­
gard to the improvement of the standard of education at the existing veterinary colleges 
in India. 

2. In reply I am to say that this Government has no veterinary co~ege of its own 
and its recruits for posts of veterinary assistant surgeons are generally tramed at Bombay. 
This Government, while it approves of the principles stated in p~agraFa 3 of th.e letter 
referred to, apprehends that their immediate application would lIDpose a handicap on 
those oommunities which are less advanced in education, and it would therefore prefer 
to postpone giving effect to the changes recommended for a period of about five yllSl'l\. 
M123ICAR 4s 



t~ 'I'MH IJ:m: nON~BLB hlll AGlI:fi \'0 Ith GoVKbO'B -Gb'ilUL"1'1t BAl.~,' 
No. 473{R., DATBD THB 29TH JAlroABY 1,932. 

With reference to your letter No. 1857-Agri., dated the 5th December 1931, I aJt 
directed to state that the principles stated in paragraph 3 of your letter under acknowled9 
ment mest with the approval of the Hon'bIe the Agent to the Governor General ~ 
Baluchistan. 

LETTEB No. 2354-A./28, DATED THB 12TH FBBBVABY 1932, !'BOil THB GOVBBNIIDT ct. 
BOMBAY. ' 

VETERINABY EDUCATION.-ReviBion of Cuurac of i1l8tnl.ction at Ve~ Collegu. 

With reference to your letter No. 1857-Agri., datea the 5th December 1931, I a 
directed by the Government of Bombay (Transferred Departments) to state that th 
approve of the principle of raising the standard 'Of preliminary education at theveteria 
eolleges by raising the entrance qualifications and confining the study to purely veterin 
subjects. The scheme would, however, necessitate replacement of the mOlt of the esist' 
staff of veterinary colleges by first class teachers of really good education and lIOient' 
attainments, and would also necessitate improvement in existing equipment and buildin I 

It would not, therefore, be possible during the prevailing financial stringency to give ell I 

'to the scheme. The course suggested in paragraph 3 of the Government of India'. let 1 

'will however, be kept as an ideal to be worked up to in the future as funda are availabl .1 

LETTEB No. 520-D., DATED THB 19TH FEBBtrABY 1932, I'BOII THB GOVBRlOrf01 
01' THE PulrIABo 

I am directed to indicate that the Punjab Government (Ministry of AgrioultU~1 
-approves of the principles detailed in paragraph 3 of your letter No. 1857-Agri., dated t ,I 
.oth December 1931, for the improvement of the standard of education at the exist" 1 

Veterinary Colleges in India. ' 

LETTEB No. 105-1., DATED THB 29TH FBBRVABY 1932, I'BOII THB GoVEBNIIOT 01' Tal 
UlIlTED l'BovmCES. ' I 

Improvement of the Btandanl of education in the ~i'llfl veterma'1l eollegu in IfII1i4. ,i 
\' With reference to your letter No. 1857-Agri., dated December 5, 1931, on the a~: 
lIubject, lam directed to state, for the infotmation of the Government of India, that tj' 
Government approve of the principles stated in paragraph 3 of the letter. , , 

LETTEB No. 1270, DATBD 'IRE 10m MAlwB 1932, !'BOJII THB GoVDmrlOT o. BOGAL. p: 
Training of ABBiBtant Veterinary 8urgeonB cu,,;clJ1u/m~-foraP1lointmmloJ II comm"," .el 

upertB to d.raft--. f 
I am directed to refer to the correspondence resting with your letter No. 1857-Agrii' 

'dated the 5th December 1931, on the subject mentioned above. " 

'2. In reply, I am to say that for sometime past the question of revision of ihecQ}?~rl 
oulum of the Bengal Veterinary College has been engaging the attention of the Qo,.erw 
ment of Bengal (Ministry of Agriculture). The matter WII8 referred to the Board (!ll 
Examiners of the College who recommended that pending examination of the whold 
"question by the Veterinary Committee of the Imperial Council of Agricultural Reaearo .. 
lhe 'sanctioned curriculum of the college should be continued and this was aooepted b- I 
'Government. The Government of Bengal (Ministry of Agriculture), therefore, WeIconifll 
\he 'proposal of the Government of India to take immediate8teps for the .imprOV8IIIeD)IJ 
of the lltailda.rd of education at the existing Veterinary Colleges. " 
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3.. ~ . .-egards tho. {onY),was mentioned in paragraph. 3 of your letter to whioh the apPlOvai 
of local Gove~ents ~ asked for, I ~m to.say that Government in· the Ministry of Agri­
oulture have gIven theU" careful consIderatIon to the question of raising the standard of 
qWl:lifioati~n for entrance to Veterinary Colleges to the F. Sc. (Medical Group), Punja.b, 
or Its e<j.uIvalel!-t. ~t pr~ent t~ entrance qualifiqa.tion at the Bengal Veterinary 
College 18 matnculatIon or Its eqUlvalent but the rules do not debar admission of non­
matriculates, who are otherwise suitable, whilst there is always a small number 01 
graduates aJ;1d I. A. or I. Sc. students on the rolls. The scale of pay of veterinary assist., 
ant surgeons in Bengal is Rs. 50-10/5--100 and difficulty has been experienced in the 
past to obtain the requisite number of students in view of a oareer with a maximum pay 
of Re. 100 being unattractive. It is apprehended that it will be still more difficult to 
attract a sufficient number of candidates with an equivalent of F. Sc. qualification, i.e., 
I. So. in Bengal, with the result that the scope and activities of the College will be seriously 
orippled. The Government of Bengal (Ministry of Agriculture) are, therefore, of opinion 
that no fixed qualification is desirable but that the standards of entrance qualification 
and ourricula should be so adjusted as to suit the need for veterinary aid in the different 
provinces and the pay and prospects that can be offered. This Government haw no 
objection to the proposal that the comBes of veterinary instruction should be of 3 
years' duration and should be confined to veterinary subjects proper, English being 
the medium of instruction. This procedme is actually followed in the Bengal Veterinary 
College. 

COpy OJ' LBT'1'ER No. 725-D., DATED TlIlII 19TH MARCH 1932, FROM TlIlII GoVlmNMmft ., 

BIHAR AND ORIsSA. 

I am directed to refer to yoUl' lette!" No. 1857-Agri., dated the 5th Deoember 1931 
in which the Government of India desire to 1mow whether the local Government approve 
of the following principles. formulated at an infonnal meeting of Veterinary o~cera.. ~ 
atSimla:-

(1) that to enable students to start with pmely veterinary subjects immediately 
on their joining a Veterinary College and to take up such subjects as Patho­
logy, Bacteriology and Parasitology, the entrance qualification at all 
Veterinary Colleges in India should in future be the F. So. (medical group), 
Punjab, or equivalent standard; and 

(2) that the C01ll"8e8 of veterinary instruction at all the colleges at which this standard 
is insisted on should be of three years' dmation, and should be oonfined 
to veterinary subjects proper, English being the medium of instruotion. 

2. In reply, I am to say that the entrance qualification for the Bihar and Orissa. 
Veterinary College, Patna, is the matriculation examination or its equivalent standard, 
which is also the qualification for admission to the engineering and medical schools 
in the Province. 

The oourse is a three years' oourse with English as the medium of instruction. The 
subjects include, besides purely veterinary subjects, elementary chemistry and general 
biology which it is neoeasary to teach in the first year in view of the entrance qualifica­
tion. 

3. The scale of pay of veterinary assistant surgeons in Bihar and Orissa, is &S. ~ 
10/~0 with two senior grades of Ita. 100 and Rs. 125, and the number of posts is strictly 
limited. In the circmnstanoes, the local Government are inclined to think that it would 
be difficult to expect students to read up to the F. Se. (medical group), Punjab, or equiva­
lent standard and then take up a specialised course of 3 years to qualify for an appoint­
ment on a starting pay of R8. 50. While, therefore, the local Gov~ent are g~erally 
in agreement with the principles stated in paragraph 1 above, they e~der. that It would 
\>e in&.dvisable at present to prescribe 80 mo~e elaborate. c0w.:se Wl~ a ~her entrance 
Ilualifioation, at /Ply f!l.te, ~ flU' M th~ veWr"mary college Jll ~ pro"VUloe IS ooncE1'I\ed. 
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CoPY OJ' LlITTEB No. 830, DATED TB1JI 8TH Ann. 1932, FROM TB1JI GOVlmNJI.lNT 01 • 
AssAM, EDUCATION DEPARTMlnCT. 

~UB.':ECT.-ImprotJeme1/.' oj eke standard oj ea'llCatiOlJ at eke tzi8tt1l{1 tlekrift4f'1l colkgu. 

I am directed to refer to your letter No. 1857-Agri., dated the 5th December 193~: 
and to say the Government of Assam agree that it is desirable to improve the trainin I 

of veterinary a.ssistaht Surgeons. Financial considerations appear, however, to 
involved, and are important at the present juncture. They consider that the entranc , 
qualification for the Veterinary colleges should be at least the I. Sc. (Calcutta) and considet: 
that they would be able to obtain candidates of this standing for posts on the presen,l 
pay.. " 

, 2. The Assam Government understand that the F. So. (l\Iedical Group), Punjab'~' 
xiO,t only P, OBBibly of a higher standard than the I. Sc. (Oalcutta) but include compul80 
subjects which the Colleges in Assam are not at present in a position to teach. Th 
proposal therefore to raise the stap,dard of admission to the Veterinary collegee to th J 

F. Sc. (Medical Group), Punjab, or equivalent standard would, even if the revised course 
iIi the Veterinary colleges involved no serious increase in cost of training, cause inoon : 
venience to this Province in view of the present finanoial obstacles to the provision of De 
affiliations. 

3. The Government of Assam would have no objection to the applioatioQ of t~: 
proposed standard and veterinary courses to the district veterinary Surgeons advocate : 
by the Agricultural Commission to. whom, indeed, they appear more adopted tha 
to Veterinary Assistant Surgeons of the present cla.ss. The seale in Assam runs fro 
,Ra. 55 to Rs. 135 with a selection grade on R8. 150 and i. applicable to all the staff of th 
department except four inspectors who have a similar training. 

LETTER FROMTBlD GOVlmNKlllNT OJ' MADRAS, No. 276 MS., DATBD THE 25TH hBRUAR'!i 
1932. 

VETERINARY COLLEGEs.-Training oj oondidatu lor ProtJincial Veterinary Bert>ia-. 

With referenoe to your letter No. 1857-Agri., dated the 5th December 1931. on tb4' 
above subject, I am directed to state that this Government are generally in agreemenft!l 
with'the conclusions arrived at the informal meeting of veterinary officcl'l at Simla and~1 
,mentioned in paragraph 3 of your letter and agree to the suggestion that the question o~ I 

drafting a suitable curriculum may be referred to a committee of experts &I recommendl'dlll 
by the Royal Commission on Agriculture. 

,2. In this connection, I am to state for the information of the Government of Indi~' 
that the revised curriculum to which reference was made in Mr. Ralll8murti'slettl1l: 
No. 2128. dated the 29th November 1929, has been in foroe at the Madras Veterinar)i!1 
College since July 1930. A copy of the proceedings of this Government No. 782-DeveloPfl 
'ment, dated the 7th April 1930 on the above subject is enclosed for the information 01' 
. the Government of India. 

GOVERNMENT OF MADRAS, DEVELOPMENT DEPARTMENT. 

G. O. No. 782. 7TH APJUL IP30. 
J7 elerinary Collet.Je-lleviBion of flUrrir.ul~er, '{AsBWl. 

READ-the following papers :.-
I 

LET'l'EB FROM F. WARE, ESQ., F.R.C.V.S., I.V.S., DmECTOB OJ' V:B'l'DIlfARY SBIlVJOESk 
TO THE SECRETARY TO GOVERNMENT, DEVELOPKlI:NT DUARTKEl'fT, DATJ:DMADRAB~ 
TB:B 14TH MARCH 1929, R.O.C. No. 1159-A/28. I 
I have the honour to address Government in regard to the revision of the curriculum. 

of the Madras Veterinary College. . , j 
2. IIi the first place I would refer Government to Mr. Aitchison's letter R.O.C. No. 530 i 

"A/27, dated 12th September 1927, which details the event.e which led up to proposa.1s fOil 
improving the coursee .. $ the different Indian Veterinary Colleges, and makes proposaJll 

• . 



f~ raising. the course at the Ma?-rae Ve~College from three years to four ytl&l'll. 
S~c? the 188ue o~ ~at letter t~ questl?n hllB been examined and reported on by the 
Linlithgow: Commission and the~ conclusIons, Which are embodied in paragraphs 255 and 
256 of th?~ report, are tha~ while the course for training Veterinary Assistant Surgeoll8 
needs reVllllon the length of It should not extend beyond three years. In view of the above 
it is necessary to modify one's previous views on this subject, and the proposals belowart' 
an attempt to carry the recommendations of the Linlithgow Commission into effect. III 
~i8lctter quoted above Mr. Ait:chison stated that for the four years course proposed by him 
It would be necessary to obtam students who had already p8083ed their Intermediate in 
Science, offer them stipends of Rs. 20 per mensem instead of Rs. 15, and start them on an 
initial pay of R.~. 100 per mensem. Now that the course is to be left at three years, these 
proposals need not be adopted for the majority of the students. I would suggest that the 
preliminary educational standarrl be kept at a. S. S. L. C. with 45 per cent. of English, the 
stipt'nds remain at 40 a class of Rs. 15 each, and the initial pay for the..e men remain 
at Rs. GO per mcnsem, but there is no doubt of the great advanta.~e which a better preli­
minary education confers, and to encourage some of such men to join this profession 
I would recommend that those who have passed the Jntermediate Science examination at 
a recognized University be given three years !leniority for pay and promotion, and Science 
graduates five years similar seniority, on appointment to this department. 

3. In attempting to crowd into three years what !!hould really be taught ill five, 
I wish to emphasize the very great re.ponsibiJity this throws on the lecturing staff. How­
enr well the syllab:lS for each subject may be devised, it will fall on the Lecturer con­
cerned to deliver his lectures and carry out his practical classes in such a way that the 
students are not crammed and yet are made thoroughly conversant with the funda.mentals 
of each suhject. The Linlithgow Commission recognized this, and in paragraph 259 of 
their report refer to the necessity of drawing no distinction between the standard required 
for teachers for the provincial colleges and those teaching the students in the five years 
degree course. They go on to say that the teachel1! selected should be expected to engage 
also in research and be placed in the new Superior Provincial Service . 

. 4. In designing this revised curriculum my aim has been to include all the essential 
subjects, and to do this I have had to sacrifice in part some of the older oneS. This is 
particularly the case with Anatomy, which I propose to attempt to teach in one year 
instead of two. It is no doubt easy to criticise this decision, but on the other hand a 
veterinary course which does not include Organic Chemistry, Zoology, Pa.thology and. 
Parasitology is such only in name. In view of the short time which can be spread for each 
subject J have made special provision for practical classes, for it is a well-known fact that 
a studeut remembprs of what he sees and dops far more th~n of what he is told. When 
drawing up a syllabus for each subject special attention will be given to the question of 
cattle, as desired by the Commission. The curriculum which I propose is based. on the 
assumption that there will be 30 full weeks available during the year for teaching pur­
poses, each week consisting of twenty hours made up of fo~ hours a day for five dara­
This excludes the time, 7--30 A.M.-9 A.M., spent each mommg by all the students dotng 
clinical practice, and in addition to this, eac~ student before appearing for his examina­
tion in classes B and C should produce a certificate to the effect that he has spent at least 
six weeks of the long vacation seeing practice either at the Madras Veterina'Y College hOlJ­
pita! or some other recognized veterinary hospital. 

5 The proposed cUrriculum is as follows :-

Class. Subject. Weekly. Lectures. Practical. Total. 

---

A 1 Anatomy.. .. .. .. 10 60 240 300 
2 Chemistry":'Inorganic and Organic .. 4 60 60 120 

3 Biology-Botany and Zoology .. 3 60 30 90 

4 Handling of animals .. .. 3 .. 90 90 
f--.-

600 
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~ 

HI Histology !Iond Em bryology .• .. J 30 30 80 
2 Physiology including Bio·Chemistry .. 4 90 80 120 
3 Pathology, Bacteriology and Immunology 8 90 80 150 
4 Parasitology including Protozoology •. 2 30 30 80 
5 Pharmacology including Materia Medica Ii 80 90 150 
6 Surgical Anatomy and Shoeing .. 2 .. 80 80 

800 

Note.-Nos. 1 and 2 and Nos. 3 and 4 will be eumined together. 

Cl Surgery, including Obstetrics, Soundness 8 90 150 240 
and Jurisprudence. 

2 Therapeutics and Toxicology. • . . Ii 90 60 150 
a Preventive Medicine, including meat and , 90 30 120 

milk inspection and Sanitary law. 
4 Hygiene, including Genetics and Nutrition 3 90 90 

800 

Note.-(al 150 hours practical in Surgery inclodee timee for two hOUl'l eJinillaI and _ 
hour for major operations a week. 

(bl eo hours practical in 'Iheral'eutics providee for two hOUl'l clinical a week. 
(el No special time is allotted tor post mortem examinations, but the LeotUlW ia 

Pathology will hold classes in theae whenever possible • 
. To teach this ourriculum I oonsider seven lecturers, exoluding the Principal of the 

College, will be required, &8 follows:-
Houl"l 
weekly. 

Lecturer in Anatomy-Anatomy and Histology 12 

Lecturer in Physiology-Chemistry and Physiology 

Lecturer in Parasitology-Biology and Parasitology .. 

Lecturer in Pathology-Pathology, ete. 

Lecturer in Surgery-Surgery, Shoeing and Handling 

Lecturer in Pharmacology-Pharmacology and Therapeutiol 

Lecturer in Hygiene-Hygiene and Preventive Medicine 

• 
15 

Ii 

13 

10 

7 

60 

In order to help him prepare material for and demonstrate during the practical 0"-­
each of the above will require an assistant Lecturer. Thole required for the Lect1H'el"l in 
Pathology and Parasitology will be taken from the existing stall of the Laboratory and 
the 3 Lecturers and 2 assistant Lecturers at present employed at the College wiIlll\1pply the 
assistants for the other Ii Lecturers. The Lecturer in Anatomy will require a whole-time 
8ssistant as he has a great deal. of prepare.tion work to do, not only in connexion with 
IlUbjects for dissection but in Olltting sections for the Histology olael!. The A88istant Lec· 
turers in Surgery, Pharmacology, Physiology and Hygiene will be required to hold oharge 
of the three hospital wards at the Madras Veterinary College and run the branch dispensary 
at Rayapuram, &8 at present, in addition to their other dutiell. It will be observed that 
the Lecturers with the least teaching work to do will be thoee in Pathology, Parasitology. 
Physiology and Hygiene. The fil'Rt three will also have work to do in oonnexion with the 
POl!t.!r0'4ua~ oourse! which rqna for 6 months each year, and it is f~om the tint two from 
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whoftl ~ hope to o~tAin most ~sulte in research. The Leoturer in Hygiene will usually 
hold the }lOI't ')f Resident Veterinary 'Offioer, in addition to his other duties and also be in 
obat-ge of the Library. ' 

6. It only remains for me to refer to the question of the Principal, whom I propoee 
to relieve of all teaching "Work, and in this connexion I would refer Government to my 
leiter R. O. C. No. 32-B/29, dated 5th February 1929. As I have explained there it would, 
in my opinion, be a great mistake to ask the Principal to do any teaching work ~ addition 
to the multifarious and responsible duties in connexion witll adlllinistration and direction 
which will fall to his lot under such a reorganized institution as is contemplated in this 
Jetter. It is quite certain that he would not be able to do justice to his subject, and at the 
same time perform his administrative duties in an efficient manner. 

7. It baa already been stated that the Lintithgow Commission have recommended 
that specially trained men capable of carrying out independent research in addition to 
teaohing should be obtained for these Lecturers' posts and that they qhould be placed in 
the Superior Provincial Service. Until the new five years degree course men are available, 
it may be taken that only those men who have a very good past record and have taken an 
appro¥ed post-graduate course of study outside Madras could be cOlU1idered suitable for such 
POlltll, but I wish to introduce this new curriculum on ht July 1930, and to do this it will be 
necessary to make temporary arrangements, in some cases, until properly trained men are 
available. The posts of Lecturer in Sm'gary and Pathology are already held by officers (If 
the Imperial Service and I anticipate that on that date I shall be able to find a suitable officer 
for the Superior Provincio.l Service to fill the post of Lecturer in Hygiene. For the other 
four lecturerships I propose that posts in th,. ordinary Provincial Service be created for 
the time being, and that these be filled by the most promising eenior men from amongst 
the subordinate ranks. A much higher etandard of teaching than hitherto. will be required 
and they should therefore be given this promotion. 

The net result of these proposals will be that on 1st .July 1930 the staff at the Madras 
Veterinary College will be increased by one officer or the propo..ed Superior Provincial 
Service and three officers of the ordinary Provincial Service and I append a statement 
showing the extra cost involved during 1930-31 and another showing the ultimate average 
cost, when all the seven Lecturers' pORt~ are borne on the cadre of t.he Superior Provincial 
Service. The pay of the Principal has been omitted as it baa been proposed in this office 
letter R. O. C. No. 32-B/29, dated 5th February 1929 that he should be placed on a special 
rate. 

S. I request Government to favour me with their orders on the subject at an early 
da.te, as in the event of my proposals being accepted a detailed syllabus for each subject, ,. 
very laborious proceeding, will have to be prepare,i in consultation with the Princip"l of the 
College. 

ENCLOSURES. 

(1) 

Blaletnetll 8howinq the utrtJ co8Ilha' u';U be inoolved duri1l11 the year 1930-31 owing w propowl 
retJiaion 0/ the curriculum at the Madra8 Veterinary College/rom 181 July 1930. 

Present 'Staff. Existing seale. A wrage 
cost per 
'month. 

Professor of Surgery 

Professor of Pathology 
Assistant Professor and Per-

80nal Assistant to the 
Prinoipo.l, Madras Vete· 
rinary Collegt'. 

Re. 
350-1,250, Indian Veterinary Service 

plua overseas pay 
350-1,250, Indian Veterinary Service 
250-25-750, Madras Veterinary Service .. 

Rs. 

1.190 
917 
537 

-' 2.644 
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Pl-opOIlIId -tali. SoaJe of pay. 

Lecturer in Surgery 350-1,250, Indian Veterioary Service __ 
pl'U8 overse&ll pay 

Lecturer in Pathology 350-1,250 
Lecturer in Hygiene Superior Provincial Servioa, 350-1,500 

Lecturer in Physiology .. Ordioary Provincial Servioa, 250-25-750 
Lecturer in Anatomy .. } 

Lecturer in Parasitolo~ (537 X 4) or • • . . • . 
Lecturer in Pharmacology . 

RB. 5,208 minus 2,644 or 2,564 per mell88m. 

Avemp 
ooatper 
meneeID." 

Re. 

1,190 

917 
953 

2,148 

6,208 

Extra coat in 1930·311rom 1st July 1930 .• RB. 2,564 X 8=20,512 or 20,500. 
, (2) 

S~ment .lIowing eliB ultimate average C08& whela all eke _ Ledtirer,' poIII '11 eA. abow 
.tatemenl are borne on Uie cadre 01 eke Superior Pf'OVi7lClal SertJin. 

Present coat 
Proposed coat-

Seven Lecturers of Anatomy; Physiology, Parasito-
logy, Pathology, Surgery, Pharmacology and 
Hygiene at Rs. 953 per mensem, 

n 

Re. 
2,644 per mell88m. 

6,671 " 

O~CUL MEMORANDUM No. 1216.m/29·1, DEVELOPMENT, DATBD 24TH SBPTBMJlBB 192Y· 

The Government generally agree with the suggestions of the Director .. regarda pre­
liminary educationa.l standard required for admission into the College and the desirability 
of encouraging Intermediates and Graduates in Science to join the College with the _ured 
prospect of a higher starting pay. The Director is requested to report how many ItU, 
dents of the latter class he proposes to admit every year. The Government alllo &COOpt 
the curriculum proposed but consider that the Principal in addition to general supervision 
should take up teaching work in his own subject and that, excepting the two Prof_,," in 
Surgery and Pathology belonging to the Indian Veterinary Service, the other four LectUrerl 
required may be on the scale of the ordinary Provincial Service. They do not consider 
that for the present there is any need to have a Lecturer in Hygiene on the IUperior ecale. 
The Director is now requested to report the subject which the Princ;pal can tAlach and to 
consider whether the eItra cost of the scheme as now modified may not be met by aboli8h­
ing or reducing the etipends now given to the etudenta.. It i. requested that a reply to t~ 
reference may be submitted to ,Government within a week. 

TQ the Pirector of VetAlrioary Services. 

,m 
Lli:TTEB J!'BOIII T. J.HuRLEY, EsQ., M.R.e.v.s., D.V.S.M., LV.S., .Acrnro DmBcrOB OJ 

VETBRINARY SERVIOES, TO TBJ: SBCBBTARY TO GoVBBl'flllBlll'T DBVBLOPIIBJI'r In­
PARTMENT, DA.TBD MADRAS, TBB 29TB SBPTEMBER 1929, D. DIs. No. 1590-A/29. 

[Relere7lCll.-Government Memorandum No. 1216·m/29.1, dated 24th September 1929.] 
I have the honour to state that according to the proposals submitted to Government 

for the re~on of the curriculum, Intermediates and Science Graduates will get three yean 
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IP.!ld five ~~ lleniority respective1r. This concession with stipends-should naturally 
gt~e sU~C1ent Impetus ~or these candidates to seek admiBSion into the Veterinary· College. 
WI~h .stlpe~ds alone this year~ 5 Grad~at~ and 64 Intermediates applied for admission. 
All It 18 des11'able t~ have candidates WIth higher preliminary qualifications, 50 per cent. of 
the total number, t.e., twenty seats can safely be allotted for Intermediates and Science 
Graduates. Out of these twenty seats, six can be reserved for Science Graduates and the 
remaining fourteen for Intermediates. 

2. I agr~ to the propo~al t~at t~e Pr~c!palshould, in addition to general supervision, 
take up teachmg work as th18 will brIng hlDl mto closer contact with the students. 

3. The distribution of work among the various lecturers was done on the understand­
ing that t~e ~rincipal w~ have no ~aching work. All it is proposed to allot teaching work 
to the Prmclpal, there 18 no necessIty to have a lecturer in Hygiene in the superior pro­
vincialscale. 

4. According to the original proposals, the Lecturer in Hygiene is totake up two 
Bubjects, viz., Preventive Medicine and Hygiene. As this officer will have the least amount 
of teaching work, it Was also proposed that he should take up the duties of the Resident 
VEterinary Officer and be in ch81'ge of the Library. The subject, preventive medicine, 
can be allotted to the Principal The remaining duties of this lecturer cannot possibly 
pe allotted to any of the other lecturers without detriment to their legitimate teaching or 
research work. I therefore recommend that another lecturer in the ordinary provincial 
soale may be sanctioned and he will, in addition to teaching Hygiene, be Resident Veteri­
Ilary Offioer, Personal Assistant to the Principal and the officer in charge of the Library. 

5. All regards the question of abolishing stipends, I would invite the attention of 
Government to this office letter No. 1193-A.j29, dated 25th September 1929, in which it 
was pointed out that it was inadvisable to discontinue the grant of stipends. The evil 
effects of reducing the number of stipends were also brought to the notice of Government in 
this office letter No. 532-Aj27, dated 12th July 1927. I may, however, point out that the 
proposal to start Intermediates and Science Graduates on a higer scale of pay will be 
encouragement enough to attract students of the above classes and therefore stipedns will 
be necessary only in the case of the remaining twenty candidates with Secondary School­
Leaving Certificates. But I would strongly recommend the continuance of the stipends 
for another year after the introduction of the revised curriculum and that the number of 
oandidates seeking admission during this period remains as large as it was this year, the 
question of reducing or abolishing the stipends altogether oan be taken up for consideration. 

IV 

LBTTER FROM P. T. SAUNDERS, ESQ., O.B.E., M.R.C.V.S., i.v.s., ACTING DmBCToR 01' 
VBTBBINARY SERVIOBS, TO THB SEORETARY TO GOVERNMENT, DEVELOPMENT DEPART­
MENT, DATED MADRAS, THE 14TH FEBRUARY 1930, R. O. C. No. 2212-A.j29. 

I have the honour to state that in acoordance with the proposals submitted to G.ovem­
·ment in regard to the revision of the curriculum of the Madras Veterinary College, it is 
intended that the new ourriculum will be introduced with effect from the commencement 
of the next session in July 1930. . 

2. It is obviously impossible to introduc~ t~e ne~ ll11l7iculuIl!- "en bloc" and t.hree 
separate aoademio years will be requirlld to brmg I.t entirely mto b~lDg. Only the ~ublects 
taught in the first year will need to be changed, m accordance WIth the ~ew curriculum, 
in the ensuing session, viz., 1930-31. In the next year, 1:J31-32, the sU~lects of .thefirst 
and seoond years will be taught according to the new. syllabus a~d only m the third year, 
1932-33, will the final year subjects of the new currICulum be mtroduced. Thus under 
this arrangement the College course will be as follows for the first three years :-

New currioulum. Old curriculum. 

1930-31 Class A Classes B and C. 

.1931-32 

1932-33 

.M.123ICAR 

Classes A and B 

A, BandC 

Class C. 
New curriculum in com­

plete force in all classes. 
3T 



·J)ifticultie4 ""'Y. Qf COUfIIIo a.riae Da giving efect -. the .w cvft'ieulIUD iQ uu. .. ftMI. 
Two different CO\U'Bell will be in pro~ during the transitional period aDd lOme ,ubjec:te. 
.e.g., Anatomy, will be difficult to teach in these circulJl8tances. Further, the teaching 
and 8llbaequent examination of failed etudente, may create diJficultiee. These difficultieB 
&N not insuperablp and can be dealt with BII they occur. . 
. 3. The subjects to be taught in accordance with the new curriculum, for the first year 

class in the ensuing BeBBion are-

(I) Anatomy. 

(2) Chemistry (Organio and Inorganio). 

(3) :Biology, Botany and Zoology. 

(4) Handling of animals. 

New syllabuses for all the subjects have already been 4rawn up by the Principal and 
are now being examined by me. Recommendationa for the appointment of the requisite 
staff will be submitted after the receipt of the orders of Government on the proposala, but 
othel' arrangements in regard to the equipment, materials, etc., required for giving effect 
to the new.ourrioulum in July next, should be made suffioiently in advance. [therefore 
request Government kindly to inform me whether [ oan instruot the Prinoipal to proceed 
with the neo8BB&ry arrangements in antioipation of the sanotion of GOTemment to the 
introduction of the revised curriculum. 

V 
OITIClAL MEIIOltANDUM No. 1216.m/29·6, DBVELOPMJ:NT, DATED 7TH MABCB 1930. 

[lleferenu.-Direotor of Veterinary Services' letter R. O. C. No. 2212·A./29, dated 14tb 
Febru$ry 1929-MadtBII Veterinary College--Curriculum-Revision.) . 

The Director of Veterinary Services is informed that the scheme of the revisioa of the 
curriculum at the MadrBII Veterinary College hBli generally besn approved by Governmeat 
and that the necessary &rrangemente may be prooeeded with, provided no expenditure Ie 
incurred nor any commitment of lUoh expenditure made until the budget ia paseed by the 
Council 

Olmn.-No. 782, DBVBLOl'IIIlmT, DATED 7TH APBIL 1930. 

The question of the revision of the curriculum a~ the MadrBII Veterinary College .11 
"onsidered at some length in the light of the recommendations of the P.oyal COIllJDilllioa (Ql 

Agriculture. The subject was examined under the three JAain heada-

(~) Ptefuninary educ.tio,"" etandard. 

(b) Curricul1ml Qf studies, 

(el Stalf. 
pli the conclusions derind at by Government are .. followa. 

The preliminary educational standard will be S. S. L. C. with 45 per eent. in English 
and in order to indnce young men with higher educational qualifications to join the College. 
14 of the 40 Beats in the College will lle reserved for Intermediates and six for Science 
Graduates. On appointment to the department, three years seniority for pay will be given 
in the case of Intermediates 'and five 'years similar seniority in the case of Science Gr. 
duates. These. men will not however be given etipe~ .. they will be etarted ea a higher 
iDi~ p"Y thau tile Qrd,ip1lY S. S. L. C. hglder. -



FirlJtyear-

(1) Ana.tomy. 

(2) Chemistry-Inorga.nic and Organic. 

(3) Biology-Bota.nya.nd Zoology. 

(4) Ha.ndling ofa.nima.ls. 

Second year-

(1) Histology a.nd Embryology. 

(2) Physiology including Bio.Chemistry. 

(3) Pa.thology. Bacteriology a.nd Imtnunology. 

(4) Pa.rasitology inclUding Protozoology. 

(5) Pharmacology including Materia. Medica.. 

(6) Surgical Ana.tomy a.nd Shoeing. 

Third year-

(1) Surgery including Obstetrics, Soundneasand Jurisprudenee. 

(2) Thera.peutics a.nd Toxicology. 

(3) Preventive Medicine including meat and milk inspection and Sanita.ry 1a.w. 
(4) Hygiene including Genetics a.nd Nutrition. 

_ 3. There will be eight lecturers under the new curriculum including the Principal :ovho 
in a.ddit!on to his .work of general supervision. will teke up tea.ching work in his own subject: 
They will be desIgnated a.s-_ 

(1) Principal and Lecturer in Preventive Medicine. 

(2) Lecturer in Pa.thology. 

(3) .f Surgery. 

(4)' Hygiene, Resident Veterinary Offioer and Pel'llODal AasistAll$ wi 

(5) 

(6) 

(7) 

(8) 

.. 
Principal. 

Anatomy. 

Physiology . 

Parasitology. 

Pha.rmacology. 

If the Principal cannot teach Preventive Medicine. he may take any other subject and 
the eubjects correspondingly redistributed among the other lecturers. The Le3turer ill 
Hygiene will also be in charge of the Library. 

4. Four a.dditiona.l posts of lecturers in the Madras Veterinay Service (250-25-'750) 
are sa.nctioned with effect from 1st July 1930 in connexion with the above scheme. These 
posts will be filled by officers with qualifications whioh have been laid down for reoruit.. 
~ent to the Madras Veterinary Service. If such persons are not avai1a.ble, four temporary 
a.ppointtnents on- the scale of the seleotion grade of Veterinary Assista.nt Surgeons will be 
orea.ted in their stead for proViding the lecturers needed. The assistants required for each 
of tlmie lecturers will be found from the existing sta.ff of ler.turers .. assistant lecturers and 
laboratory assistants. A post of-an attender onRs. 23-35 a.nd two posts of attendaDt.a 
QD Ra. 1(j...,..20 are also sa.nctioned with effect from 1st J Illy 1930. This IIaROtiGn ia n· 
gistIered-.-No;-l3(tuf-lIt30.31;-- - - .. 
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! .·.·5.· Necessary provision of funda hal beoen made in the Budget Eatlmate for 19~1, 
under' 34. b. Agriculture-VeteriDary-v •• VeteriDary Col1eg~Pay of omeen-voted'~ 
&8 Ihown below:, 

Four additional lecturers in the Madraa Veterinary Service 8,000 
One attender (on Rs. 23--35) 184 
Two attendants (on Rs. 15-20) 240 
Local allowance at RH. 100 per mensem to the lecturers 3,200 
Purchase of animals for dissection 600 
Furniture and appliances 400 
Apparatus and chemicals required 5,000 

• Microscopes 20 IIot £20, and 10 at £30 and other appliances 10,000 

The Director of Veterinary Services is requested to employ only 10 much of the addi· 
tional staff as u absolutely require4 in the first year and surrender any .. ving. in the pro­
vision made in the budget. 

(By order of the Government, Ministry of Development). 

To the Director of Veterinary Services. 

.. .. Accouetant-Genera.l, through Finance Department • 

Finance Department • 

(ANNEXURE n). 

S. V. lWuM17BTI, 

Btada'71 to GOtJenImem.. 

COpy 011' LETTER No. 1857-AGRI., DATED THE 5TH DECEMBER 1931, nOM TH. SBCBBTUY 
TO rnE GOVERNMENT 011' hIDIA, DEPARTMENT Olr EDUCATION, HBALTH ~D LANDS, 
TO ALL LoCAL GOVERNMENTS AND .ADMImSTRATIONS. 

I am directed to refer to the corresponcdence ending with the local Government'. 
your 

1 tte N *2128-Ms. da d h 29th November 1929, th b' t of th .J_ e r o. te t e on e IU lec e recommen ..... 
etc., etc.,. 

tion made by the Royal Commission on Agriculture in India for the institution at one of 
ishe eXisting Veterinary Colleges of a coprae of training for candidates for the Provincial 
Veterinary Services. 

2. The recommendation was, generally speaking, accepted by all local Governments, 
but the majority of them made it clear that they are unable to proceed with the expansion 
of their Provincial Veterinary Services while present financial conditions continue. The 
Government of India. now find themselves for the same reason unable to proceed with the 
recommendation at present. The cost of proceeding with it has been roughly worked out, 
and it is estimated that it would amount immediately to a non-recurring expenditure of 
Rs;1;325 and a. recurring expen::l.iture of Rs.70,760, and ultimately to a non-recurring ex. 
penditure of Rs. 86,825 (if an additional hostel for students had to be built at Lahore, 
which would probably be selected as the site), and to a recurring expenditure of &.1,02,470, 
exclusive of the cost of a dairy which would probably be required aa an adjunct 
to _~he College. The Government of India could not find such IUms at present, even if they 
accepted them as a legitimate charge on central revenues and, aa local Governments are 
evidently not in a position to do so, the scheme cannot be proceeded with. It haa been 
decided, therefore, to defer further consideration of proposals for the provision of higher 
.Vf'terinary education in.this country indefinitely for the present. 

3. Notwithstanding this decision, the Government of India _ no reason why imme­
:mate stepa should not be taken to improve the standard of education aUhe existing Veteri. 
uary colleges. In this oonnection, I am to invite attention to paragraph 256 of t.he Be­

,1. . 
• Not priIlted. 
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port.of the ROfalCommission on Agriculture, in w:hich it WIUI r!lQommentied.that the fram­
ing of a suitable ourriculum for the training of Assistant Veterinary Surgeons shOUld be 
referred to a body of experts. The question WIUI recently discussed at an informal meeting· 
of Veterinary officers held at Simla, who arrived at the following conclusions :-

(1) that, to enable students to start with purely veterinary subjects immediately 
on their joining a veterinary college and to take up such subjects lUI pathology, 
bacteriology and parasitology, the entrance qualification at all veterinary 
colleges in India should in future be the F. Sc. (Medical Group) Punjab, or 
eqnivalent standard; and 

(2) that the courses of veterinary instruction at all the colleges at which this stan. 
dard is insisted on should be of three years duration, and should be confined 
to veterinary subjects proper, English being the medium of instruction. 

4. The Government of India will be glad to know whether the principles stated in para. 

h 3 b t 'th the approval of the local Government If th " • __ grap a ove mee WI I' ese prmClp_ are 
your approva 

gcnerally approved, the Government of India propose to proceed further with the case re­
questing the Imperial Council of Agricultural Research to appoint. a committee of experts, 
as suggested in the recommendation referred to above, to draft a suitable curriculum for all 

et · C II Itt th t the views of the local Government. th tter v enmary 0 eges. am 0 reques a . m emil. 

may kindly be communicated as soon as convenient. 
your views 

ENCLOSURE m. 
Summary oJ replies rlJCeived frrmr. the local Governments and Administrations to the proposals 

referred to them by the Government oJ India in the Education, Health and Lands Depart­
ment, regarding improvement of the standard of education, at the existing veterinary 
oolleges in India. 

Proposals referred to the 
local Governments and 

Administrations. 

(1) To enable students to 
start with purely veteri­
nary subjects immedi· 
ately on their joining a. 
veterina.ry college a.nd 
to ta.ke up such su bjeot 
as pathology ba.cterio­
logy and pa.ra.sitorlogy, 
the entrance qualifioa. 
tion at all veterina.ry 
colleges in India. should 
in future be the F. So. 
(Medioal Group) Punj· 
a.b, or eqniva.lent sta.nd· 
a.rd. 

(2) The courses of veted­
na.ry instruotion at all 
the colleges a.t which 
this sta.nda.rd is insist· 
ed OD should be of 
three years dura.tion, 
a.nd should be confined 
to veterina.ry subjects 
proper, English being 
the medium of instruo­
tion, 

Local Governments 
and Administra· 
tions replying. 

Ma.dras Government 

Bombay Government 

Bengal Government 

Summary of replies. 

Approves the principles. A revised curri­
culum has already been in force at the 
Madras Veterinary College since July 
1930. 

Approves the proposal, but remarks that the 
scheme which would necessitate replace. 
ment of most of the existing staff of veteri· 
nary colleges by teachers of really good 
education and scientific attainment. 
and also improvemet in exiRting equip­
ment and buildings, cannot be given effec1 
to immediately on account of the prevail­
ing financial stringency. 

Remarks that no entrance qualifica.tiol 
should be fixed but that the sta.nda.rd 0: 
entra.nce qualification a.nd the curricnli 
should be so adjusted as to suit the n_ 
for veterinary aid in the diHerent pro 
vinces and the pay a.nd prospects tha 
can be offered. Agrees that the coors 
of veterinary instruction should be 0 

3 years' duration and shonld be COD 

fined to veterina.ry subjects propel 
English being the medinm of instructioE 



;-. 
Proposals ",ferred to the 

local Governments 
and Administrationa. 

;==;=a=::--' - -... _.' --. 

om rtt 

Local Governments 
and Administra. 
tiona ",plying. 

Government of the 
United Provinoes. 

Punjab Government 
Bihar and Orissa 
Government. 

Gentral ProviDoeI 
Government. 

Assam Government 

N. W. P. P. Govetn. 
ment. 

Ajmer.Merw.ra 
Baluchistan 
Coorg 

• t In 

Approv .. the prinoiplM. 

Do. do. 
Agrees with tbe prlnciplee but owing to the 

. poor IOale of pay of veNrina", _istaot 
eurgeons in Bihar and Orisaa (via., 
00-10/$-80 with two aenior gradee of 
Re. 100 and Rs. 125), the Bihar and 
Oriaaa Government, in so far .. tbq are 
concerned. do not conaider it advisable 
at p~nt to preacribe a mo"" elaboratt 
courae with a bigher entrance qualifica­
tion than ,·ha' ia in force at preeent In 
that prviDce. 

Hae no veterina", eollege. Recruits f. 
posts of veterinary uaistant eurgeon8 a"" 
generally trained at Bombay. Wblle 
approving tbe principlee, apprehende 
that tbeir Immediate application would 
impose a handicap on those communi· 
tiee which are leu advanced In educa­
tion and therefo"" pmel'll to postpone 
giving elIect to the chq .. for a period. 
Of about 6yeal'll. 

Agree that it Ie deeil'llble to improh the 
training of veterinary _istant eurgeoue 
but conaidel'll that entrance qualifica­
tion for the veterinary collegee should 
be at Ieaet the I. Sc. (Calcutta). Tbat 
Government undel'lltande that the r.Sc. 
(Medical Group), Punjab, is not only 
p088ibly of a higher .tandard than the 
I. Sc. (Calcutta) but includee compul. 
sory subjects which tbe colleges in 
Assam are not at preseut in a position 
to teach and "ould therefore caU88 In· 
convenience in view of the present Ii IlAn· 
cial obatac1ea to the provision of new 
affiliationa. The Government of Assam 
would not alao object to the application 
of the propoeed atandard and veterinary 
coursee to the district veterinary hr· 
geona advocated by the Agricultural 
CoDlllliasion to whom they appear more 
adopted than to veterinary aaaietant 
aurgeona of the present clau. 

Although not much concerned, .. there Ie 
no veterinary college in the province, 
the N. W. Ii'. P. Government conaidelW 
the priclp1ea unexceptionable. 

Approves tbe princip1ea. 
Approves tbe princip1ea. 
Conaidera the principlea .wtable and adde 

that BO far .. Coorg is concerned the train· 
ing of veterinary personnel mUBt depend 
on the arrangements made in Maruae. 

Pri_laeic the pt'oposaIe appear to.be 
BOund. There is no veterinar1 College 
in Delhi. Prepareil to accept the lIOn· 
cluaione arrived at by the PlIDjab Gov. 
_t(wbialt.ppN_the priaeipIeeJ: • 



ENCIJ)SV1tE IV. 
InOlUrlAL IIEBTIl!I'G 011' VETERINAllY Oll'FICERB AT TRJI AlfIIIAL HUSBAImBY EXPBBT'I 

BOOM, ROCK HouBII, SIMLA, DATED 19TH JULY 1932. 

After discussing the replies of the Local Governmente&nd Administrations which 
had been approached for their views in Education, Health and Lands Department letter 
'No. 1857-Agri., dated the 5th December 1931 copies of which were placed before the meet­
ing, it was agreed that the following resolution should be submitted to the Advisory Board 
for acceptance, viz. :-

This Board recommends that the Expert Committee recommended by the Royal 
CommiSsion on Agriculture in India be now formed to draw up a ourriculum 
for a three year course of veterinary Instruction. at all veterinary colleges 
in India, excluding Burma, in accordance with the two proposals made in 
letter No. 1857-Agri., dated 5th December 1931. the principles of which have 
been generally agreed to by the Local Goveflllllents and Administrations 
addressed. The Board suggest that the compositioQ of the Committee 
be as follows :-

Co'onel A. Olver, Animal Husbandry Expert. 

Mr. F. Ware. Director, Imperial Institute of Veterinary Research. 

Mr. W. Taylot. Prinoipal. Punjab Veterinary College. 

Mr. A. D. McGregor, Principal, Bengal Veterinary College. 

Mr. R. T. Davis. Principal, Bihar and Orissa Veterinary College. 

Mr. T. G. Hurley, Principal, Madras Veterinary College. 

'Mr. V. R. Phadke, Principal. Bombay Veterinary College. 

Th. Board also recommends that the Chairman of the Expert Committee Ihoqld have 
powers to co-opt other members in the eventof anyof the above being l\Ilabl~ to attend. 



APPENDIX XLV. 

SUBJECT No. 30. 

Progress Reports on Resea.rch Schemes :-

Ca) Scheme for research into properties of colloid soil conatitUt'Dt.. by Dr. J. N. 
Mukherjee, Khaira Professor of Chemistry. University of Calcutta. . 

(b) Scheme for statistical investigations on experimental elTon in field trials, 
by Mr. P. C. Mahalanobis, Professor, Presidency College. Calcutta. 

(e) Report for the year 1931-32 on the' EJJect of Ions on the Growth of Plant..' 
by Dr. S. S. Bhatn&gar. 

(e) Report on the work done in the Agricultural Reeearch Section of the Depart. 
ment of Chemistry. Dacca University, Dacl'&, during 1930-31 and 1931-32, 
in connection with the scheme for agricultural resea.rch sanctioned by the 
Imperial Council of Agrcultural Research. 

U) Report of the investigations carried out by Dr. A. N. Purl, on the.tandardiza.. 
tion of Physico-Chemical Single Value me&lurement.. moat .uitable for 
Indian soils. 

Report of the Committee appointed by the Imperial Council of AgriJultural 
Research to examine progress reports of -

(a) the scheme for research into the properties of oolloid soil oonstituent.. by 
Dr. J. N. Mukherjee, University of Calcutta. 

(b) Professor Ma.halanobis' scheme for statistical investigation of experimental 
elTON in field trials. 

(e) Dr. Bhatnagar's scheme, on the effect of ins on the growth of plana. 

(8) the Dacca University scheme. 

U) Dr. Purl's investigations. 

The following were present :-

1. Diwan Bahadur Sir T. VIJAYARA.GJU.VA.C1U.BYA, Ohairman. 

2. Mr • .A. G. B11BT. 

3. Mr. P. H. CARPDTD. 

4:. Professor J. C. GaoSH. 

5. Dr. G. P. HBOTOB. 
6. Mr. T. F. MAIN. 

7. Dr. W. MeRAl. 

S. Mr. D. MII.N •• 

9. Mr. D. R. SETHI. 
10. Dr. F. J. SHAw. 

Rai Sahib Malik CluB .... DAB, Bt.erwry. 

The Committee sat from 3 P.M. to 4-30 P.H. 

30. (a) Progress report on 8cheme fur ,.eBW,.ck into properliu oj colloid BOil C01l8tilvtmt. 
by Dr. J. N. Mukherjee, 'Univer8ity oj Oalcutta (Encloaure I) W88 recorded. I 

30. (b) 8ckeme Jur 8tatiBtical invutigatioM on uperimental erF'ur8 in Jiel4 trioU, &J 
P,.OJUBur MahalanobiB.-{Encloaure il). 

Mr. Carpenter advised that Professor Mahalanobis might be consulted in Jayini 
out the plots in the fruit schemes as he had found with tea that it W88 extremely di1IicuJt-1 
to layout experimental plots in a permanent crop, both with regard to the number OJ; 
trees and arrangement of plots, 80 tha.t they would be statiatically significant. Local 

1 
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Go\"ernments had been informed of th~ facilities offered by ProfeMOr Mahalanohis and C8eee 
were stated where ~~vantage was bemg taken of the offer. Mr Main thought it important 
to work out the IlllD.lmum size of plot suitable for the most important crops. 

30. (e) Report lor the year 1931-32 on the 'effect 01 ion8 on the growth 01 plant&' by 
Dr. 8. 8. Bhatnagar.-(Enclosure ill). 

Professor Ghosh drew atu:ntion to the fact that plants under experiments died after 
6 weeks and suggested that this period be looked into with a view to eliminate the adverse 
factors; Dr Shaw suggested that dry weight of plants would be a more suitable measure 
th~ length of the pl~nt and Mr. Milne said that Dr. Bhatnagar was now doing this. Mr. 
Milne suggested that It would give better results if the plots be filled with soil to a depth 
of 6 feet as roots of. crops e~ily reached 'this depth. Dr. Shaw suggested that it was 
necessary ~ work WIth pure lines of gram, etc., and that mention of the exact nsme of 
the pure line used would enhance the value of the record. Both Dr. Shaw and Mr. Car­
penter suggested that more replications in the plot experiment would lead to better results 
and that Professor Mahalanobi's experience might be invoked in this connection in order 
that the work might be statistically significant, Dr. Shaw pointed out that if the weight 
of seeds ~ere taken at t~e beginning of the experiment and the weight of the plant at 
the end, It would be p0881ble to calculate the constant of increase and correlate this with 
the chemical composition of the nutrient solut.ion. . 

. 30. (e) Report on the u:ork done in the Agricultural Ruearch Beclion 01 the Department 
01 ChemiBtry, Dacca UniverBily. Dacca, during 1930-31 and 1931-32, in connection with 
the 8cheme lor agricultural ruearch 8anctioned by the Imperial Council 01 Agricultural Rt--
8earch.-(Enclosure IV). 

Mr. Carpenter drew attention to the figures regarding the effect of drying and thought 
that they were not satistically significant, hence the deduction that ammonia was the prin­
cipal substance from which the rice plants derive their supply of nitrogen was only a 
suggestion. In tea it may happen even on the disappearance of ammonia and nitrogen 
from considerable quantities to three parts per million the plant lives, develops and give 
a heavy crop. With regard to the clay and clay plus silt in the dried soil the results of the 
Puri method are much the same as those of the direct soda method so that it would seem 
that the presence of sodium chloride had no direct value. With regard to the organic 
matter, Mr. Carpenter did not like 0. method that was applicable only provided the or­
ganic matter was present within limitations. He would prefer a general method that 
would apply to all types of soil else misleading results might follow. As hydrogen perol[­
ide cannot be used in this country because of the temperature, he would like to see the 
work continued using sodium hypochloride or hypo-bromide. Dr. Shaw discussed these 
points and said he would bear them in mind. With regard to the work done in pots Pr0-
fessor Ghosh said that he had consulted Professor Malialanobis who had suggested a 
Bcheme of field experiment which the Director of Agriculture, Bengal, had allowed to be 
laid out on the Dacca farm. Mr. Carpenter explained the need for standardisation of 
methods and considered this an important part of Professor Ghosh's work. He pointed 
out that it was his opinion that in the range within which a plant will grow, acid reaction 
tends to produce vegetative growth and alkaline reaction seed production. After dis­
cussion of particular points in the work by Dr. Shaw, Mr. l\1ilne and l\Ir. Carpenter the 
Committee came to the conclusion that satisfactory progress had been made-

30. (I) Report 01 the inve8tigalione carried out by Dr .. A. N. PUN 071. the 8t~ndardiza­
tion 01 physico-chemical Bingle value meaaurementB mo8I 8U.table lor Indwn 8O.u.-(En-
closure V). 

'Mr. Carpenter said he still preferred to .use the ~entation method especia~y 
when dealing with a large number of samples as It was a 8Wlple method and could be ~ 
out by unqualified assistants after a little training, whereas this could not be.done WIth 
the technique required for Puri's.meth~ •. As Professor C?hosh had found. It was not 
applicable to all classes of soil he had put It mto & more.pr~tlcal fOnD:' l\?". Milne suggest­
ed that the method be brought to the notice of chemISts m the provmcia1 departments BO 
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that it might be tried out i We Gould uiea Ito,. if ill wa. applioable to all .xli ia lDdia , 
tllall would be the test of the value of the l'uri method. . 

I 

The 22tul Jv1g1932. 

ENCLOSURE L 

Sl1JI.JlI:C'I' No. 30 (II). 

SCHEME FOR RESEARCH INTO PROPERTIES OF COLLOm SOIL CONSTITU· 
ENTS BY DR. J. N. MUKHERJEE, KHAIRA, PROFESSOR OF CHEMISTRY. 
UNIVERSITY OF C.AI.CUT;rA. 

At its meeting held in June 1930 the Advisory Board recommended a .cherne for 
research into properties of colloid BOil constituenta to be 08rried out by Profp.II8Or J. N. 
Mukherjee of the Calcutta University. The scheme was 8an~tioned by tJu. Governing Body 
at ita meeting held in July 1930 and W88 started l\ith effect from the lat OctobPr 1930. 

2. Professor Mukherjee has BO far Bubmitted three reports (AnnellUl't'S I-m) on the 
pI'Ogreas made by him during the period from lat Ootober 1930 to 31.t March 1932. 

The reports are now for the consideration of the AdviRory Board. 

TlIP. :3,.4}41111 1932. 

ANNEXURE L 

OcrOBBB 1930-?rl41lCB 1931. 

In a recent paper Mukherjee and Sen (communicat,p,d for publication to lhe Indian 
JOUl'lllloI of A"aricultural Scienoo) have dealt with the titration curve~ of -rlAringly IOluble 
a.cide in l'Plation to the behaviour of clay acids. Their work baa been contitwecl under 
the auspices of a grant from thl' Imperial Council of Agricultural Rt-tearch. 

Investigation is being ('.arried OD the following colloidal .yaw .... =­
(1) Aluminium hydroxide. 

(2) Silicic acid. 

(3) Humic acid. 

Some difficulties have been met with in connection with acCUl'Bte f'lectTometric and 
oonductomf'tric titrationa of the above BOIs. These are IJeing pursued further. 

Measureml'nt of charge of silicic acid BOI and humic acid sol at difft'l'Pnt dilutiolll are 
being oarried out simultaneously by the lIlicroiI;:opio IDPthod with a proper black back· 
ground and sidew&}"J illumiMtion. Systematio colloid chemiaal analyaja of aluminium 
hydroxid'l Bol and r.ilicic 801 including the determination of thl' concentl'Btion of the diJJerut 
ions, composition of the colloid micelle and intermiceIIary fluid are in progrees. 

Most of these are preliminary observations. Further corrobol'Btive experiment. are 
in progress and the result. will be, Jater on, communicated for publication. 

J. N. MUKlIERJEE. 



ANNEXURE II. 
Mukherjee and ~Ii (Ind. Jauru. Agri. Sc;, 1931,1, 189) have ltiTen titration Cl'tIne& of 

I&torated solutions, of oinnamic, i80-phthalio and p-toluio acids tXith in the presence and 
absence of an eJ[00I!8 of the solid phaee and for different times of interaction with the 
a,~Ii_ The titration curves,_!ll~1e those of acids in true solution but show some pecuIia­
ntJe8. ':l'he ~Iues of ~he dissOCiation constant depend on the condition of interaction and 
on t~ ~)Jne of, mteractlOn. I~ has also been pointed out that intermicellary electrolytes ill 
aluDllIllum OXide sols play an Important part in determining its behaviour with regard to 
electrolytes. 

. This work ~ ~n continued in the last yea.r with aluminium hydroxide sol, silcic 
acid eol and hUmIC acid soL The following gives a summary of the present position :-

. Contamination of the sol and the titrating acid or alkali from the carbon dioxide of the 
atmosphere during the prOOOl!8 of titration. To avoid this difficulty the measurements are 
to be oonducted in atmospheres of pure gases (Nil or Ha)_ Arrangements to ensure this 
are nearing completion_ 

A confirmation of the resulta obtained by hydrogen electrode with quin-hydrone 
eleotrode and alBo by colorimetric methods is dedrable. The accuracy of the methods, the 
reliability and the reproducibility of the results obtained should be beyond reproach. This 
has necessitated a certain amount of preliminary work and the knowledge thWl gained en­
ables ua to say that sufficient attention does not seem to have heen paid by earlier workers, 
to this aspect. The charge of colloidal particlea of silicic acid and aluminium hydrox­
ide are being measured uaing dark background for the illumination of the boundary_ 

. Aoourate measurements of the concentration of ions in the intermicellary liquid such 
aa HO ion, Cl' ion, total ohloride ooncentration, etc., are being carried out. Much of our 
time has been uaed in obtaining a satisfaotory techinqoe for these types of measurements as 
a oonfirmation of the results obtsined by alternative methods is ne_ry. 

The results so far obtained are 118 follows :-
Potentiometric and conductometric tit-ration curves of silicic acid sol show definitely 

that the acid has the character 01 a much stronger acid than silicic acid in solution wheM 
its dIssociation constants are supposed to be of the order of 10-10 and 10-13 _ The 
titration curves of humic acid similarly show that we are dealing with a fairly strong acid. 
This observation is of considerable interest in relation to our main work. 

It is also found (in agreement with work simultaneously published) that the addition 
of neutral electrolytes changes the pH of the intermicellary liquid of sols like ferrio hydrox­
ide and arsenious sulphide. The pH of the ferrio hydroxide solon coagulation with the 
following electrolytes shows an increasing value in the order K2 SO,>KN03 KBr> 
KCl. With arseniou8 sulphide sol KCl and KEr are found to have almost equal effect_ 

With aluminium hydroxide sols with dilution the cataphoretic speeds of the particleee 
of the sol increase at the first dilution (1 : 1) and decrease on further dilution (1 : 5). Con­
centrations of Cl' ions, HO ions, and total chloride of this sol decrease with dilution. 

Colloid chemical analysis of silicio acid sol exhibits the fact that concentrations of 
Cl' ions, total chloride, HO ion, and specifio oonductivity diminish continually with ~'!-ti~n 
&ud also that the observed specifio conductivity cannot be accounted for by the partiallODlO 
conductances of the ions in the solution. Silicic acid sol exhibited a marked tendency for 
flake-formation and for setting to a polydisperse system. 

Many agricultural chemists have emphasised the desirabili~ of wor~ with active 
clay matter of the soil, namely the fraction of colf6idal clay obtamed fro!D soil by the help 
of a (Sharples) Super Centrifuge. This machine baa far greater centrifugal power than 
other types of centrifuges. . 

The advocates of ohemical theorv of soil acidity lay stress on the similarity of what they 
call colloidal clay acid with ordinaiy acids in true solution. Even such sys,?m& should 
however show certain peculiarities on account of the role of surface forces. ~t 18 therefore 
nec6A8Bry to work with the uniform ' colloidal' clay which has .been emphasised ~ .~ the 
active matter and whose reactions are supposed to be J"esPOnBlble for the pecul.ia.ritias of 
cbaaiaeI _ticma·in'rOlved in the resu1ts:-· .... .' .. 



PrutmI vwl:. 
l'he works on liumic acid. silicic acid. aluminium hydroxide and ferric hydroxide lOla 

are bemg continued. We are aJao studying the nature of colloidal 8OIutions of palmitic, 
stearic, p-toluic, and of similar sparingly 801uble acids. The effect Of time of reaction, 
temperature. ultr&filtration, ageing IUld reaction with acid. alkali and neutral &&It 8OIutioDi 
on these colloidal systems form part of our investigation. It is expected to communicate a 
paper shortly for publication. 

J. N. 1tWKHERJEE. 
October 1931. 

ANNEXURE m. 
The work which appeared in the Indian Journal of Agricultural Science (l\fukherjee 

and Sen, lllal, I, ]80) has been continued with aluminium hydroxide, lilicic add and hllo 
mic acid l'Ols. It was found by preliminary (lxperiments that contamination of the 801 and 
the titrating acid or alkali with the carbon dioxide of the atmosphf're producel anomalous 
results. It appears from the literature that sufficient attention hal not been paid to this 
lutter. Besides, the relia.bility of the pH valUeI obtained by procedUf81 usually adopted 
in soil inVel tigations requires clORe investigations. The previous history of the 801, the tim. 
of contact of an acid or alkali with the sol the carbon dioxide of the air all there facton! 
have considerable int:luence on the mf'asurements and in order to examine all these factol'1l 
it is essentially necessary that simultaneour measurements of the concentratioDl of HO, 
Cl' and other COIll'tituent ions as aLqo the specific condur.tivity of the 801 Ihould be carried 
out. Moreover confirms.tion of the results obtained by alternatin methods wu found to 
be desirable. 

So far we have been able to obtain an aImlll't succeufullolutiou Clf all these problemL 
We have devised three apparatus for electrometric titration of lOis. One of these is for the 
potentiometric titratious of the 801 in presence of quinhydrone, one for simUltaneous mea­
surement of Sp. conductivity and chlorine ion concentration with gradual additioDl of acid 
or alkali and a third one for the simultaneous measurement of HO ion, Cl' ion and Sp. oonduc­
tivity. We have aJao made arrangements for stocking the 801 out of contact with the 
oxygen or the carbon dioxide of the air. A satisfactory method hal been devised for de­
termining the carbonate content of sols. A portion of the results we have obtained by work­
ing with aluminium hydroxide sol, silicic acid 801 and humic acid 801 will shortly be oom­
municated for pUblication in the Indian Journal of Agricultural Science. 

The use of the Sharplt's Super Centrifuge, which we have just received and fitted up will 
enable us to take up similar problems connected with the active matter of different Amp1es 
of actual80il. Mr. R. S. Finlow, C.LE., B.Bo., F.l.C., Director of Agriculture, Government 
of Bengal, has very kindly agreed to supply us with the samples we require. 

" We also propose tc? carry out thework which we have already in hand. namely, the 
study of the nature of colloidal solutions of palmitic, stearic and of similar apariogly 801uble 
acids WIth special attention to the effect of the time of reaction, temperature, ultrafiltration 
and ageing. 

Dr. Wieguer who is working on 80mewhat allied problems hal sent us a set of reprintol 
of papers by himself and hla .. 'Ollaboratora. 

JI~lfj32. 

ENCLOSURE n 
,SUBJECr No. 30 (b). 

J. N. MUKlIERJEE. 

SCHEME FOR STATISTICAL INVESTIGATIONS ON EXPERIMENTAL ERRORS 
IN FIELD TRIALS BY. P. C. MAHAJ.ANOBIS, PROFESSOR, PRESIDENCY 
COIfEGE, CALCUTTA. 

. At ita meeting held in June 1930, the Advisory Board recommended a scheme for 
statistical investigations on experinlentalerrora ~~~d_triaJa to. ~ c~. ~u~ bI frof~. 
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P~C. Mahalanobis of the Presidency College. Calcutta. This scheme Willi sanctioned by the 
Governing Body at its meeting held in July 1930 and Willi started in July. 1931. Professor 
Mahalanobis has now submitted his report (Annexure) on the work done during the period 
from July 1931 to 31st March 1932. 

The report (Annexure) is for the consideration of the Advisory Board. 

CHARAN DAB. 

Secretary. 
TA.23r4 May 1932. 

ANNEXURE. 

A SHORT REPORT 011' THlD WORK DONlD BY l\1R. P. C. l\UHALANOBIS (IN CONNEXION WITH 
THlD GRANT lI'ROM THE IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH) DURING 
1931-32. 

1. Work was started in July. 1931. The first few months were taken up in training 
the assistants and in organizing the work of the agrioultural section.· 

2. The following two papers were oompleted and are being published in the Indian 
J oumal of Agricultural Science :-

(i) On the Comparison of Mean Values based on Small Samples. 

(ii) A Statistical Note on Rice-Experiments in the C. P. 

3. The following notea were drawn up in reply to queries from persons mentioned 
within brackets. 

(i) Percentage Infection of Wilt disease in the Cotton Plant (Mr. G. S. Kulkarn 
Special Cotton Mycologist. Government Farm. Dharwar). 

(ii) Rate of Shedding of Buds, Flowers, and Bolls in the Cotton Plant (Mr. K. V_ 
Joshi, Cotton Physiologist, Surat). 

(iii) Manuring Effects on Boll-formation (Mr. K. V. Joshi. Cotton Physiologist. 
Surat). 

, Mr. B. C. Burt has suggested (during his visit in April) that some of these notes might 
be of sufficient interest to other workers. They are, therefore, being re-written with greater 
emphasis on the statistioal methods used in each case, and will be forwarded shortly to the 
Seoretary. Imperial Council of Agricultural Research. 

4. Two detailed lay-outs were designed for certain field trials at the request of the 
authorities of Sriniketan. the Visva-bharati In,stitute of Rural Reconstruction. (I visited 
the Suru! Farm in this connexion on two occasions). The material will also be analysed very 
shortly. 

5. The following work is in hand :-

(i) A note on th Design of Lay-outs in Field Trials. (Nearly ready). 

(ii) An Experimental Study of the Distribution of Tre~tme.nt-E~or Co-efficient 
(T. E. C.) in Random and Regular Arrangements m FIeld Trials. 

A preliminary note by P. C. Mahalanobis and Subhendu Sekhar Bose was co~­
municated to the Indian Scienoe Congress. January. 1932. Further work 18 

proceeding. 
(iii) On oertain Statistical Problems in oonnexion with Studies in Soil Physics (Ques­

tions forwarded by N. V. Nanitkar. Soil Physicist to the Government of 
Bombay, Manjri Farm). • 

6. I would like to add a few words with regard to the programe for 1932-33. 

(a) Work of a more or less theoretical character (e.g •• Study of Treatment-Error 
c.a:efficil~~ts). 



I hATe ili1ei1iJtopiCll m my mind. and ril gradually tab them up.. 0ppor­
tunity parmite. 

(b)' Statistical Problems arising in connexion with experimental work. 

Bombay alone appears to be forwarding problems to us. I ahall be glad to get 
similar problems from other provinces, and I hope the Secretary, Imperial 
Council of Agricultura.l Research, will kindly draw the attention of the diJJer. 
ent provincial authorities to this point. I ahall a.leo be prepared to offer speci. 
fic advice regarding the design of field and other experimente. 

(c) Analysis of Experimental or other Statistical MateriaL 

I believe I shall be able to offer llBeful help in this connexion, and I shall be glad to 
receive material for statistical aualysis and interpretation. 

(~) Trainillg of Statistical Workers. 

I ahall be glad to give Bhort courses of specialized training in the analysia of agricultural 
data (including the handling of ca.lculating machines,etc.), to luch officers .. may he de. 
\!uted for this purpose by diJJerent provincial Governm.8Dte or Institutione. 

All the services mentioned above will be rendered, of course. free of aU 001" to the 
provincial authorities or to the Imperial Council of Agricultural Research. 

The 18th April 1932. 

ENCLOSURE m. 
SUBJBCT No. 30(c). 

P. C. MAHALANOBIS. 

REPORT FOR THE YEAR 1931-32 ON .. THE EFFECf OF otNS ON THE 
GROWTH OF PLANTS" BY DR.S. S. BHATNAGAR. 

'in OctOber 1930 the Advisory Board recommended, by circulation. all interim grant 
of Rs.l,600 to Dr. S. S. Bhatnagar for research work on the effect of ione on Plant growth 
and at its meeting held on the 15th January 1931 the Board supported the main scheme 
for Rs. 3,000 per year for a period of two years (including the amount of RI. 1,600 already 
recommended). These recommeridatione were accepted by the Governing Body and the 
scheme was accordingly started with effect from the 15th January 1931. Dr. Bhatnsgar 
has now submitted a report (Annexure) of the work done hi oonnectioB with the !leheme 
during the period January 1931 to March 1932-

The report is submitted for the ccmaideration of the Advisory Boud. 

The 26th May 1932. 

ANNEXURE. 

C1IARAN DAB. 
8_dGrJI· 

R'Bl'ORT OJ!' THB WORK oN .. THB EI!'I!'BCT OJ' 1011'S 011' THB GBOWTH 01' I'LAlI'TI." BBBG 
CARRIED ou1i AT THB UmvBRSITY Cm!:MICAL LABORATORIBS, LurOltK, UlfDBB ~ OB.UrT 
J'ROM: THB IMPERIAL COUJrcn. 01' AOBIctrL'l'U1I.AL RBSBABCB 1'0& '1'IR YBAB FEBBUARY 
1931 TO FEBRUARY 1932. 

\ The work was started about the middle of February 1931 in continuation of the experi­
menta on the effect of various inorganio substances OD the growtb of plants previously 
carried out by Dr. S. S. Bhatnagar and Mr. R. ·S. Gupta in these laboratories. The experi­
ments of these workers consisted in transplanting IIIIliill plant. in bottles oontainiag a 
culture solution imd measuring their rate of growth. The results indicated definitely .. 
that alMg&number of metallio ion&whell added in the form of nitrate. alfected the growth 
of the plants appreciably. Salts of uranium, thorium, cerium, oalcium. !tOo, etc.. ahowed . 



. .ninereased growth while thoee of lead and silver were found to have an advers6-elleoton 
their growth. 

During the year February 1931 to February 1932. similar experiments have been per­
formed on gram, moth, iawar. ootton-seed, peas and barley. In all these oases the effect 
of more tha:n 20 metallic ions has.been inv~tigated. The experiments were simultaneously 
performed In water culture and In pure silica sand. The presence of the radioactive sub­
stances especially of uranium. thorium and cerium showed a very accelerated growth in a 
num?~r of cases and the effect of theee ions is now being investigated in small fields where the 
conditIOns for the growth of plants are more natural than in the pots or the bottles con­
taining the culture solution. Investigations on peas. wheat. lindseed in the fields are now 
in progress. 

• The growth of the plants was found to be very much restricted when grown inports or 
in culture solutions. and therefore the rate of growth under these conditions could only be 
measured during the first two or three weeks of their growth. The experiments in water 
culture and in sand for these reasons could not be continued for more than two months in 
any case. These experiments have. however. been successfully completed during the 
present year and it is hoped that further information on the effect of these ions on the full 
growth of these plants will be available after the field experiments now in progress have been 
completed. 

The methods of preparing the sand and the culture solutions are described below :­
White sand of a high degree of purity was· used and was supplied by the Ceramic 

Department of the Forman Christian College. Lahore. The purification of the sand was 
carried on for a number of days. It was first ignited in a mume furnace to burn off any 
organic matter. After ignition the sand was analysed and gave the following composi­
tion:-

SiOI 99-4 per cent. 
Al20 S Fe20a 004 per cent. 
MgO 0·03 per cent. 
Alkalies 0·14 per cent. 

About two maunds of this sand were' then treated with dilute nitric acid and thoroughly 
washed with distilled water. It took about 15 days to wash the above quantity of sand. 
The sand was then dried in porcelain dishes and then filled in the pots which were especially 
made of pure sand. 

Experiments were simultaneously performed in the pots filled with the above quality 
of sand as well as in bottles containing the culture solution. The culture solution of 
following composition was used :-,. 

Potassium nitrate 
Cal~um nitrate 
Magnesium nitrate 
Iron phosphate 
Distilled water 

10·0 gms. 
2·5 gUle. 

2·5 gUle. 

5·0 grns. 
10·0 litres. 

Wide mouth bottles of equal capacities were selected for these experiments and each 
was fitted with a cork with three holes and cut in two halves to accommodate the plant. 
A small pad of cotton was placed between the two halves and the plants were carefully 
placed between them. The other two holes in the cork ~ere used for bubbling i~ air af~ 
every third day. This was convpnil.'ntly d~n~ by passmg III skeum o~ water mto & big 
aspirator bottle and bubbling the displaced all mto the bo!tll.'.i for five mmutes. The planta 
showed a very regular growth in these bottles. but unce~tam growth was measured after.the 
fourth or the fifth week. The bottles were covered WIth black paper and were kept m a 
verandah where they were fully exposed to the diffused sunlight. 

-The seeds were carefully chosen of as nearly the same weight and size as possible and 
were placed in the purified sand for germination. After two or three weeks th~ plants of 
exactly the same size (both the stem and the ~oot) were selected and replanted m the pots 
and the bottles containing the oulture solution. 

The experiments on gram were started in the first week of March 11-$ .soon .as the pre­
l>aration of the sand was oompleted. 2 maunds of the sand _were purified m. the. tiD' 
.. _----.. _- .. --_ ... - _. _ .. _-_. _. ----------_ .. - - --.... ..----.---.. ------.~---=--
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inStance, and equal quantititee of these were placed hi the pots. , One Crop wea 101m 011 the 
27th February 1931, in porcelain dishes. The plants of exactly similar lengths (both the 
atem and the roots) were selected and replanted on the 10th March. 100 C.o. of the oulture 
solution were added to these pots every fourth day by way of manure. The measurements 
of the lengths of the plants. with dates when they were recorded a.re summa.rised in Tabla I. 

TABLE I. 
SEASON-MARcH AliD APRIL. 

Ezpmment in pot. 100 c.c. culture 8olution every lourt" 441/. 

10th 12th 14th 20th 25th 
Ions. March. March. March. March. March. let April. 

Uranium .. 3·4 3·8 4:4 7·65 8·85 Developed yellow 
staina on 29th March. 

Thorium .. 3'4 3·95 4·3 7·81 9·04 10·35 
Zino .. 3·3 3·3 4·0 7'57 8·32 10·84 
Cerium .. 3·5 3·7 4·1 7·8 8·64 9'76 
Copper .. 3·4 3·5 • 4·2 5·94 7·92 9'14 
Lead .. 3'4 3·4 4·1 tHO 7·41 Two plants out of five 

Ihowed ligna of dryin, 

Silver .. 3·4 3·5 4·0 4·83 7·30 
up. 

'·85 
Nickel .. 3·6 3·7 4·0 5·23 7·06 11·90 
Cobalt .. 3·45 3·5 4·1 5·47 7·45 9·25 
Manganese .. 3·3 . 3·5 4·0 5·89 7·8 9·36 
Calcium .. 3'41 3·5 4·2 5·74 7·75 9·55 
Blank .. 3·4 3·6 4·1 5·81 ,7:63 9·33 
Blank .. 3'4 3·6 4·1 5·83 7'58 9'00 

Another set of experunent was Simultaneously started In culture 10lutJOD and th~ 
plants were transferred in the bottles on the 10th Ma.rch. The plants were aerated oD! 
antemate days. Three plants were transferred in every bottie and the measurements in! 
the following table is a mean of three. These experiments on gram were continued till thd 
1st week of April. The measurements after this tilDe were irregular and are therefore DOl 
included in these tables. 

TABLE n . 
SlWION-lIABCH-APmL. 

Plant--(}ram in water C'IIlture. 1 

10th 12th 16th 20th 28th I 
Ions. March. March. March. March. March. 

Blank .. .. 3·46 4·3 5·9 6'10 7·54 
Uranium .. .. 3·45 4·6 5·2 7'72 9·01 
Thorium .. .. 3·40 4·7 5·9 8'12 9·23 
Cerium .. " 3·47 4·62 5·41 7·0 8·94 
Copper .. " 3·48 3·8 4·3 5'54 8·00 
Lead . - .. 3·5 3·91 4·2 4'4 5·9 
Silver .. .. .. 3·47 3·62 4·0 4'65 Yellow tips of the ieavej, 

after 16th ldan:h. j Nickel' .. .. 3·50 4·11 4·75 5·11 7·45 
Cobalt < .. " 3·48 3·62 5·0 5'55 7·25 

... J Manganese .. .. 3·44 3·72 4·1 damaged. 
Calcium .. .. 3·42 4·14 4·6 5·83 8·12 
BlaDk •••.. .. ... .. 3·49 ,·21 4,7 .• ·02 _ 7.'84 , . . 

_ ui:: .. 
.1'4 

" 



Experiments on moth were eta.rted in the beginning of April. The se&8on for Bowing 
these cereals is in October, but the growth of these plants even in these months was found 
to be fairly satisfactory for the measurements required for these experiments. The Beede 
were sown on the 26th March. Plants of exactly similar lengths were sorted on the 10th 
March and were planted in the pots as well as in the culture solutions. The measurements 
for the set of experiments in culture solution are included in Table III. 

TABLE m. 
SEASOl'l-APRn.·MAy. 

P14nt-Moth in water euUure. 

Maximum height of the plantB in 
ems. on 

Ions. Remarks. 
10th 18th 22nd 26th 

April. April. April. April. 

Blank •. .. .. 2·0 2·7 4·1 . . Died. 
Thorium .. .. 2·0 3'5 4·1 4·8 The plants which showed 
Nickel .. .. 2·0 3·5 4·1 4·8 initial rapid growth 
Cobalt .. .. 2·0 2·9 3'5 4·3 were found ttt- btt the 
Uranium .. .. 2·0 3·7 5·3 5·7 first to decay. 
Cerium .. .. 2·0 2·7 5·2 5·8 
Sodium .. . .. 2·0 3·1 4·2 5·2 
Zinc .. .. .. 2·0 3·0 3·6 4·4 
Copper " .. 2·0 2·6 3·3 4·1 
Ms.ngs.nese .. .. 2·0 2·5 4·4 5·3 
Aluminium .. .. 2·0 2·5 4·9 6·0 
Strontium .. .. 2·0 3·7 4·7 5·6 
Caloium .. .. 2·0 2·6 4·4 5·5 

Two other duplicate sets of experiments (both in wa.~r culture as well.1lI! m sand) 
were started on the 15th April and the 17th April, respectively. The qua.~tltltes of the 
ions and of the oulture solution were kept the same as in the first set of expermlents. The 
resuits of these two experiments are shown in Tables IV and V. 

15th 
Ions. April. 

Blank .. .. 2·2 
Thorium .. ' .. 2·3 
Cobalt .. .. 2·2 
Uranium .. .. 2·1 
Cerium .. .. 2'1 
Sodium .. .. 2·2 
Zinc .. .. 2·15 

2·25 Copper .. .. 
Manganese .. .. 2·10 
Aluminium .. .. 2·15 
Strontium .. .. 2·2 
Blank .. .. 2'18 

M1231CAR 

TABLE IV. 
"SEASOl'l-APRIL·MA y. 

P14n1r-Moth in Band. 

19th 24th 28th 
April. April. April. 

----
2·57 3·5 3·9 
2·9 3·5 4·1 
2·5 3'5 3·8 
2·75 3·6 3·77 
2·65 4·Il 5·05 
2'51 3·22 3·65 
2·45 3·1 3·60 
2·5 3'01 3·75 
2·4 3·3 3·65 
2·42 3·41 3·85 
2·5 3·41 3·72 
2·65 3·3 3·8 

;waC 

3rd 11th 20th 
May. May. May_ 

-
4·9 7·3 9·4 
5·8 9·1 11'1 
5·0 6·5 8·4 
5·32 7·31 9·14 
6'02 8·00 10·2 
4·1 5·11 7·15 
4'51 5·9 8'05 
4·71 dam aged. 
4·91 6·61 8·45 
0·0 6·. 8'. 
4·71 6·01 8·6 
5·0 6-0 8·8 

aX 



TABLE V. 

SEASOl!l'-=-APRu.·MAy. 

Plant,-Mo!A in water cuUure. 

17th 20th 25th 2nd 12th 20th 
1008. ·April. April. April. May. May. May. 

Blank .. .. .. . . 2'40 2·60 3·55 5·1 '·63 9·6 
Thorium .. .. .. 2'35 3·1 ~'65 6·12 9·4 11·9 
Cobalt .. .. .. 2·41 2·5 ·41 3·2 6·92 8'9 
Uranium " .. .. 2·37 2·8 S·75 5·3 7·73 10'7 
Cerium .. .. . . 2'M 2·77 4·2 5·8 8·" 11'X 
Sodium .. .. .. 2·40 2·65 3·2 4·3 3·45 7'73 
Zino " .. .. 2'41 2·60 3·3 4·9 5·a 8'35 
Copper:' .. .. .. 2'42 2·68 2·9 3·0 6·6 8'65 
Manganese .. .. .. 2·41 2·55 3·41 5·15 6·85 8'85 
A1uminiu~ .. .. .. 2·37 2·67 3·42 5·17 6·73 9'2 
Strontium .. .. .. 2·37 2·5 3'ra 4·82 8'3 8'" 
Blank . .. .. . . 2·32 2'57 3· 8 IH5 7·15 8'95 

Jwar was sown OD the 25th, and 26th April in five big porcelain dishell containing 
purified sand. These dishes were each of five litre capacity and were filled with equal 
quantities of the sand. The plants were II()rted on the 10th May and the measurement. 
were taken after about 3 or 4 days. The growth in water culture was fairly regular, but in 
pots they showed an irregular growth after two weeks. The measurements of two experi. 
ments performed simultaneously in water culture and in sand are given in Tables VI and 
Vll. 

TABLE VI. 

SEASON-MAy·J11lu:. 

¥a.iimum length in ems. of the plant on 

1008. Total 
12th 16th 20th 24th 28th 1st 5th 9th growtb. 
May. May. May. May. May. June. June. June. 

Blank .. .. 2·0 2·8 3·7 4·3 5·2 6·5 7·8 9·0 7'0 
Thorium .. .. 2·0 2·8 4·0 5·0 6·2 7'5 8·8 10'0 8·0 
Uranium .. .. 2'0 3'0 4·1 5·3 6·8 8'0 9·1 10·3 8·3 
Cerium" .. .. 2'0 2·7 3·6 4·4 5·25 8·7 8·8 9·3 7·3 
Nickel .. .. 2·0 2·6 '3·1 3·8 4·7 5·6 8'5 7·4 5·4 
Cobalt .. .. 2·0 2·6 3·2 3·9 4·8 8'0 7·1 8·0 8'0 
Sodium .. .. 2·0 2·6 3·15 3·9 4·65 5·6 6'55 7·5 5·5 
Zino ' .. " .. 2'0 2'55 3·7 4·8 5·9 7·2 8·1 9'0 7'0 
Copper .. .. 2·0 2·5 3·2 4·0 4·9 5·7 6·45 7·0 5'0 
Manganese .. .. 2'0 2·7 3·5 4'1 4·75 5·3 8·2 7·3 5'3 
Aluminium .. .. 2·0 2·4 3·0 3·75 4·7 5·7 8·8 7·45 3·45 
Strontium' " .. 2'0 2'5 3·5 4·3 5·2 8·8 '·3 8·1 6'1 
Calcium " .. .. 2'0 2·6 3·4 4·1 5·1 8·3 7'0 '·8 5·8 
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TABLE Vll. 
SEASON-MAy.JUNK. 

Piam-.Twar in Ulater culture. 

Total length in OIDB. of the plant on 

lana. Total 
12th 16th 20th 24th 28th growth. 
May. May. May. May. May. 

Blank .. .. .. 2·0 3·0 3·8 7·1 8·2 6·2 
Thorium .. .. .. 2'0 3·6 4·9 7·8 8·4 6'4 
Nickel .. .. .. 2'0 3·2 4·6 7·4 7·8 5·8 
Cobalt .. .. .. 2'0 3·4 4·7 7·4 8·0 6'0 
Uranium .. .. .. 2·0 3·6 4·9 7·8 8·6 6·6 
Cerium .. .. .. 2·0 3·3 4·6 7·4 8·3 6·3 
Sodium .. .. .. 2'0 3·3 4·1 6·9 7·8 5·8 
Zinc .. .. .. .. 2·0 3·2 4·1 7·1 8·0 6·0 
Copper .. .. .. 2'0 3·3 3·9 6·3 7·6 5·6 
Manganese .. .. .. 2'0 3·0 3·8 6·0 7·7 5·7 
Aluminium .. .. .. 2·0 2·7 3·8 4·8 7·8 5·8 
Strontium .. .. .. 2·0 2·7 4·1 7·2 7·9 5·9 
Calcium .. .. .. 2'0 3·1 4·0 7·0 7·8 5·8 

Two crops of jwar were again sown on the 20th May with a view to repeat the above 
experiments. but on account of the untimely season for the crereals and the intense heat of 
Lahore in these months. the measurements taken in June for this crop were very irregular. 
Cotton·seed was also tried but both these crops had to be abandoned on account of the 
very unfavourable season. In Table VIII are shown some of the measurements in the case 
of jwar. A dust storm on the 20th June destroyed the crop of jwar completely and no 
measurements could. therefore. be taken after that date. 

3rd 
lana. June. 

Blank .. .. .. 3·66 
Thorium .. .. 3·72 
Uranium .. .. 3·68 

Cerium .. .. 3·70 

NiCkel .. .. 3·77 

Cobalt .. .. 3·68 
Zino .. .. .. 3·64 

Copper .. .. ·3·67 
Manganese .. .. 3·66 
Aluminium .. .. 3·7 
Blank ;. .. .. 3·60 

TABLE Vm. 

SEASON~UNE. 

Plam-.Twar in sand. 

8th 14th 19th 
June. June. June. 

3·97 4·56 4·60 
4·21 4·32 4·5 
4·68 4·75 5·6 

4·71 Yellow ne88 de 
henoe rej 

4·21 4·64 4·75 

4·0 4·36 5·0 
4·11 4·61 5·22 

dam aged. 
4·24 4·72. 5·0 

dam aged. 
3·82 4·4 . . 

Mean of two plants only; 
3rd was damaged. 

veloped on certain leaves 
ectad. 
Measurement of one plant 
only which showed aatia· 
factory growth. 

Yellowness on some plants 
after 19th. 

One plant was damaged • 



.. . The rains had set in the middle of.Jaly IIoDd aftother set of jW1ll'''' tIOWII be the 30th· 
July., . The plants were sorted on the 8th Auguat &Gd planted both in the oulture eoluwon· 
as well as in pUl'tl 1I&Ild. The quantities of the ions added in these experiments were nearly 
10 times more than used in the previoUl"xperiments of jwar aud moth. In the oaseII of 
thorium and uranium the growth was found to be increased on increasing the-conoentnr.tione 
of these ions. Both these substance. indicated the maximum growth aud the effect of 
other ions was obtained in the same direction as in the previoUl experiments completed in 
the month of May. The results of the two .experiments aimultaneollll7 oarried out in 
the pota and ill the bottles are 8UDll1l&1'ised in Tablet IX. and x.. 

Iona. 

BiaDk .. .. 
Thorium " .. 
~ranium -- .. 
Cerium -- .. 
Zina _. .. --Copper _. --
Mangan888 -- .-
Niokel .. .-
Cobalt . - -. 
Blank -- --

10th 
Ions. Aug_ : 

Blank· .. 2-25 
Thorium " 2-25 
Uranium .. 2·35 
·Ceri1Ull .. 2·43 
Zino .. .. 1-45 
Copper .. 2-34 
Mangan888 .. 2-25 
Niokel .. 2-31 
Cobalt .. 2·28 
~ank .. 2-28 

TABLE IX. 

SlwiOJl'-.A.UGUBT·S&l"l'DIBBB. 

10th 15th 21st 23rd 
Aug. Aug. Aug. Aug. 

2·32 3·10 3·'71 .·75 
.2-35 3-16 4-00 5-45 
2-75 3-00 '-35 5-95 
2-50 2-85 4-25 0-26 
2·65 2-9 3-75 4-62 
2-55 2-75 3-75 4-81 
2-31 2-81 3-58 4-92 
2-30 2-75 3·55 4-40 
2-25 2-9 3-65 8·95 
2-30 2-92 3-75 4-05 

TABLE X. 

SlWIOJl'-A17017ST,SIU"l'EIQIBL 

PlafII.-.J IJJGr ,,. lanl. 

15th 21st t3rd 27th 
Aug. Aug. Aug. Aug. 

2-97 3-67 4-65 5-15 
3-16 ',12 5·35 8-82 
3-00 '-25 5-87 6-35 
2-92 4-11 5-00 8-/j 
2-96 3-81 '-62 (H6 
2-87 3-81 '-85 5-33 
2-95 3-6 '-92 /j-" 
2·86 3-55 4-41 /j-93 
2-9 .3-56 4-0 /j-/j 
2-92 3-68 4-75 /j-25 , . 

28th .. t 15th· 
Aug. Sept. Sept. 

6-25 7-55 II-N 
8-116 9-32 12-86 
6-45 9'55 13-35 
8-51 6-75 12-35 
0-26 7-65 12-12 
6-4 7'41 11-66 
6-50 7-40 11·75 
6-81 '·46 11-85 
5-85 '·82 11·93 
11-35 '·42 11·90 

311t 9th 14th 
Aug. Sept. Sept. 

'-45 10-22 1I-M 
9-12 11-" 12·8 
9-45 11·63 15-1 
8-34 10-85 12-1 
7·66 10-'1 11-89 
7-41 9·85 11-21 
7-40 10-10 11-56 
7-36 9-65 n-4 
7-'1 10-00 11-65 
7-32 10·1 11-75 

. . PtAa Were Bmin the middle of September_ Twelve pots of equal capacities wen 
1ill8d.u.h.5 Jbs.Jlf pUritiedJland each. JIoIld about 20 -m.of aaetly the AIDe weip& ani 
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similar in eol~1JlI' weresowuin ea.chpot. The _ds germinated on the third day and 
developed rapidly:' Th? rate of growth of these plants was about 1 cm. per day, and &8, 
these plante grew m their lengths only without any off-shoots, they were found to be much. 
more suitable for these inveetigations than any of the plants investigated before. The 
results of one crop in which the effect of 12 ions WaS investigated are shown in Table XI. 

TABLE XI. 

SEASOl!l'-SEPTEMlIEB-OCTOBER. 

Plant-Pea8 in pot8. 

24th 28th 2nd 7th 9th 15th 
Ions. Sept. Sept. Oct. Oct. Oct. Oct. 

------
Blank .. .. .. .. 10'34 15·64 19·9 25·6 32·64 40'4 
Thorium .. .. .. 10·26 18·85 22·8 25·7 35'56 #·6 
Uranium .. .. .. 10·34 17·94 22'0 28·64 34·85 44·1 
Cerium .. .. .. 10·30 17·64 21·9 27·58 34·64 44·7 
Zinc .. .. .. . . 10·37 16·25 20'14 25·8 32·8 40·6 
Nickel .. .. .. 10·30 15·84 20·22 25·64 32'4 40·8 
Cobalt .. .. .. 10'31 16·44 19·64 25,67 32·1 41·1 
Manganese .. .. . . 10·29 ' 16·59 20·14 25·55 32·54 40·4 
Calcium .. .. .. 10·26 16·9 20·64 24·93 32'3 40·3 
Barium .. ,. .. 10,31· 16·8 20·75 25·1 33·22 40·45 
Strontium .. .. .. 10'36 15·7 20·85 25,65 32·54 40·56 
Blank •. .. .. .. 10·32 15·84 20'15 25·56 32'56 40·31 

The above readings are the mean of five plants which were found t:> show exactly 
similar growth. The growth of a.ll the pla.nts in one pot (about 15 in number) was first 
separately measured, and only those were seleoted which showed exactly the same growth. 
The remaining plante were all removed. It will appear from the above table that thorium, 
uranium, and oerium effected the plants very appreciably, but no effect was noticed in the 
presence of any other ion. Two other sets of experiments were simultaneously started in 
water oulture and in sand in the first week of November, but in these sets only the three 
effective ions were tried. 

TABLE XII. 

SEASON-NOVEMBER. 

Plant-Pea8 in 8and. 

Maximum length in cms. of the plants on 

IODlI. Total 

30th 6th 13th 18th 20th growth. 

Oct. Novr. Novr. Novr. Novr. 

---
Blank •. .. . . 14·0 ' 25·8 30·8 38·9 41·8 27·8 .. 

14·0 25·4 33·3 47·4 49·6 3.,)'6 
Thorium .. .. . , 

.14·0 .23·9 j!8,0 42·0 47·i 33'8 
UJ'anium .. ... -.... .. . 

14'0 26·2 31·1 44·0 49·1 35'1 
Cerium .. .. .. 
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TABLE xm. 
SUSON-NOVEMBER. 

Plant-Peas in uoater cuUure. 

Maximum length in CIIl8. of the planta on 

lona. Total 
30th 6th 13th 18th 20th growth. 
Oct. Now. Novr. Now. Now. 

Blank .. .. .. .. 21·0 34·8 44·2 liI·6 61·6 30·6 
Thorium .. .. .. 21'0 42'3 65·3 61·2 62,2 41·2 
Uranium .. .. .. 21'0 40·1 48·9 69'6 60·3 38'3 
Cerium .. .. .. !ll·O 38·3 47·1 65·' 66·8 36·8 

Barley.-ExperiIIients in water culture were tried. Difficulty in the me8.8urementa 
in the case of barley W8.8 experienced since from an early stage they developed branohe •. 
Some of the pla.nts developed three or even four branches and the~e h!ld to be discarded. 
PlaD.ts which were of the sam, form and developed only two branohes were selected for the 
experiments. The maximum lengths of the taller branch are indioated in the following 
tables~ . 

The plants were sorted from a orop of 600 plants, which were lawn in aill big dist. 
containing equal quantitites of pure sand. The readings in the following tablfol are thll 
mean of the three pla.nts. 

Iona. 

Blank .. .. 
Thorium .. .. 
Uranium .. .. 
Cerium .. .. 
Zino .. .. 
Ma.nganeee •• .. 
Nickel .. .. 
Coba.lt .. .. 
Silver .. .. 
Lead .. .. 
Blank .. .. 

TABLE XIV. 

SEASON-N oVE1rlBlIiB·DEOEMllEB. 

PlanU--Barky in water etdtur-. 

14th 19th 24th 28th 2nd 16th 
Now. Now. Novr. Now. Deer. Deer. 

15'0 26·2 32·2 34·4 42·6 45·6 
15·14 26·3 31·68 35·8 «·6 47·9 
15'08 25·9 32·35 34·9 42·86 «·92 
15·15 26·22 32'56 34:5 Rejected on account of die-

15·2 25·9 32·4 34·3 
aimilar growth. 

Uncertain readings after 28tb. 
15·14 26'2~ 32·00 Reject eel on account of diuimilar 

growth. 
15·00 25·9 32·18 34·32 42.361 45'12/ 
15·06 26·2 32·16 33·92 42·16 45·45 
15·23 25·8 32·6 Develop eel yellowness on the edgea and 

. hence rejected. 

I .15'12 25·12 32·14 33·4 4Hi I 41·6 
15·17 26·1 dam aged. 

The irregularities in the above table aile obviously due to the fact that the barley 
pla.nts from the early stages developed in branches and not in their \engtha only. 

.. A perusal of the a.bove tables will show that thorium nitrate, uranium nitrate and 
cerium even when added in very small quantities have a distinct aooelerating ,fleet on the 
growth of the plants. The above effect hss been observed in almost all the plants investi· 
gated and has even been confirmed in several cases.. The differences in the growth in the 
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presen~ of other ions were not very marked, excepting that lead was found to have a 
depressmg effect on the grow~h of barley; and copper showed a slightly depreesing effeot 
on the growths of moth and lwar. The plants in which silver was added showed a ten­
dency to develop yellowne88. . . 

As pointed out before, the main difficulty in the water culture and pot experiments 
was that .the growth Ilould not be mell8ured very accurately after about six weeks of the 
replanta~lOn of the plants. It was therefore considered desirable to investigate the effect 
of these IOns on the full growth of the plants and also to study the influence of these sub-
8tan~s on their ultimate fruits. A plot of land bas now been prepared to conduct field 
experunenta on a~ these plal!'ts. ~ plo~ of land 21 ft. X 10 ft. was completed in January 
1932. The analysIS of the soil used In this plot gave the following composition:-

Moisture 17·5 per cent. 
SiOz 46·3 per cent. 
FezOsAlzOs 6·6 per cent •. 
MgO 3·6 per cent. 
Aika.lies 14·0 per cent. 

Qualitative tests for sodium, ~ulphate, chloride and the nitrates were obtained. 
The plot was uniformly filled with the soil of this composition to a depth of 3 feet. 

The whole plot was divided into .12 smallor plots, each separated by walls of tarred tin 
sheets which were kept more than 2! feet deep in the soil. The whole plot was completely 
oovered with a net-work of iron, the walls of the netted enclosure being 6 ft. high with a 
roof 21 ft. X 10 ft. The. plot has been built at a height of I ft. from the ground and is 
bounded by a brick work to completely protect it from the animals and the flow of rain 
water from the sUITmmdings. 

Peas were sown in 6 smaller plots in the third week ot January. The distribution of 
the plots in which the ions have now been added is indicated in the diagram below:-

Blank 
CeriuIl!. (Uranium.) Uranium. Ur~ni.um. 

Blank Blank 
(Cerium). Thodum. Thorium. Thorium. 

Every oare bas been taken to ensure that no diffusion of the ions from one plot to the 
other takes place. Thus in spite of protecting every plot with a tin06heet, the seeds are 
sown in the alterna.te plots only. Every plot is thus separated from the other by a double 
wall of tins sheets, and a plot 2l feet wide. It is hoped that a single wall of the tin sheet 
will oompletely prevent the diffusion of the iOIlii and the plots that have now been left out· 
will be used later on in case no trace of ions is detected in them. 

The construction of the above plot, in which the effeot of three ions only is being investi­
gated at present proved to be a very .oostly one. As a very large number of field experi­
ments ha\Te to be oonducted, a larger area. is now being prepared in which small plots 
separated at sufficient distBnoos are being filled with the Ra. vi sand. It is hoped that these 
field experiments on the plants which ha.ve shown accel('ra~ed growth in pots and culture 
solution during this yesr will be successfully com~leted durmg the next year and the coI?­
plete information n-garding the influence of these IOns on the full growth of the plants will 
be available before the end of the next year. 

A paper on the effeot of ions on the growth of pla.nts including some of the above 
results which have alreadv been confirmed by us is shortly to be communicated to the 
Indian Journal of Agricuiture. 

S. S. BHATNAGAR. 
KRISHNA GOPAL. 
D.N_GOYLE. 
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ENCLOSURE IV. 

BUBJBC'l' No. 30(e). 

REPORT ON THE WORK DONE IN THE AGRICULTURAL R.ESEARCH SECTION 
OF THE DEPARTMENT OF CHEMISTRY, DACCA UNIVERSITY, DACCA, 
DURING 1930·31, AND 1931-32, IN CONNECTION WITH THE SCHEME FOR 
AGRICULTURAL RESEARCH SANCTIONED BY THE IMPERIAL COUNCIL 
OF AGTICULTURAL RESEARCH. 

. At its meeting held in December 1929, the Advisory Board considered an applioation 
from the University of Dacca for financial assistance towarda agricultura1 reeea.roh and 
recommended that a grant for 5 yea.rs be given to the UDiversity for reeea.roh work on 
three problems, m.-

0) Methods for the mechanical analysill of soils : 

(2) The lIBBim.ilation of nitrogen by the rice plant: 

(3) As a subsidiary portion of (1) a study of the organio matter in the son. 
Thill recommendation was &ccepted by the Governing Body and the scheme 11''' ltarted in 
June 1930. 

·2: The progre88 reports for the yea.rs 1930-31 and 1931-32 (AnneJ:Ure8 1 and U) reo 
1leived from the University are now for the consideration of the Advillory Board. 

CHARAN,DAS, 

The 31at May 1932. 8et1t'f14rJ. 

ANNEXURE I. 

REPORT POR TB1I YBAB 1930-31. 

A BRIBJ' REPORT ON THB WORK DONB AND RESULTS OBTAIlfBD m TIIII AOBICULTt11lAL CIm· 
IilISTBY SEarION OJ'THB DAOOA UNIVBBSlTY DUBD'G TBB PBBIOD 1sT Jt1IfB 1930.llfDl 
31ST ~ 1931. 

M ecAanicoJ, .4 nalYN 0/ Lateritic 8oa,. 

Three enning methods 1I.Ild one new method of mechanic&l an&1ysill were tried on • 
number of samples of lateritic soils, two from Dacca and four from the dilltricts of Hazari· 
bagh and Santh&i Parg&nall in Bihar in order to find which method gave the muimum 
diIIpersioD. The methods tried w~ :-

(I) Internaticmal Method (H2 Or-Hel-NBs) but withont the peroxide treat­
ment since lateritic soils contain little orgaDic matter. 

(2) Sodium chloride method (N&c1-NaOH) as developed by Dr. Puri. 
(3) Sodium carbonate method (Na! C08 ) as developed by Dr. J08eph but asing 

the pipette technique in place of sedimentation. 

(4) Sodium Hydroxide method (NaOH) in which attempt 11''' made to disperwe 
the soil with a sm&1l dose of NaOH withont the previons. NaCl tre&tment .. 
ill (2) or the &cid treatment as in (1). 

:tn 8.ddition to above four more Dacca BOils were analysed by (1) and also by (2) and l' 
other Bihar soils by (2). Complete analyses were made in all CaBell. 

Both internatIOnal and NaCl methods dispen!ed &ll the D&cc& soils practic&1ly to the 
I!&me eJ:tent but in the case of two out of four Bihar soils the amount of clay obtained by 
the latter method was diIItinctly greater. There was also a 1088 by solution of soil msterials 
to the extent of about one per cent. as a result of the acid treatment in the International 
method. On adopting a much longer period of shaking in either method, no gain in the 
amount of clay or clay pl'UII silt was obtained. Thill8hoW8 that in the case of lateritic soila 
the maximum dispersion was oblained by the prescribed treatment for each method. h 
&ll cases the Na2 Cos and NaOH methods gave much smaller amount of clay than did the 
ther two methods. the amount obtained by Naz CO. being minimum. The lower diBper-



lion with NaOH is believed to be due to the fact that the amount of alkali added 11'" in­
IUfficient to convert the whole of the clay into sodium clay. But this W88 not so in the 
case .of No.2 COa method. Obviously the maximum dispersion in the latter case dON no' 
take place in one operation. Analyses are in progre88 employing higher doses of alkali and· 
ilIe lIeClimentation technique in the NaOH and the Na2 COa methods respectively. 

Problem oj Nifr0QIm Supply to Ri~ PlanU. 

. Estimations of total nitrogen, ammonia, and nitrate were made with 88 little delay 88 

po88ible in fresh soij samples taken periodically from two cropped and· one uncropped 
paddy fields in the Government Farm at Dacca with a view to find out the cycle of changes 
that take place in these nitrogen compounds in such fields. Unfortunately the uncropped 
plot had to be rejected a few months after the work was begun owing to the discovery in 
the field of bad patches of soil having extremely variable composition. The results ob. 
tained so far for the cropped plots show that the total nitrogen in soil increases during the 
water-logged period in spite of the fact that a crop is standing on the field becomes 
maximum before the crop reaches maturity and then decreases. The maximum gain in 
.oil nitrogen 11'88 found to be 7 to 8 times mOle than the amount consumed by the crop in 
lither plot. 

The nitra.te in soil decreases 88 soon &8 water is admitted into the field and practically 
diBSppears when the latter reniains submerged for a few days. I t begins to form again 
as soon as eXC688 water in the soil cvaporates but so far its accumulation in the two fields 
has not been found to exceed 4 p. p. m. (as nitric nitrogen). On the other hand free and 
II&Jine ammonia in soil .increase when the plots rcmain submerged and gradually 
decrease as the soil dries out. During the water-logged period an average of 15 
p. p. m. of ammoniacal nitrogen 11'88 present in the two plots. The amount has now (in 
March) come down to .') p. p. m. During the early part of the period under review a 
number of methods for estimating total nitrogen in soil were tested. With the Dacca 
Boil the Kjeldahl and Gunning method gave as good a result 88 did the (1) Salicylic acid 
method, (2) DaviBSon and Parson's method or (3) combination of Ulches and Kjeldahl 
method. Hal's modified method to prevent cementation of heavy particles during diges· 
tion was also tried but found to give no higher result. However the salcylic acid method 
with thi08ulphate as the reducing agent 11'88 adopted since it was less troublesome than 
either (2) or (3) and since digestion 11'88 quicker in this than in the Kjeldabl and Gunning 
method. 

RuultI oJ WaIeI: Culture Ezperiment8 with Patl:111. 
(1) Transplanted Aman brought from a field was found to grow best in complete 

nutrient solution having pH 4·6. 
(2) Contrary to observations of Gerric in America 7 to 8 weeks old both Aman and 

Boro plants were found to die out quiokly when Ilaced in a nutrient solution containing no 
phosphate, caloium and magnesium. 

(3) Absenoe of Boron and Manganese in nutrient solution did not affect the growth of 
Boro plants. 

(4) Continual presence of sufficient amount of iron in nutrillilt solutions in an available 
form is 688ential for the growth of paddy. 

(5) Boro plant thrived equally well in complete nutrient solutio~ con~ either 
nitrate or Ammonia. But where both were present more AmmOI1l&' than mtrate was 
absorbed by the plant. 

R.Il'OBT OJ' TJIB AGBICULTt'RAL RESEARCH SECTION 011' ,TJIB DEPABTJRNT OJ', CmonsrB.. ' 
D,uxl.A. Umv.EBSlTY. FOB TJIB YEAR ENDING TJIB 31ST MAaCK 1931. 

Detaikd Report. 

Geneml.-I joined my appointment on 1st June 193~ •. The S~or ~tan~ lit: P •. 
K.De and the Junior A88istant Mr. J. N. Chakraborty lomed their Jelipeotive appomt­
moots on 11th August 1930. 
MU3ICAR h. 



· On 25th May 1930. i.e.. before I actually joined my appointment, ·Imbmitted a lilt 
of aPP:"'atu9 to the Head of the Department of Chemistry for favour of transmiMion to t.he 
Imperial Council of Agricultural Research through the Provincial Research Committee for 
a~proval .and sanction of necessary coat. The list was approved by the Provincial Com· 
Dllttee and finally by the Imperial Council with some modificationa. Unfortunately 
however the University did not receive the money for making necessary purchalllll until 
December 1930. The progress of work during tire period under review waa therefore 
greatly hampered for want of apparatus, etc., and abo for want of a pot culture house. 
It may be mentioned here that during the first two monthlll had to go to Tejgaon to work 
in the Government Research Laboratory since no proper facilities for the type of work 
needed to .be carried out were available here. After the Assistants were appointed In 
August, work was begun in this laboratory. Some fittings had to be made in the labora· 
tory during the month of October which took over three weeks. Thill impeded the pro­
gress of work considerably. Again the want of a fume cupboard where Kjeldahl digestioDi 
could be carried out satisfactorily waa felt from the very beginning and it WBII after the 
receipt of grant from the Imperial Council of Agricultural Research that I could find 
money for the construction of a proper cupboard which hl\8 just been completed. A po' 
culture house is also on its way to completion now. Orders for apparatus neceallary for 
our works have been placed Boon after the receipt of the grant from the Rellea.rch Council. 
When these have arrived the progress of work is expected to be more rapid. I should like to 
mention here that we want another room very badly. At present there Ulnot even enough 
apace for our ordinary routine works and consequently it will be impossible to find room to 
work with the microscope, incubator and other apparatus which are expected Ihort1y. 

A note on the lines of work which this section propoRed to following waa drawn up 
and shown to the Director of Agriculture, Beng"l. for criticism, wbo fully approved it.. 
A summary of this note was forwarded to the ~gistrar of the Uoivl'J'Sity for favour 0' communication to the Imperial Council of Agricultural Rasearch in August Hl30. 

In conclusion, I want to expre!ll\ mythankp to Messrs. FinIow and Carhary, the Director 
of Agriculture and the Agricultural Chemist, 13engal, for trying to hplp me in evcry posAible 
way whenever I approached them for advice, for experimental plata to be placed at 
my disposal or for the purpose of borrowing apparatuA, et('. 

Tile 414 Aprii lIm. 
ASHUTOSH SEN, 

'Rueara. Fellow ill A.,ri.eulturaJ 
Chemimy. J)acw [1 nil"ll'~itJl. 

Dm.uLs Oil' WORK DONE BY DR. A. T. SEN, RESEARCH FBLLOW I1II AflBICULTJ;LU. CuBVI8" 
TRY, DACCA UNIVERSITY, Dr COLLABORATION WITH MBSSRS. P. K. Dill AlfD J. N.' 
C.lUKRAlIUR'1'l', SENIOIl AND .JIJNIOR A.'!S[ST,\1'iT'l. I 

I.-Mechanical A1Ialym of T.atnitie Boal.. ·1 
It was pro~d to try at first a few existing methods pi mechanical aJ?Alya~ on a 

number of latentic soils with a view to find which gave the maximum dilIperslon WIthout 
being drastic and without consuming unduE' time and labour. On the existing mf!thoos thel 
one revised by A. E. A. (England) in 1928 bow known a.~ the Intemational pipette method 
has been very widely adopt.ed. Thl' dispersion of soil in thi9 method is efIoo~d by a pre- I 

liminary treatment with HI Oll to removE' organio matter followed by an acid treat~nt 
to destroy carbonates and finally by sha~ing a suspe1lllion of thfo treated soil made a1kahne 
by ammonia. Since tropical soils contained 'fiery little organic matter, it haa been ~ggest.1 
ed by many that HIOz treatment was unnecessary for lIuch soil~. The peroxide treat­
ment has therefore been omitted while using this or othf'T methods in this laboratory. A ' 
number of people, howevE't, objpct even to the acid treatment and notably among!!t- them I 
areDr.JoscphandDr.PuriwhoadvocatetheuseofN&2COI and NaCl (with li!tle Na<?H) I 
respectively III the dispersing agent. The clay in the soil is thus conyc~ mtl? Sodium 
clay which both these authors claim, and right so, to be far more elllily dISpersible than 
Ammonium clay. The two mf!thods will be termed Na2C03 and NaCl methods~ 

As regards the division of fIOil into fraction.'! the Atterbnrg lleale, haa IlCnf been ~. 
venally adopted which is as follon :- .. '. .~. .... .' .' : 

eo- sand 2-0 mm. to 0·2 DUD, "." . 



Fino sand 0·2 mill. to 0·02 mm;, silt 0'02. mm. to 0'002 mm. and clay iJelow 0.002 
. mm. This scale in grouping tho fracti01l8o was aJso adopted in this labo ..... 

tory. . 

In the International and NaOl methods the pipette technique is employed to obta.ip 
the silt B:nd t~. clay fractioll!!. Dr. ,Joseph, however, finds the tecbnique unsuitable for 
Sudau sOLIs whloh refnse to disperse eomp!etely at one operation. He, therefore, ~vocate. 
the extra~tion of clay and silt by sodilnentation. The repeated treatments involved in 
the latter proceRs further di8per.i~ soil particles not fully dispersed in the first operation. 
'But the principa.l obj60tilln to analysi3 by sedimantation is that it ta'res considerable time 
to be completed, so that unle'ls it i'l found absolutely necei!.~ary tbe rapid pipette technique 

. s!lould be adopted wherever possible. When this work was going to be begun in tllis 
section, mechanical ana,[yses of a. few .typi~al Bengal Boils including a lateritic I!oij from 
Dacca wereboing conducted at the Agricu[tural Chemist laboratory at Dacca, using th,e 
1906 Sedimentation the Naz COa sedimentatiou and the International pipette method~. 
Consequently it was decided to postpone the trial of Na2 COs method until result80f these 
analyses were available. Meanwhile analyses of a number of samples of Dacca soils were 
begun by thli International and NaCI methods. The results of complete analyses of aix of 
them are given below. 

It is evident from the table that in fonr out of six oases both methods gave equal 
amounts.of clay willIe of the remainin~ two cases the International method gave once one 
per cent. more and .once one' per cent. less clay than that given by the NaCi .method. 
Again, th$ average differen0es in the amounts of silt and fine sand obtained by the two 
methods are not very much larger than the sta.ndard errors. It is clear. therefore, that 
both methods disperded the soil more or lelS to the same extent. There was of oourse 
80nle loss by solution as a re,iult of acid treatment in the Internationa.! method. This loss 
,wa.'1 found to average at 1· 3 per cent. for the above samptes. H the average of the total 
peroentages of the variou~ ft'aotions (last coltlmn) obtained by the two methods is caloulat­

,ed. it will be found to be 96,1 per cent. for the Interna.ticnal and 97 ,3 per cent. fbr 
the Nael method respectively. The [ower va.Jue for the International method is obviously 
due to the loss by solution. Apart from the defents the Interna.tional method appears ~ 
he as suitable as the NaCl method for Da.cca soils. 

TABLE I. 
Various fractions as pereimta3ea of air.dry soil by tM I merna/wool Gild N!lOl M dhatlJ. 

Clay. Silt. Fine sand. Coarse sand. Total. 

Sample from-
Inter. NaCl. Inter. NaCl. Inter. NaCl. Inter. NaCl. Inter. NaC!. 

-- ----I-

1. Khoskhana, Dacca 22·3 22·3 31·5 31·7 38·2 36·1 2·8 3·3 94·8 93·8 
. , ... 

2. Do. .. 24·3 24·2 32·2 33·8 36·0 36·1 2·7 2·9 95·2 97·0. 

3. Do. .. 25·3 25·4 31·4 33'4 35·9 36·2 2·8 3·1 95·4 98·0 

.•. N;HaziDacca .. 18·4 17·4 27·6 31·3 38·2 36·8 10·4 11·3 94·6 96'8 

0.· Do. .. 18·4 18·8 32·" 34·1 38·1 36·5 9·6 9·8 98·8 99·2 

6. Do. 16·9 18·2 32·8 32'5 37·7 37·7 10·5 11·0 97·9 19·' .. 
Average difference 

. between interna-
tional and NaCI 

1·09 0·43 . results .. 0·45 1·35 

, .S~dard error .. +0,62 +1·01 +0,'11 +0·19 
- - - -
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To avoid fluctuations in· tempt'lrature effel'ting th" resultAI a thiok ... al1ed airtight 
w~dl!'n box was used in which the suspensiollll were allowed to stand for the requiaite 
Dumher of hours before clay fractions were pipetted. When the room temperature ohanged 
by ? ~l'~ the temperat~re inside the box altered by 1888 than one degree. The alight 
vanatiou m temperature did not affect the result. Thill Willi becauBe 70 per Of'nt. of tbe 
clay in the Dacoa soils have diameters below· 001 mm. Further, a longer period of ahakill(( 
in the Interna.tional method and also 24 hours' shaking in tbe NaCl method were employed 
withC'ut conse1luent lZain in the amounts of olay and tbe silt fractions. ObdouBly the 
·maximum amollnt of dispersion JlO88ible by either method Willi obtainM by tbe PJ"eIOribed 
t..,atment for each. 

Next complete analyses of III samples o~ lateritio soils and aub-soil. from the dilltricts 
of Sontba.l Pa.rganas a.nd Ra7.aribagh in nihar were made using the Na.C'l In('t.bod. \1oat 
of these samples were ta.ken from paddy fields but one sample Willi collected near the .ide 
of a hill where laterisa.tion had taken place in til ai'" and the granulated strueture of tbe 
loil BO common to Ia.terites was clearly evident. After examination of the resuIts of 
analysis, four sampll>'! were selerted which wflre considered typical of the different parts 
of the two lateritic di/ltricts. Th~e four samples were then analYM'd All&in by the Jnter· 
national a.nd the Na.2COa nlt'thods uqin~ the pipette tochnique in the latter callf'. Since 
NallCOS would come into the clay traction, the theoretical amount of NalC'Oa present In 
20 c. o. of the pipettett volume W8l! dflducted from the wei~ht of the evaporated amount to 
give the actual weij!ht of clay. An error is introduced in thil way llince the R iana ox· 
chansred for Na ions will ca.nse some 1000s of carbonic add d\1ring evaporation. This lOll, 
bowever. is small Bnd therefore nt'lZli¢ble in the C'8IIe of lateriti!' loilll. Bl'aide. tho Inter· 
nat.ional and Nn.2f'Os methods, a new methnd wbich will bf! tenned NaOJ{ rr.eth,d 11'81 

tried. 'In this met.hod 10 c. c. of N/IO NaOH were added to a 8U8pension of 20 gml. of loil 
in 100 c. c. water (about 7 to 8 c. c. were found to make the luspension alkaline to pbeno­
pthall'in). The mixture was stirred by means of a glass rod for about 6 minutee and then 
tra.nsferred into a stonpered bottIe and shq,1cen ovemigbt with about 500 c. o. of water. 
,ThesusP8nsion was then made up to two litres after separatinct tbe coarse ... nd and the 
nsual pipette technique was adopted. If in the Nail COs and NaCl methods the primary 
intention was to convert the clav into sodium clay. the NaOH method would Very likely 
do the same. As a start treatment with stronqer concentrations of NaOll W&8 avoided for 
ohvious reasons. The concentration used 11'&8 the same l1li that in the N..cJ method where 
Na.OH is add~d a.fter removin~ the excess salt by washinct. In the NaOH method, there­
fore, two opera.tions are saved, f1iz., the treatment with NaCl and the lubsequent washinq 
of excess salt for which extra care has to be taken especially towards the end to avoid 
peptisa.tion. In addition to the four Bihar soils. two Dac('a soils were analysed by the 
Nail COs a.nd NaOH methods. Complete analyses were made in an eases in order to 
check the figures for the clay and the silt fractions by 6nding the total. The clay and 
fractions are given on the Dext pa.ge. 

It is evident from the figures that the NaOll method failed to disperse the soil to the 
eame extent as did the Inter1l1nional or the NaCl method. Probabl., the amount of alkali 
added (10 c. c. of N/IO NaOH) was too sman to convert all the clay into I~dium 01",. 
Further trial with the dispersion is now in progress nsing slightly higber concentrations of 
the alkali that will not unduly react with soil constituents effecting 1091 of .iliea by solu­
tion. It ma.v be of interest to mention bere that in the technical communication No. 17 
of the Impe~ial Bureau of Soil Science a copy of which bas jnst reached thilllaboratorr. 
one finds that Professor Robinson bad proposed the use of NaOH in place of Ammonia 
in the International method; He observed that the method thns modified gave the beet 
results. In this laboratory it was also thought at fiNt to introduce tbill modifieation in the 
International method. but in view of the prevailing diverse opinion on the cleeirability 
of a.n acid treatment in the mechanical analysis of soile and also in view of the fact that 
cementing materials sucb as caCos are generally present in laterio soils in very 8mall 
quantitiea, it was decided to omit the acid treatment in the NaOH method. Professor 
Robinson, bowever, used NaOH eight times more than the quantity ueed to dillpene the 
Boil in the NaOH method. 
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TABU II. 

Clay lind sm peruntGgu 0/ lIir.dry .oil obtained by di//erelll mdMd •. 

Percentage of olay by- Percentage of silt by-

Soil from-
Inter. NaCl. Na2CO NaOH. Inter. NBC1. Na,C03 NaOH. 

1. Khoskhana. Dacca .. 25·3 25·' 22·0 21·' 31·' 33·' 36·, 38·1 

2. N. Hazi Dacca .. 18·' 18·8 15·8 16'7 32·7 34·1 37·7 37·5 

3. Giridih 1. Hazaribagh 21·2 21·8 14·' 17·2 8·2 9·5 U,S 13·' 

•. Giridih 5. Hazaribagh 30·3 35·0 26·9 29·' 12·5 11·6 16'1 14·5 

II. Deoghar 11. S. P. ., 21·1 21·3 18·8 19'8 15·3 16·9 18·, 17·8 

•. Deoghar 15. S. P. .. 29·2 31·1 27·1 29·1 12·6 13·2 15-9 22·0 

• 
. What. however. appears to be very striking in the results given in the preceding table 
1& the faot that the dispersion effected by the Na2 COs treatment was the minimum. The 
amount of Na2 COs used was sufficiently large to convert the whole of the clay into sodium 
clay. Dr. Joseph's apprehension', therefore, regarding the maximum dispersion at one 
trea~ent appears to be justified. Accordingly analyses of the above soil samples are 
being made again by the N aa COa method but this time using the sedimentation technique. 

In two out of the four Bihar soils more clay was obtained by the NaC! than by the 
International method .• It is probable. therefore. that with different kinds of lateric soils 
extent of dispersion by the two methods will be different. Attempt is being made to secure 
through the Direotor of Agriculture. Bengal, a number of samples of lateric soils from all 
over India. When these have been received and various methods with modifications 
have beEln tried on them, it may be possible to suggest a method that would be suitable 
for all kInds of lateritio soils in India. 

2.-The problem 0/ Nitrogen Supply to Rice Plant". 

In an investigation of this kin<i it is essential to know first of all the cycle of changee 
that take place in the various nitrojren compounds in paddy fields. Accordingly estima­
~ions of total nitrogen, ammonia and nitrate in some of the rice fields in the Dacca Govern­
ment Farm are being made at different periods from middle of June 1930 onwards., 

Method 0/ utimating tot{J1 nitrogen in .mI. 

Kjeldahl method or one of its modifications is generally used when the soil !lontaina 
no nitrogen. When nitrates are present in appreciable amounts precautions are taken 
to arrest the nitrio aoid which otherwise will volatilise away thus giving a lower value for 
nitrogen. The following three known methods which give total nitrogen including nitrate, 
have been tried and were found to be equally efficient :-

(1) Combination of Ulches and Kjeldahl method as suggested by Bristol and 
Page. 

(2) Davisson and Parson's method. 

(3) Salioylio acid method, A. O. A. C. 

In the salicylio acid method, thiosul'pha~ has been found to be a ~ore suitable redu?­
ing agent than zino. Moreover, when zmo IS used. an excess of alkali has to be added m 
subsequent operation to dissolve the precipitated Z~ (OH)2' Bal's ?Iodified. met~od. 
N., treating the soil with water to prevent t~e cementatIOn of h~v:r ~tlcles durmg ~ges­
tion was also tried but found to give no higher results. thus mdicatmg that there 19 110 

poBllibility of soil particles being cemented during digestion in the case of Dacca soils. 



But in the routine work with rice soile it haa been found unn_ary to adopt any of 
the above methods; ;K.ieldahl and Gunning method giving equally good reaulte. The 
reason for this is that rice soils contain no nitrate during the waterlogged period and even 
in dry seasons (up till the writing up ofthis report) aa.mpl __ taining more thaD. p. p. Ill. 
of nitric nitrogen have not been found. Even if it is assumed that the whole of the nitric! 
nitrogen is lost during digestion. the value for total nitrogen will be lowered by a. p. p. m. 
thuB giving an error which is very smaller than the error due to the inherent defect. of thl' 
-method. Of the three methods st,ated above. the fint two are troublesome and laborious 
while salicylic acid method is the easiest, although the latter cannot &mlIIt nitrio acid 
ClIl/loDtitatively in presence of sufficient moisture. . The .ealicrlic acid rnft!v>d. )l!l~ev~r, 
was finally adopted as it arrests at least a part of nitric nitrogen and alao becaupo the 
digestion is quicker in this than in the Kjeldahl and Gunning method. Whether the rapidity 
in digestion is due to the catalytic action of sulphur fonned or to the additional amount 
of S02 evolved by the action of H 2SO, on thiosulphate ie not known at preeent. \Vork~ 
however, is in progress to find an explanation for thie. In case the nitric nitrogen in· 
creases afterwards, the method of determining total nitrogen will be modified accord. 
ingly. 

Sea&onal changu oj total nilrogen in ,oil. 
Three plots, North Hazi·low, Khoskhana Byde and Bouth Ravina, were selected in 

the Government Farm at Dacca. All these plots are unmanured rice fields, the first two 
being cropped and the latteJ' uncropped. Soil samples were brought periodically from the 
three. plots for estimation of total nit.rogea.· 8iftee-the-efleet of air-drying on the nitrogen 
content of these soils was not known it 11'841 decided to determine total nitrogen both in the 
first samples and also when they were dried in air. In order to be able to get an idea of the 
.polSible error involved in the determination, the latter 11'&11 alway. carried out in duplicate, 
From the differences between the duplicate results the standard error of experiment Wflft 

"alculated and found to be 12 p. p. m. for soils containing nitrogen from 900 p. p. m. tQ 1,500 
p. p. m. of dry soil. By trial it was found that the samplying error was minimum when aoile 
from three or more holes (0'.6"') taken at random from the plot were mixed together. The 
difference between the nitrogen figures for two luch composite samples taken on the same 
day from a plot was not greater than the difference between the"duplicate figures of each 
lample. In spite of this two composite samples are being taken periodically from each 
of the above plots since that would enable the calculation of the error, if any, dueto80U 
heterogeneity. In the following table the results of analysis of the fresh loilsamples from 
the two cropped plots are given. In the third column of the table the gain of nitrogen in 
soil since the date of collection of the first samples is given .. pounds per acre assuming 
that half acre foot of soil weighs two millioD POUOlIa. 

TAJILB m. 
8hotoing 8elJ8onal eliangu in 1M ntlrogen con4enI 01 nee Jltld.. 

N. Hazi.low-Unmanured. ., 
Total Gain of 

nitrogen in N. in loil Remark.. 
Date. loil p.p.m. since 

as Ibs. per 21·6-1930. .. 

acre. 
21·6-1930 925 
27·6-1930 910 -30 Aman rpaddy 

on 12-7·1930. 
transplanted 

11·9·1930 .. , I,OS6 322 
12·11·1930 i,112 374 Ear. of paddy appeared.: 
11·12·1930 l,ooS 166 Paddy harvested on 17·)2· 

1930. 
9.1.193J .. .. 1,016 IS2 
11·2·1931 1.014 178 
6-3-1931 •• 1,1>20 190 



'4.93 

Khoskhana Byde-Unmanur. 
ad. 

Total. Gain of 

Date. 
nitrogen in N. in soil 
soil&.p.m. since Remarks. 
as 1 s. per 21·6-1930. 

acre. 

21·6·1931 1,400 

11.'·1930 1,433 66 Aman paddy transplanted, 
9·7·1930. 

12~1l·1930 1,593 386 Ears of paddy appeared. 

15·12·1930 1,567 334 Paddy harvested on 15.12· 
1930. 

16·1·1931 1,543 286 

18·2·1931 1,491 182 

30.3.1931 1,507 21. 

It is evident:from the above table that the nitrogen content. of. aoils inor_ consider. 
ably under crop, becomes maximum at about the time when the ears of the plants begin 
to appear and then decreases. Although at the time ot writing 'up this report the total 
nitrogen in either plot is much higher than what it was in,Junelas1; ,year, the content may 
yet Dome down during the next two and half months and ultimately become equal to the 
original amount. 

This large gain of nitrogen in soil at a time when a decrease would be expected owing 
to the removal of some nitrogen by the crop is rather striking. From the yields of the 
plots (which were about 33 maunds of dressed grain per acre), it can be shown that the 
total amount of nitrogen present in one acre's entire crop (grain and straw) was about 50 
Ibs. Even if all of this nitrogen came from the soil, the amount would be quite small in 
comparison with the gain and loss in nitrogen which the soil sustains in the course of one 
year. Probably this txplains why by growing rice year after year for centuries withoul; 
adding any manure to the soil it has not been pOllSible to deplete the latter of its nitrogen 
content. 

It is difficult to suggest at the moment the oause for the observed gain in nitrogen. 
The figures in the above table tend to indicate that the crop itself has something to do with 
the gain, otherwise the latter would not stop so abruptly as soon as the crop matured. 
If that is so, the results obtained at Pusa claiming the presence of an anmorobio bacteria 
in paddy roots capable of fixing atmospheric nitrogen appear to be well supported. But 
there are also other possibilities of fixation in these soils. Unfortunately by the time this 
laboratory was brought into proper working condition, last year's season was over. More­
over, for want of apparatus biological works cannot yet be taken up in hands. It is ex· 
pected, however, that this part of the problem will be thrashed out more fully during the 
coming season; 

, The uncropped plot South Ravine. had to ,he rejected ,after periodic determinatio~ 
of nitrogen were continued for a few months owmg to the discovery of bad patches of soil 
in. the plot having extremely variable composition. Another plot in East Ravina has 
been 8elected in its place. This plot is divided into two portions one of which is being 
kep1; fallow: and.. the other wiU\J8 orop~ m due .oourae. 



EIJIlG' oj air-dry~. 

In the oourse of the periodio determinations of total nitrogen it. was found that the 
nitrogen oontent of soil samples ohanged irregularly when air-dried. In the following 
table some of the results obtained are given :-

TAlILil IV. 

SlIowing &he changa in 'he nt&rogen contenI oj IOil Mlmplu wilen aw-drie4. 

Total nitrogen iD-

Soil sample from-. Moisture in Fresh Air-dried Dillerenoe 
fresh sample. llamplea samplea p.p.m. 

p. p. m. p.p.m. 
1; N. Bazi-Iow 27·0 925 • 962 37 
2. Ditto 20'8 1,112 1,157 46 
3. Ditto 18·8 1,008 998 -12 
4. Ditto 11'6 1,018 1,032 18 
6. Ditto 10·2 1,014 1,000 -14 
6. Ditto 16'4 1,020 997 -23 
7. Khoshkhana Byde 33·3 1,369 1,322 -47 
8. Ditto 38·8 1,400 1,334 ~ 

9. Ditto 39'4 1,433 1,4.00 '-33 

10. Ditto 43·4 1,593 1,436 -158 

lL. Ditto 40'6 1,567 1,52D -38 
12. Ditto 33·3 1,543 1,510 -33 

It is olear from the above figures that during the procesa of drying certain ohangea 
take place in soil oonditions involving loss or gain of total nitrogen. Attempt is being 
made to find out the oause for these ohanges. The work is of obvioua importance .mce rice 
fields become practically air-dried in Summer. 

Seaacmal changa oj ni'rate and ammonia in .oa. 
Both Nitrate and Ammonia (free and saline) were determined in the fresh loil lampb 

which were collected periodically for the estimation of total nitrogen, For nitrate Pheno­
ldisulphonio acid method was used and for ammonia MeLean and Robinson'l method WM 
followed. . 

The nitrate in soil decreased as soon as water was admitted into the field and prac­
tically disappeared when the latter remained submerged for a few day.. The reappear· 
ance of nitrate took place only after the surface soil had begin to dry up but the aocumw.. 
tLn was never large. Up till riow (i.e., March) maximum amount of nitric nitrogen in the 
plots under investigation has not been found to be more tban 4 p. p. m; of dry soil. Unl_ 
considerable amount of nitrate is formed during the next two months, it appean that the 
leaching of nitrate is not a factor in the animallosa of nitrogen in the two plot.. 

On the other hand ammonia was found to increase when the plots remained lub­
merged in water and to disappear gradually as the soil dried up. During the water-logging 
period an average of 15 p. p. m. of ammoniacal nitrogen waa present in the soil. The 
amount has now come down to I) P. p. m. 

From the figures for nitrate and ammonia in the soil. it appears that ammonia. the 
principal substance from which the rice derive their eupply of nitrogen. The mechanism 
of the prod~ction of ammonia in water-logged soils is not yet fully understood but a recent 
work attributes it to the action of an en!yme (deaminase) of the microftom of the soil. 
Studies in this direction. therefore. appear to be profitable and will be undertaIum in &.biB 
laboratory in due cow •• 
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~,-Water Culture E~. 
These experiments were carried out in the premises of the Is borat.oiy building 88 8. 

l'Ilpar&ts pot culture house W88 not available. The results must therefore be considered 
, lUI provi~ionsl. These experiments will be repeated in the pot culture house which hu 

just been oompleted and it is hoped that more accurate data Will be submitted in the next 
year'i! report. 

Infl'Uen-u 01 reaction on the growth 01 paddy. 

Complete nutrient solution" consisting of a mixture of Ca(N03 )2, KH2PO" MgSO" 
WIUI prepared using fractional gram equivalent of thesubstancea so as to giveoneatmos· 
phere osmotic pressure. The PH of this solution w8084·6. Other PH's with the solution 
,were obtained by adding different quantities of normal KOH solution and in order that 
equal amount of potash was present in all, requisite amounts of normsl K 2SO, solution 
were added to compensate the defioiency, Solutions having the PH's 4·6, 5'7, 
6,2, 7,0 and 8'5 were prepared and taken into two·litre glass jars, two for each PH. 
Rice plants (transplanted Aman paddy) which were 7·8 weekA old were brought from the 
field and grown in tho~e solutions, one plant to each jar, 5 c, (" of 0,5 per cent. ferric 
citmte solution were added from time to time to keep the supply of iron adequate through­
out, It was found that plants thrived best at PH 4·6. On the other hand it was also 
found that in solutions having PH greater than 4,6 Bome precipitation of calcium and 
magnesium phosphate took place, Consequently it remains undecided 88 to whether 
the best growth at PH 4·6 was due to the favourabl .. influence of the reaction on the pIant 
itself or to the fact that s·t this reaction more plant food was avaiIa.ble, Further water 
experiments Will be undertaken during the comiIig season to settle this point. 

Plant lood requirements of paddlJ. 

The purpose of this investigation is to make a systematic ptucy of the effect of all the 
principal food elements on the growth of paddy. The season for Aman paddy being over 
experiments were tried with Boro paddy Using 88 a start the folloWing nutrient solutions 
having one atmosphere osmotic pressure:-

(I) Complete nutrient solutioru: KH2PO, +Ca(NOS)2+MgSO, +Ff' 

(2) No from solution .. 
(3) No Boron+Msnganese solu­

tion. 

.. B 
Fe 

+B+Mn. 

+Mn. 

(4) No Ca., Mg+P solution 

(5) NH,NOs for nitrogen 

(6) (NH')2S0, for nitrogen 

. .NH,NOs +K2SO. +Fe +B MIl. 

.. KH2PO, +NH,NOs+MgSO, +Ol.SO,+Fe+B+Mn. 

: . The same as (5) but ueing(NH')2S0,mpiaceNil,NOs' 

NOTE.-The ooncentrations of Boron and also of Manganese in the above solutions were 
4p. p.m. 

Boro plants which were about 8 weeks old were broug1lt froni the field arid placed 
in the above solutions contained in two-litre glass jars, two for each: Iiolution. Except 
in the no iron 5 o.C. of O· 5 per cent. ferric citrate were added to the solutions from time to 

. time to keep the supply of iron adf'quate throughout. 

The following observations were made :-

(I) There was fairly satisfaotory growth of plants in all the jars except in the no iron 
and no Ca, Mg and P seriee. 

(2) Plants in the no iron series showed distinct pigna of iron deficiency after abo~t 
two weeks and in the course of the nsxt few weeka most of the leaves became chlorotiC 
and' half dead. 

(3) Plants in the no Ca., Mg and P series did not thrive from the very beginning and 
developed no more roots than what they had when they were brought froin the field. 

(4) The growth of plants in no B and Mn series was as good as that in other compleM 
nutrient solutions. 
]4123I1t~ 3 z 
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(5) Them waa no visible difiemnoe in the growth of plants in the thme different IIf'Ij 
pfcompletenutrientsolutionscontainingnitrogen 8& NOa,NHa Bnd NH.N03 , nlIIpectiwly 

(6) Analysis ofthe complete nutrient BOlution containing NH,NOa showed that of th 
105p.p. m. of each of ammoniacal and nitric nitrogen originally preaent 25·2 p. p. m. o~ 
ammonia nitrogen and 75·5 p. p. m. of nitric nitrogen were left in the 80lution after th~ 
growth of the crop. 

From the results of the above preliminary experiment it aplX'a", that rice plantJi 
can thrive equally well when nitrogen is available in the form of either ammonia~or nitrate 
Where both are present ammonia is taken up by these plante in preference to NitrAte. 
Furthermore, that iron is an eBsential'element for the growth of rice plante is fully bol'lll 
out by the results of the e~riment which also ahow that it is not _ntiP I that t 
of Boron and Manganese should be present in the ml'dium for the good growth of ri i 
plants. Lastly. thl' results do not support the recently publishod oi>&>rvation of Gerri 
i9 Amenca that paddy seedlings which have been grown in metiium containing the /Ul0llti I 

sary food elements for four weeks can grow subsequently to maturity in abfM,noe of ('ai , 
cium, Magnesium and Phosphol'l1ll. ' 

Pr"fIMmfM 0/ FutI,'~ Wark. 

1. C'"ontinuation of the meohanical analysis of lateritio Boils from different parta of 
Indis using a number of known methods. 

2. Trial of new dispersion treatments suits ble for lateritel. 

3. Work on the speoification of cultural difJeren0f'8 in soils. 

4. E~timation of Silica, Aluminium and Iron in the typical lateritio Ivila eoUectforl1' 
from different parte of India for the work in (I). I, 

5. '1;he same as (4) but in the clay fractions of the lOW.. 

6. Studies on the physical properties of the lateritio loils and olays. 

7. Mechanical analysis of silt-laden river water taken at variOUl place. along J:
1 

river and also of the silt soils deposited at tboee plaoea. (Thilwork ha.a beed:, 
kindly suggested by Mr. Finlow, the Director of Agriculture, Bengal). ~ 

8. Continuation of the periodical estimation of total nitrogen, ammonia and nitratAjll 
in three cropped and one unoropped plots. 

9. The same as (8) but with paddy grown in plots.. 

10. Periodic estimation of NBs and NOs in the water standing above the lil'ld. 

11. Estimation of total nitrogen in BOil and in rice' plante grown in pota at v.rioul~ 
stages in growth. . 

12. The same aa (11) but using known solutions and 8&od. 

13. Further sand. and water culture experimente with paddy ulling inore8llinlil 
amounts of ammonia and alao nitrate. 

14. Water culture experiments to find the reaction moat suitable for th .. growtj,~ 
of rice plants. .:1 

15. Continuation of the work on the plant food requirements of paddy. 

16. Determination of the nitrogen fixing capacities of the field and pot willi. ml(lt'~i 
\ experiments (8) and (9) at different periods throughout the year. . 

r 
17. To parallel series of experiments in one of which, nitrogen fixing organiamlH 

will be grown alone and in the other same with algll!. .. 

18. Attempts to isolate organism from paddv roots capabll" of fixing nitrogt'n. 

19. Studies on the mechanism of production of anunonia in soil under the watet¥ 
logged condition. 

20. Estimation of the amount of silt, if any, and of the nitrogen therein which i) 
deposited annually in the fields under experiment (8). . 
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ANNEXURE n. 
RBPOBT FOB TBlI YBAB 1931·32. 

1. Meduznical Analy8i.t of Lateritic Soil&. 

During the year under review a large number of samples of typical lateritic soils occur­
ring in different Provinces all over India were obtained through the courtesy of the Provin. 
cial Agricultural Departments. The four methods of mechanical analysis described in 
detail in llIIlt year's report. were tried on these soils with a view to find out which of them 
gave the maximum diapersion without being drastic and without consuming undue time 
and labour. The methods were-

1. International method without 
peroxide treatment. 

2. Puri method 

3. Direct NaOH method 

4. Sudan method 

(HCI.NaOH)-Pipette t",hnique. 

(NaCl-NaOH)-Pipette technique. 

(NaOH)-PiPette technique. 

(NA2COs)-Sedimentation 
cedure. 

pro-

In this report, however, the results are given of the mechanical analysis of 18 soils 
which may be taken to represent the whole lot of the above BOils fairly well. The colour 
of these 18 soils, their 1088 on ignition, organic matter determined by the wet oxidation 
method, carbonate oontent by Collin's Calcimeter, total exohangeable bases by electro­
titration, p.H. values I by H·electrode, eto., are given in Table I below. It will be found 
from this table that Indian laterites generally oontain little organio matter and are extrem .. 
ly poor in lime oontent and exchangeable blllles. 

TABLB I. 

Showing organic maUer,lime content, e:echangeable baau, pH, etc., in Indian lateriIu. 

"8 
~ 

.. ::1_ 

0k tie 0 ~L ~ 0 
I.. 

~ 
-; .. 8 -~ 

~ ! 0 .. _~ i 
Soil frolL Colollr. _s ::I Ji~ t- .. 

:~ Il 
~~ ~ 0'':' .; i _2 t:I =3·; :0; t:I 

t:I 0 1] 0 Sll -::: .8 E> .! ~~ := 0 ~_S e, UJ .3 0 :s Q ... 
1 34 Calicllt. Madl'88 .. Red .. .. 1-9 16-5 4-0 Trace 1.4 5'1 
2 58 Kumata. Bombay .. .. .. 2-4 14-8 5-6 Nil /j'7 6'0 
3 64 Tenasserim, Burma .. D~rkbrown .. 4-1 10-8 3-0 .. 2-0 5-7 
4 74 Bhuban .. war. Oriaaa .. Ligbt yellow with 0-9 /j-8 2-6 .. 4-5 /j-/j 

tinge of brown_ 
I-I 9-7 1-9 0-034 3-9 6'6 6 24' Raipur. C_ P ___ .. Red .. .. 

6 30 Teliparamba. Madraa .. Dark brown .. 10_2 26-0 6-3 Trace 2'7 6-4 
7 80 Satgaon. Assam .. Lightn.od .. .. 1-8 U-9 4-2 .. 0-7 /j'0 
8 1 Giridih. Behar .. Deepn.od .. .. • .. 6-6 2-9 4-6 7-2 
9 5 Do_ .. Red .. .. .. 6-9 3-3 Nil 1'7 6'7 

10 U Dooghar. Bohar .. Yellowish brown .. .. 5'6 2-0 Nil 3'3 6-7 
II 15 Do_ .. .. Red .. .. 0-4 7-4 2-9 Trace 2'5 6-8 
12 98 North Haji Dacca Farm Light yellow with a 1-3 5-2 1-8 Nil 1-7 6'6 

tinge of brown_ 
1'9 7'8 2-8 Nil 1-7 0'0 13 100 Khoskhana Daoca Farm Light yellow with a 

tinge of brown_ 
3-8 1-4 Trace 4'2 7-7 14 26 Guntur. Mad ..... .. D .... pn.od .. .. .. 

15 20 Insein, Burma .. Lightn.od .. .. .. 4-0 1-0 
Nil 

1-3 5'S 
16 38 Bankura. B.ngal .. Do_ .. 0-3 4-7 1-0 3-1 6-4 

17 44 Birhhum. Bengal .. Light yollo';'- .. ith a .. 2-8 I-I Nil 2-7 8-1 

18 53 Midnapore. Bengal .. tin~~ brown_ .- .. 2-8 1-0 Nil 2-6 5'S 

- -.0'llanio matter w .. not determmed ,n th,. and other 801Ia wbere the percentage 1008 001 JI:lllt'OD 

• maII. 
.... 
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In Table II below are given the percentages of clay and clay + .ilt obtained by the -
four methoda of mechanioal analyaia as .~tec;l above. ill the 18 BOils under invEilltigation. 

, 

, 

TABU It 
f~~kzg8 clay an4 clay + IiU 'n Oir4'7111OiZ • 

........ ........... ".", , .. " , • ~ •••• I • .. ~.·.r . 

Clay %. Clay + ailt %. 

-
Soil 

Interna. Puri Direct Suda.n Interna. Pori Direct SudaD 
tional method NaOH method tiona! method NaOH method Nq,. method JNaCl. method, ~a.C08 method (NaCl. IWIthcd_ CNa. 

(H;Cl. . ~()~. (HCI • NaOH), CO" NaOH), NaOH). 

,. "', 

Jo 43,'& 9:.0 4.3:5 44'j! 67'5 17'5 57'6 66'9 

~ 4:1'/1 ~~.~ , 4~.·4: 43'$ 65'1 31'4 66'3 64'6 

3 1~'5 ~'7 
, 

19'2 19'9 27'3 16'2 28'8 27'7 , i , 
4 17'2 12'6 UJ'3 17'1 36'4 36'8 38'6 36" 

6 17'1 14'4 16'6 14'9 31'3 23'7 32'7 .. , 

6 41'9 6'~ 41'2 42'6 66'9 14'8 6('8 63'6 , 
7 27'3 15'0 2'7'9 .. 47'9 41'0 48'8 ,. 

" 21',2 21:8 22'1 20'5 29'4 31'3 31'8 29'7 

9 30'3 29~9 31'7 31'3 ~'8 43'6 43'7 43-6 

10. 21'1 21'3 21'4 22'3 36'4 38'2 37'& 36'7 

11 21)'2 31'1 31'1 30'3 41'8 44'3 44'2 42'0 

12 18'4 18·8 17!7 17'2 51'1 52'9 53'6 .. 
13 2,5-3 f 2g:4 25'6 24'2 5(1'7 58'8 59'9 

; " 

14 12'0, r 
I,2'8 11'1 16'0 16'0 15'0 , .. " 

15 12,.6, 10'7 10~8, .. 18'9 19'2 19'6 '. ( 

1~ 19,'0, ' 17'" 17'7 .. 3()'0 27'0 29'2 .. 
17, : 9:2: lQ'1 9rG ., 23'7 24'9 25~ ; .. 
1~ 10'5: 19'3 10'0 .. 22'1 23'7 22'3 .. 

., . , " 
. _.,. ." , ' 

Itis evident from the above table tJmt the International. Direct NaOH and the 
Sudan,Methoda gave almost equal results. CoIl8equently for lateritic BOils which contain 
little or no Ilalciuln, carbona~ and very little exchangeable baaea (Table I), there is no 
obvious gain, by introducing the HCl treatment as in the International method nor by fol· 

. lowing the sedimentation process as in the Sudan method. Purl method, however, failed 
, to disperse, the first Beven BOils adequately althought it gave results &II good &II those obtain· 
ed by other methods for, the remaining soila. I~ should be .tated herdhat the dispersion 
iDthei International-and-the direct NaOH method W&ll effected by 24 hour. ah.aking of the 
.oil suspension made a.lkalin:e by 4 o ... of normal NaOH aolution whereaa ill the Purl 
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me~od th{ sua~on waa made just a.lka.line to phenolphtbaIeiD (about 1 c.. c. of 
N.NaOH was reqUIred) and then l~t for .5 to 6 hours with occasional hand shaking. In 
order ~ see, th?refore, whether ~per8lon by Purl method improved by employing the 
mecha.rucal shaking. and ~o by uawg a. larger quantity of alkali four BOils I, 2, 3 and IS 
were selected and dispel'8lon treatments as stated in Table m below were tried. 

T4lILB m. 

Percentage clay and clay+3iU obtained by employi"1l diflert:nt dilJperBilm weaImmU • . 
Interna- Direct Puri Puri Direct Purl 
tional NaOH method method shaking me\bod 
method using 4 c.c. suspension suspension of suspension ::ion using N.NaOH just alkaline. shaken 24 for 24 hra. for 

Soil No. 4c.c. N. bra. after after 24bra.~ 
NaOH. making. making just o.o.N. 

just alkaline. NaOH. 
alkaline. 

Clay %, 

1 43'8 43'5 9'0 22'7 26'1 43'4 
2 43'6 43'4 16'3 31'8 20'7 44'2 
3 19'5 19'2 5'7 12'2 U'3 19'1 
6 41'9 41'2 6'~ 26'3 28'0 38'\1 

, Olay+3iZI %, 

1 57'5 57'6 17'5 64'4 50'4 58'6 
2 65'1 66'3 31'4 64'9 60'7 67'0 
3 27'3 28'8 16'2 25'5 24'6 28'\1 
6 66'9 64'8 14'8 65'4 52'8 81'1 

Comparison of results given in column 5 in the Table m abo"8 shows that 
better dispersion of soil is obtained by employing the shaking procedure in the Purl method. 
Even then the amount of clay so obtained is much smaller tha.n that given by the Interna· 
tional or the direct NaOH method. As a matter of fact it is almost equal to that given by 
shaking the soil suspension directly with, that amount of alkali aa has been used in the 
Puri method without the NaCl treatment (column 6). But when 4 0, c, N. NaOH and 24 
hours shaking are employed in the Puri method the amount of clay thus obtained is prac­
tioally equal to that given by the International or the Direct. NaOH method. It is clea.r 
therefore. that the incomplete dispersion of some of the lateritio soils obtained by following 
the Puri method as shown in Table II is obviously due to insufficient quantity of NaOH and 
mechanical shaking. When these are rectified the Puri method is as good as the Interna­
tional method, 

It isalso clear from above that dispersion is considerably affected by the quantity of 
NaOH used. Attempt was therefore made to find out the amount of, alkali which would 
effect complete dispersion without being too drastic for lateritic soils. For this purpose sus­
sion of 20 gms. lots of soils 1. 3 and 12 were shaken with 1. 2. 4. 6 and 8 C.c, of N. NaOH 
solution for 24 hours and the clay determined. The pH of the suspensions were measured 
with hydrogen electrode. In graph I the clay figures are plotted against the pH of the 
suspensions from which it will be found that the former practically reached the maximum 
value at pH 10·10'5. We have also found that the amount of soil material other than 
organic matter in solutions having pH up to pH 10'5 does not exceed 0'60;.,. Conse­
quently we consider that the quantity of NaOH to be used for diapersion should be such 
that the result.ing reaction of thE' suspension does not differ much from pH 10'0. Some 
6 to 8 c.c. 
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Soil No. I-X 
Soil No. 3-­

Soil No. 12-0 

11 J2 

Some 6 to 8 e.e. of N. NaOH to 20 gms. soil will be found Buitable for tbia Purpe:!IMI with 
Indian lateritea. 

Use of H20 2 in the mechanical analysis of lateritic Boils. 
TABLB IV. 

Percentage of clay obtained by the B&me quantity of alkali before and after HIIO. 
treatment. 

Inteml. Direct 1ntem1. Direct 
Organic Method NaOH method NaOH 

Soil No. matter Nel-NaOH method ~O.- method 
%. 80.c. N. 8c.c. ct- H.O,-

NaOH. NaOH. NaOH NaOH8o.c. 
80.0. N. NaOH. N.NaOH. 

20" 2" ~'5 44.'9 48'2 ~'5 
3 '"I 21'9 21'5 18" 18'9 
8 10'2 .s"7 43'6 48"1 48'9 

~ 
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It wi~l be seen from the above table that after the H 20 2 treatment higher clay figure. 
for the S?i1 Nos. 2 and 6 ~nd lower clay figure for the soil No.3 were obtained by both the 
InternatIOnal and the Direct NaOH method.. It should be mentioned that as a result 
of the H20 2 treatment the percentage of clay for all the above soil was reduced bv 
arr.'0untsequalto{i)%~oBBofclayb~Bolutiondueto H 20 2 (0'2%, 1'6%, and 3'1% f~r 
soils 2: 3, and 6 respectl,,:ely) and.{~,) % lOBS of organic matter (0'7%, 2'5% and 4'7% 
for BOils 2,3 and 6 respectively) whICh otherwise would have remained in solutions due to 
the alkali and been added, although improperly, to the clay figure. Obviously therefore, 
in the case of soil Nos. 2 and 6 improvement in dispersion due to the use of HzOz has mort· 
than counterbalanced the losses mentioned above while in the case of soil No.3 this has not 
been BO. 

Although it appears from the above that a considerable amount of organic matter 
comes in solution in the Direct NaOH method, nevertheless it has been found that this 
amount does not exceed O' 5% in case of soils containing organic matter 2% or less. 
Consequently the Direct NaOH method may be employed for the mechanical analysis of 
Indian lateritic ~oils which generally contain less than 2% organic matter (Table I). 
J!'or soils with higher percentages of organic matter hydrogen peroxide treatment should 
be included in the method. 

Short descriptiO1/, oj the Direct NaOH 1nethod. 

20 glnB. of lateritic Boil are shaken with 500 cc. of water and 6 or 8 cc. of N. NaOH 
solution (so that the suspension has a pH about 10'5) for 24 hours in an end-over-end 
shaker. The suspension is then passed through a 0'2 m.m. sieve (standard 70 mesh 
I.M.M.) and made up to 2 litres. Clay and silt are estimated by employing pipette 
technique and fine sand by sedimentation. For. soils containing more than 2% organic 
matter hydrogen peroxide treatment should precede the shaking with alkali. In this case 
however the loss by solution of sesquioxide, etc., should be determined, by igniting the 
Jlpt. obtained by addition of ammonia in the filterate after the peroxide treatment, and 
added to the clay figure. * 

General Remarka. 

The results gi ven in the preceding pages show that lateritic soils otler little difficulty for 
mechanical analysis. Statements have frequently been made in the past that lateritic soils 
were an admitted difficulty. It is believed that these statements were made from a priori 
reasoning since no data of mechanical analysis were available at that time for this type of 
soil which was known to possess a highly granulated structure. The few different methods 
of analysis that were tried here on Indian laterites gave the same amount of clay that is to 
say the dispersion in every case was complete or at any rate reproducible. Amongst 
these methods the L>irect N aOH method a short description of which is given above has been 
found to be the most simple and the least time consuming and is therefore likely to prove 
very suitable for the mechanical analysis of Indian laterites where complete dispersion 
is aimed at. A paper containing the above results will soon be communicated for publica­
tion. Further work on the mechanical analysis of lateritic soils is continued in which 
attempt is being made to estimate the various soil· fractions, as they exist in the field. 
Also the clay fraction of a dozen lateritic and three ordinary soils have been separated 
and purified by electrodialysis. A thorough study of the colloidal behaviour of these 
purified clays are being made and some of their physical constants co-related with 

. their silicalsesquioxide ratios. This study has been undertaken in view of the fact 
that the lateritic soils some of which contain 40--45% clay (Table II), can be cultivated 
in such a high state of moisture as would ruin their texture for a considerable period, 
if they contained anything like such large peorcentages of clay. Consequently it is of 
importance to distinguis~ between coll?idal clay, .i.e., Hyw:a~ ~cate of alumina and the 
finest fraction obtained 111 the mechamcal analySlS of latentlC soils. 

2.-The problem 0/ Nitrogen Supply to Ria Plant8. 

It was stated last year in an investigation of this kind that it is essential to find out the 
cycle of changes that take place in the various nitrogen compounds in paddy fields. Accord-

• Should G ~. olav oompl.,x contain a 1.&"8" amount of e][cJ.>angeable oalcium the Hel ueatment ".hould 
be included ill order to avoid the lloocuJatrng eflect of the calCIUOl hyd'Ol"de produecd by th~ addition of 
alkali. So far .. llIe Jodian laterite. are oonoemed, the HCl treatment baa been fOQlld ~y. 
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iugIy two plote in the Dacca Government F&rm 'Were aelected and periodic estimatiOlls 
of total nitrogen. ammonia and nitrate in those plote were made. During the year under 
review one of the plote. North Haji low, W&ll divided into two sub.plote. one of which was 
left uncropped and the other cropp~ &8 W&8 done in the previous year, ploughing and ot her 
operations being identical in both Bub·plPts. Similarly a new unmanured plot, E&IIt 
Ravina W&ll selected and divided into two Bub·plota 811 above. In all therefore five plote 
were under investigation this year in which the periodio estimations of total nitrogen, 
etc., were oontinued. 

SetJ8OfI.al changu oj total aitrogm in paddy ~. 

L&8t year there W&8 considerable gain of nitrogen in the BOil while under the crop. 
The maximum gain took place in early November when the ears of paddy began to appMr. 
Thereafter the nitrogen content of the soil gradually decreased reachinll alm08t the eame 
value in July this year (1931) 811 it W811 in June Jut year (1930). With the growth of 
the crop this year no increase but rather a decrease inltotal nitrogen with considerable 
iluctuation W811 found to take place in the Boil, Table Vi, below. In the case of one plot, 
north Haji, there W811 a slight gain of nitrogen during the period NovemJx.r.Det'!'mber 
this year but it W811 soon followed by a considerable 10M. 

TUL. V. 
Showing I_I changu in tke nitrogm contmt oj rice fields. 

Total nitrogen 811 p. p. m. 
of oven·dry loiL 

Date. Remark.. 

Cropped Uncropped 
plot. plot. , 

North Haji 1930-
June 21st .. .. 925 
November 12th .. 1112 .. Paddy flowered. 

Paddy harvested. 
1931-

January 9th .. 1016 
, Apri19th .. .. 991 

May 2nd .. .. 948 
July 23rd .. " 933 .. Plot divided into oropped 

and uncropped sub·plote. 
August 7th .. .. 904 904 Paddy transplanted. 
September 3rd " 875 886 
September 24th .. 866 913 
November 11th .. 923' 921 Paddy flowered. 
December 10th .. 933 956 Paddy harvested. 
December 21st .. 840 841 

1932-
, January 22nd .. 883 893 

February 4th .. .. 917 
Khoskhana 1930-

July 11th .. ... 1433 
November 12th .. 1593 .. Paddy flowered. 

1931- Paddy harvested. 
January 16th .. 1543 
March 1930 .. .. 1507 
April23rd .. " 1468 
May 14th .. .. 1493 



503 

Total nitrogen as p. p. m. 

Date. 
of oven· dry BOil. 

Remarks. 

C'ropped Uncropped 
plot. plot. 

July 10th .. .. 1414: .. Paddy transpIna.ted • 
August 26th .. 1474 
November 25th .. 1426 .. Paddy flowered . 

1932- Paddy harveated. 
January 7tb. .. 1400 

East Ravina 1931-
April 16th .. .. 1399 1399 
May 14th .. .. 1387 1387 
July 2nd .. .. 1276 1276 

July 27th .. .. 1290 1298 
Paddy transplanted. 

August 17th .. 1269 1336 
September 10th .. 1341 1335 
October 5th .. .. 1284 1336 
November 20th .. 1245 1278 Paddy flowered. 
Deoember 16th .. 1274 1294 Paddy harveated. 

1932-
January 28th .. 1366 1357 
February 16th .. .. 1321 

The apparent contradiction between this and last year's results only point to the 
complex nature of the processes taking place irt the soil. The fact that the total nitrogen 
of the cropped plot fluctuated in the same way as did that of the corresponding uncropped 
plot shows that there are other factol1'l besides the crop which oause changes in the nitro­
gen content of the soil. The extent of changes by these factors may vary from year to ' 
year depending probably on the presence of straw and roots in the soil on the one hand 
and rainfall, temperature, humidity, amount of sunshine. etc .• on the other. Consequently 
a study of the effect of water.logging' at different seasons and the presence of straw and 
roots on the ohanges in total nitrogen in the soil has been started and some preliminary 
results obtained are given in this repOrt later on. The periodic estimations, however. of 
total nitrogen in the above five plots are being continued. 

Sea.ronal changM oj nitrate and ammonia in BOil. 
As was observed last year the nitrate in the Boil decreased as soon as water accumu­

lated in the field and practioally disappeared when the latter remained'submerged for a 
few days. The reappearance of nitrate took place only after sUrface soil had begun to 
dry up but the acoummulation of nitmte was never large. 

On the other hand there was rapid ammonifioation in the soil when water-logged 
IUld in the uncropped plots ammonia oontinued to accumulate until the end of the water­
logging period. With the drying up of the soil ammonia rapidly disappeared (vide oolumns 
5 and 6 of Table VI below) but the loss was much greater than the corresponding gain in 
nitrate showing thereby that all of the lost ammonia was not converted into nitrate; In 
the cropped plots ammonia accumulated until the vigorous stage of crop growth when it 
iuddimly and completely disappeared presumably due to its assimilation by the growing 
plants. It would appear from this that a top dressing of an ammonia fertilizer after 
~bout six weeks from transplantation is likely to improve the growth of crop considerably_ 
[t is also evident from the above table that ammonia is the principal nitrogenous food 
)f the rioe plant in the field. Consequently investigations on the mechanism of the 
production and loss of ammonia in BOil is of fundamental importance for rice cultur6 and 
will. be undertaken in due course. 4A 
, M123ICAR 
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Table VI. 

BlwwifIIJ 1M cAafllJu oj nitrate and ammonia in croppd and uncropped &Oil. 
,-

Nitrate as p. p. Ammonia as p. p. 
m. of oven-dry m_ of oven.dry 

BOil. BOil. 
Percent-

Date. 
age of 

moisture Remarka. 
dropped Un- Cropped Un. in un· 

BOil. cropped Boil. cropped cropped 
BOil. BOil. soil. 

East Ravina-1931-
April 16th .. Trace Trace 6·7 6·7 IIH 

May 14th .. " ., 6·6 6·8 34·6 

July 2nd .. Nil. Nil. 8·6 8·8 40·7 Transplanta. 
tion. 

July 27th .. .. .. 11·9 10·, 35·9 

Angust 17th .. .. .. 1·9 12·2 36·8 

September 10th .. .. .. 0·7 14·8 38·2 

October lith .. .. .. 0·0 19·3 37·8 

November 20th .. Trace Trace l-/S 20·1 37·3 Flowering. 

December 16th .. .. .. 2·7 19·3 32·7 Harvest. 
1932-

January 28th .. 0·4 1·3 3·0 4·8 21·6 

February 16th .. .. .. 2·2 2·7 21·9 
orth Hazi-1931-

May 2nd .. 2·4 2·. 1·8 1·8 8·3 

July 23rd .. Nil. Nil . 4·2 4·2 32·0 

August 7th .. .. .. 8·6 7·8 32·6 Transplant&-
tion. 

September 3rd .. .. .. 18·0 17·8 33·0 

September 24th .. .. .. 1·4 26·0 31·8 

November 11th .. .. .. 2·9 8·9 28·6 Flowering. 

December 10th .. 1·3 8·3 2·0 1·9 14·7 Harvest. 

December 21st .. Trace 9'4 2·6 1·6 11·7 

K 

1932-,--: 
February 4th .. .. .. 1·9 1·9 14·7 

aoskhana-1931-
April 24th .. 0·6 .. 4·7 .. .. 
May 14th .. 1·1 .. Hi .. .. 
July 10th .. Nil. .. 10·9 .. .. TranaIant&-

tion. 
Al1g1lSt 26th .. .. .. 0·0 .. .. 
November 25th .. .. .. 1·5 .. .. Flowering. 

1932-
HarYest. January 7th .. .. .. Hi . - .. 
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lnflueMe oj f'ia 8traw and f'oot on the:fi=tion of nitrogen in 'JIfMldYlOil. 

It has already been mentioned tha.t the presence of straw and roots of rice pla.nt may 
cause changes in the nitrogen content of the soil. After harvest rice roots and stubblee 
remain in the field which ultimately underg? decomposition in the soil. Some of the 
degradation products of these substances may serve as sources of energy to the N-fixing 
organisms and fixation of a certain amount of nitrogen may thus take place. To test 
this, 15 gm. lots of air dry soil were taken with varying amounts of straw, roots. or mannite 
in 300 c. c. Kjeldah1 flasks and left for 2} months, in the open where it could get the sun­
light. The moisture content of the soils in the flasks was maintained at about 15 per cent. 
throughout. At the end of this period, the total nitrogen was estinated by the Kjeldah1 
method. The results are given in the following table. 

TABLE VII. 

Showing the influeMe oj f'ia BtTaw and Toot and oj mannite on tM jization oj nitrogen in Ioil 
JTom a paddy jield. 

Total N a.fter incnba-
tionin mgm. 

TotaiN Difference 
in the Gain in betwecn the 

Quantitv of straw, root or mixture TotaiN. gains of toial 
mannite added to 15 gm. at start. N. in treat-

soil. Actual. Mean. edand 
untreated 

soil. 

Mgm. Mgm. Mgm. 

(al 21·42 
Untreated soil .. .. 21·07 21·42 0·35 .. 

~~bl 21·42 
(al 21·98 

Straw· 0·15gm. .. 21·69 21·98 0·29 - 0·06 
(bl 21·98 
(al 22·82 

0'30 gm. .. 22·31 22·68 0·37 0·02 
(bl 22'54 
(al 23·24 

0·45gm. .. 22·93 23·24 0·31 - 0·04 
(bl 23·24 
(al 23·94 

0·60gm. .. 23·55 23·87 0·32 - 0·03 
(bl 23·80 
(al 22·82 

Root.· 0·15gm. .. 21·85 22·96 1·11 0·76 
~~bl 23·10 

(al 24·64 
0·30gm. .. 22·62 24·85 2·23 1·88 

(bl 25·06 
(al 25·00 

0·45 gm. .. 23·40 25·97 2·57 2·22 
(bl 26·04 
(al 27·72 

0·60gm. .. 24·18 ~ 27·86 3·68 3·33 
(bl 28·00 

Mannite 0·15gm. .. 21·07 .. .. .. .. 
0·30gm. .. 21·07 20·86 20·86 -·21 -·56 
0·45gm. 21·07 21·28 21·28 ·21 ·14 
0'60 gm. ., 21·07 20·02 20·02 -1·05 1·40 

-Rice root and straw used in the experiment contained 0·518 and 0·413 per cent. of 
Nitrogen,' respectively. • 



It will be_ ir(lD1 ~1;Ie "bov.e ta»le th41.t ~e ~e et,ra.w hae no inBuence on the nitrogen 
fixation-the difference between the quantitiee of nitrogen fixed in pl'1lllence and abeence 
of straw being negligible, iaat column of the above table. But the results obtained with 
flbe root afford positive evidence of the uation of Ilitrogen-the gain over the oontrol. 
in eVerJ oase, being significant. 

It is r:l.Iothe.r surprjaing that wi~ mannite as the source of energy, there haa not been 
WY Pa.QO!) of N-on the c~tra.ry, ~ one instance .definite 1088 of N took pla.ce. This 
~y he d~e to prolongecj. incubati@-the fixed nitrogen having volatiJiaed away aa a 
reaul.t 01 the ~ecoJ;llp~ition of the dead cella by other soil organisma. It may be mentioned 
W. ,tl»s cOl:Ulectiou ~t Asllby (J. A8ti .. Sc~. 19l0) observed similar 1088 of nitrogen from 
the culture solution on long standing. 

Effect oj uYlkr-loggillg 1m. Iottll nilrogen conklll QI w. 
In order to gain some knowJedge ,regarding the ohange in total nitro!CllU oontent of 

water-logged soils, the following preliminary experiment was carried out in the laboratory. 
15 gms. portions of sieved soils were shaken \l\;,th 200 o.c. of distilled water in 300 o.c. 
Erlenmeyer fl9.8ks. So~ of the ~¥t\ll'll8 were incubated iJlsuolight anel 80mI' in complete 
darkness for 3 months. A few more liaske containing similar Boil-water mhtu"", wt'1'f' steri­
lised ~nd a few others \\';ere treated with a solution 01 oopper Bnlphatll (I : 250.(00) which is 
}!:nowil t.o po~sess an injurious effe~ on the growth of algOl:. The~e flllBM "ere then incu­
'bated in the sunlight as above. ~ring incubation there were mOllR and algal growth. in 
the 'm~atec,i and the copper sulph,ate ~reated fltlsk!l while in other AR8k~ there were abtao­
l"~ly .Q.O e,uch growths: The total nitrogt'n in the above IIOiJs was determined Wore and 
after lQ.cubat,ion by the ~jeldahl method. The results are given in the f,;Ul.lwing table-

TABLE VIII. 

Showing Jhe effect oj watp-logging on the Iolal 1l!"'O!1e1a contenl of .oit. 

N~trogen exw~sed .as parts per millipn. 

Flask I \ . , 

lio. Ni~en Nitrogen Diffe~ce ' Tl'tl&tment. 
at start (a). after inc\!- (b}-(a). 

bation (~). 

._-_._-----

1 1409 1465 56 
2 1409 1484 71$ 
3 1~9 H46 ,7 
4 1409 1456 .7 
5 1409 1428 lV Treated with CuSO •. 
6 1(09 1316 -93 Incubated in dark. 
7 1428 1400 -19 
8 1428 1446 J8 
9 1428 1428 0 Treated with C"so,. 

10 1428 1278· -150 Incubated in dark. 
11 U28 1409 -19 Sterilised. 
12 1400 1400 0 
13 1400 1~8 28 
14 1400 1437 ~7 
15 1400 1437 37 Treated with CuSO •. 
16 1400 131$ -84 Incubated in dark. 
17 1400 1372 -28 Steri) u.oo. 
18 942 l00jf 66 
19 942 102'1 84 
20 . 

~ 1008 66 
. 

• 
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Nitrogen .expressed &II parts per Million. I 
I'la.sk 

No. Nitrogen Nitrogen Difference Treatment. 
at start afterincu- (b)-{a). 

(a). bation (b). 

21 942 980 38 
22 9~2 999 57 
23 9~2 1008 66 
24 9~2 989 47 
25 942 980 38 Treated with CUS04' 
26 9fl2 886 -56 Incubated in dark. 
27 942 1\52 i I Sterilised. 

j t haM already been lItated that thl'r~ 1" .. .re mos~ and a.!gal growths in tbl' uatreated and 
the "opper 81liphate treated Hasks and it will be seen from the abovE' table that. soils ill those 
fiwdul gained in totaJ nitrogen. Jt a.ppears thel:efare that nitrogen ma.y be !i xed in BOils 
unner water-logged ~ondition. 

The nitrugen content of the sterilised Boil decreased in two out "f three cases while 
that of Roil inclIhated in darklll'~s dpcre_rl Juarkedl;>-. No pxplanation for 1 he latter fact 
can be given yet. 

3. l'ot and Water t}u.II·ur~ F:x,.erilllellt·.-The work under this bead W8.11 dhided as 
foiloWli :~ 

(l) 'I.'he inti IIent,e of rea.c i.ion 01;1 the growth of paddy. 

(2) Plant food.req~~meuts of paddy. 

(3) Amelioratio.l of lateritic soils. 

lnJl',em!e oJ reaction 011 Uw. growth of paddy. 

As wao ~el'o1'ted Ia.~t year complete nutrient solution, couskting of !I. milCtlire ot Co. 
(NOshl' KH2 PO, ~nd .\;IgS04 wa~ prepared lUling fractional gram equivalent of the sub· 
stances so 8$ to give ant" atmosphere osmotic pressure. A little of silicic acid was addeo 
to the mhtul'e-since the presence of gilica in the solution W&ll found by tria.! to improve 
thl' growth of rice plants. 'I'he pH of thi~ mixture was :;,4. Ot·her pH'g with this solutio~ 
were obtained by ad<iing different \luant~ties of normal KOH sol, and in OJ'dtlr that equal 
amount of potash WaH preHent ill all, l'e'luisite amount of normal K2 SO, ~tllut.ion were 
added to compe~te the delioieney. These solutions "ere taxen in two·litre wide mouth 
gl&l.q bottles, three for each pH. Rice plauts (transplanted l\.II\an paddy) which were 7-8 
~yeeks old wel'e bJ'9ught irolll tbe field and grown in these solution~. o,ne plant to each 
bottle. One bottll' for each pH withollt crop served IU' control. Small quautitit>s of 0·5 
per cent .. fenic oitrate Boln. were added from time to tin.e to the cropped solutions SO as to 
keep the supply of iron aOtl1luatc for the growing plaf!~ through.,ut. 

During t.he early stage the growth of the plants were better in thl' vl'ry acid solutions. 
With time however. this ,litference in vegetation disappeared and wtten oars began to appear 
little or no ditl'erenct>l WIUI not.iceahl .. with the excCf>tion of the growth in the most a.lkaline 
solution which wa" \'isibly WOrR" tban the l'l'st with no formation of grain. The figures for 
the yield of straw and roC't given in the folio" ing table sopport the abov!' observation. It 
appears thel'efore that the rict- plant can adapt iwlf to a wide range of pH. For the forma­
tion of grain. hvwever. a neutral or a slightly all..alint> reaction appean! to be more favour­
able. Si.nilRd" observation was a.!so made in pot experiments t.o ~ describPd later. The 
result iij of ohviolls imp ... rtanoo ann it is intended to verify it by a careful series of field ex­
perimenta Ilondnctf'd wit.h the hl·lp of the Bangl6l Agricultural Department during the nnt 
gro1l'ing 8f'ason. 
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TABLE Ill • 

• ~hOfJMlg the pJi of nulrienC IlOZuUon at 6tarl and "I 1k.wt'UI and 1M yi.!ld of 9"'Iift and ACrtalll 
I,ZulI roof ,," riu "lanl-! 9"011111 in iIIUfl ft>illtj",,_ 

pH at start. Yield per bottle, average of two. pH at harvt'Mt. 

Cropped and 
uncropped Grain. Straw and root. Cropped Unoropped 
solutions. sol. 10L 

gm. gm. 
3·' 2·0 13·0 7·1 '·5 
'·2 2·6 12·9 7·2 6·3 
6·2 '·2 15·1 7·6 8·5 
7·7 5·1 12·1 7·8 7·8 
8·' no grain. 10·7 7·9 8·' 

It will a.lso lie evident from the ahove table that t"e reaction of the solution lUI a l'eIult 
of crop growth tends to attain a Apecific vall1~, in this case pH 7, R, irrespl'ctive of thl' (av'l 
whether it 'Was initially acid or mort' alkaline. Arrhenius ~\'orliwg "it-h rice p!&at~ observed 
a similar change of the reaction of the nntrieDt 8OIutions to a specific ,'alue. in his case 
pH 6'2, due to the growth of crop for two days. He attributed this change to the excre­
tion in the solution by the plant of carbon dioxide and other lubstancea whioh act a. 
amphoteric electrolytes. i.e., they can act both as bases and acids. He further believes that 
the decaying parte of the plant also act in the same way. During the coming .eason how­
ever, the nutrient solution will be renewed frequently so that the plant is allowed to grow 
at the same pH throughout. This is likely to give a better idea about the in8uence of re-
action on the growth of paddy. ' 

Plant Jood, requ.iremmtB oJ paddy. 

Water culture experiments of last year showed that the presence of the elements phOB­
phol'Ull, calcium, magnesium and iron in the nutrient solutions were essential for the growth 
of rice plants while absence of Borax and Manga.nese did not affect the growth. A series of 
careful experiments was conducted this year toconfirm the above re3ulh. The techin1ue 
followed was preciae1y the same as of the last year, lliz., rice seedlings were grown in the com· 

'plete nutrient solutions and also in the nutrient solution in which the required element whose 
in8uence was intended for study was absent. The elements inv~tigated were nitrogen, 
phosphorous, calcium, magnesium, potassium and iron. 

, TABLE X. 

BhouJing eM total yield (roof, straw and grain., iJ IIny) oJ lAs rice pbn! gr'J'lJ/t in nri()l,u cuU,," 
IOZutionB. • ' 

Nutrient solution containing. 

all elements 
no nitrogen 
no phosphate 
nocMcimn 
no magnesium 
no potash 
no iron 

Total yield per bottle average of two gm. 

35' 3 (only this bore grain). 
Nil. 
0·5 
Nil. 
1·3 
1·1 
3·6 
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. The above table shows definitely that in absence of anyone of the above elementa, the 
growth of the plant is completely checked or in other words each one of these elementa is 
essential. food for paddy. It n?w re~ains to be seen whether these elements are required 
by the rlc~ plants th.roughout Its pe!lod o~ growth or certain elements are required only 
opto certam stage of Its growth. It IS also Important to find out the most suitable concen­
tration of the elements especially potash, phosphate and magnesium because lateritic soils 
with which we are concerned at Dacca are very poor in these elements. It is intended $0 
take up these works during the coming Hession. 

Amelioration oJ Lauritic Soi18. 

The low fertility of Indian laterites is believed to be due ta-

(1) the presence of inhabitors, e.g., exoessive H-ions, aluminium ions, etc. Thill 
could be corrected by treatment with lime. 

(2) deficiencies of some of the essentia.! nutrient elements. These couid be corrected 
by the application of suitable fertilizers. 

(1) Treatment of lateritic aoil with lime.-One dozen pots, each containing 40 lbs. of 
lateritio soil at Dacca, were setup in four series of three. Tbe soil in the first series was 
untreated while those in the second, third and the foroth series were treated with phosphate 
(CaHP02 ), phosphate and lime (13 mds. per acre), phosphate and lime (=78 mds. per acre) 
respectively. The ca.!cium phosphate was applied to correct the deficiency, if any, of ca.!­
cium and incidentally of phosphate in the soil so that any increase in the yield in series three 
and fonr over that in series two could be attributed to the nutrilisation of soil acidity by 
lime. Three rice plants about 12 inches long were transplanted in each pot. One pot in 
each series without crop served as control. The yield and the pH of the soils at start and 
at harvest are given in the following table. 

TABLB XI. 
Showing the yield of grain of rice plants grown in pots ",ith and withoutlime. 

Yield of grain Inorease pH. at harvest. 
Series Treatment to pH. at per pot aver- of yield 

No. Boil. start. age of two, over the 
caloulated as untreated Cropped Unoropped 
mds. per acre. soil. soil. soil. 

1 Nil. 4·8 123 .. 5·6 5·7 
2 Phosphate .. 5·3 142 15% 6·5 6·5 
3 Do. and lime 6·0 158 28% 7·0 6·9 

(= 13 mds. per 
acre). 

4 Do. and lime 8·6 167 35% 7·6 7·5 
(=78 mds. per 
aore). 

Durin" the early stage the growth of the plants in series 4, pH 8·6, remained checked 
for a considerable ~riod. After about 8 weeks these plants started to grow rapidly and it 
will be seen from the above table that the yeild of grain in this series eventually exceeded 
those in other series, a.!though the vegetation in series 3 appeared to be the best throughout. 
It is clear therefore, that lime by neutra.!izing the acidity ameliorates lateritio soils. 

It will be also seen from the above table that the pH of the cropped as well as of the 
uncropped soil in eaoh series change~ with time but reach~ the ~e va.!ue a~ harvest. 
This seems to indicate that the growmg plant had no hand m a.!termg the reactIOn of the 
soil or if it had any. it was negligible compared to other factors at work. The result 
is. iherefore, some~hat contradictory to those of water culture experiments given above 
where the plant was found to influence the reaction considerably by bringing the pH in a.ll 
cases to slight a.lka.!inity. One fact, however. remaina common and it ill that the change of 
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pH tOOk place in the 8ame direction" both in watet and pot culture expt'riml'lnta. Thus in 
both cases if the reaction at start were aci die or alkaline, they became 1_ so at barnet. 

(2) Treatment of lalerilic 10M witA ferlilieen.-It is • weU known a pNCtioe to try tG 
find out the essential elementAl whose defieienciOl in "aoil have become t.he limitinR factor 
or nearly so for plant growth in order to be able to offer lOund recommendatiolll for the 
application of the manure in that soil. The procedure unaUy adopted is to determine tbe 
crop yield in soil supplied with fertilizer containing aU I'Ilement. but one and then to com· 
pare this yield with those in untreated soil and the one to which aU the elements have been 
added. Accordingly a number of earthen flower pots each containing 6 lhe. of a Dacca 
laterite were arranged in series of two. The soil in the fim aerie. WII left untreated. That 
in the second series was treated with 20 ce. of a complete nutrient IOlution used in water cul· 
tute experimen~ (vide infra). That in the third series 11'&11 treated with 20 ce. of nutrient 
solution contaitling aU elementAl but nitrogen. Thi8 gave no nitrogen series. Similarly 
no phO!!phate. no ca.l.cium, no magnesium' and DO potuh eeriee were II8t up. It baa been 
shown in the preceding pages that theso elsmentB and iron are esaential for the growth of rice 
plants. Iron, however, cannot be the limiting factor of plant growth in a lateritie lOil. 
In the above nutrient solutioIlll nitrogen was supplied II nitrate at oalcium. So two;mor. 
complete nutrient series were set up 8upplying nitrogen in the fonn of ammonium nitrate 
and ammonium sulphate respectively. Three rice eeedlin", were transplanted in eacla pot. 
A glance at the following table will show that the deficiencies of po .... ium and magnesium 
have become more or le88 the limiting factor for the growth of rice plant in thiI ~il ~e 
nitrogen and phosphate deficiencies are also noticeable but the BOil giVOl no indioatioD 
of a calicium deficiency. Furthermore, nitrogen is more euitable for rice in the I form' 
of ammonia than as nitrate. For amelioration of this type of lOil therefore, a dreeeing 
of potash and magnesium fertilizer is essential whila a maJltH'8 of the type of ammonium 
phosphate could be applied with advantage in this soil for rice culture. 

TABt. XII 

SJ..owing the yield of paddy gruwing poe of BOil, am-age of two, trmwl tuM eomplda tlutrUtl 
80lwicm OJ! with nutrienf 8Oltdicm' in w1licN UfU' oj the t88e1UiaZ elemem. wru omi""'. 

Series 
No. Soil treated with nutrient solution containing-

1 Nil. 
~ AlIelements, Ca (NOs)e for nit~n 
3 No nitrogen' " .. . . 
4 No pbosphafu 
5- No calcium 
6 No magnesium 
7 No potash 
8 All elementAl; NH,; NOs forDltl'bgefI" 
S All elements, (NH,). 280-, fornitrogell •• 

Mechanical Analysis:-

Yield of grain 

Gm. 
3-9' 
a·4' 
6·9' 
e·& 
8·7 
0·3 .. , 
8·0 

13·9 

(I) The following methodS of mechanical analysis were tried on 181&1Dplee of 1ateritie 
soilS ttolU all pa.rts 01 India-

(i) Internaiiona1 method without< the perollide ~.atment:-HCl-NaOlL 
(n.1. Purl metho(r--NaCl.~aOH. 
(iii), Sudala methoci-Nas- CO,. 
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Sinoe these lateritio soils were found to oontain very little caloium carbonate and ex­
ohangeable bases--

(iv) a. ~ct NaOH method WIlo8 tried in which the soil was shaken directly 
With NaOH without the previolls HOI or the NaCl treatment &II in (i) 
or (ii) above. 

(2) The International, Sudan and Direct NaOH method gave equal amounts of 
olay and silt in all oases. Pori method, however, gave a lower clay figure 
for some of the soils. This was due to the insufficient quantity of alkali 
used for dispersion, and lack of mechanical shaking in the method as pres­
oribed. by the author. 

(3) Maximum dispersion of Iateric soils was found to take place in suspensions 
having pH about 10'5. Consequently the quantity of NaOH to be used 
for dispersion should depend on this factor rather than any arbitrary 
amount. In most oases 6 to 8 cc. of N. NaOH to 20 gms. of soils was found 
suitable for the purpose without being drastic. , 

(4,) For Ia.teritio soils oontaining more than 2 per cent. of organic matter it is desir­
able to inolude the peroxide treatment. 

(5) The Direct NaOH method is found to be reliable and le88 laborious for the 
meohanioal analysis of lateritio soils. A brief desoription of the method is 
given. 

Nitrogen supply to rice plants:-

(6) Periodio estimations of total nitrogen, ammonia and· nitric nitrogen in soils 
taken from the experimeDtal plots. were conduoted elaborately during 
the year. 

(7) In all five plots were under investigation-two cropped plote, two correspond­
ing unoropped plots, the fifth was a cropped plot. 

(8) The results of last year showing marked inorea.se in total nitrogen in soil when 
the orop was growing were not confirmed this year. Instead of an increase 
there was rather a decrease this year with considerable fluctuations. 
Similar decreast' and fluotuations were also noticed in the corresponding 
unoropped plots. 

(9) There was rapid ammonifioation in the soil as soon as the fields were water­
logged. In the uncropped plots ammonia continued to accumulate until 
the fields began to dry up when it disappeared rapidly. Only a small por­
tion of the ammonia thus lost could be accounted for by the increase of 
nitrate in the soil. In the cropped plots ammonia accumulated until about 
six weeks from transplantation when it disappeared suddenly and complete­
ly presumably due to its assimilation by the growing plants. 

(10) There was very little nitrate in the paddy fields during the dry period. 
Under tht' waterJlogged oondition nitrate disappeared altogether. 

(11) There was marked fixation of nitrogen in soil in presence of paddy roots but 
no noticeable fixation took place in presence of either rice straw or mannite. 

(12) Evidence was obtained for the fixation of niu-ogen in soil under the water­
logged oondition. 

Pot and Water Culture Experiments: 

(13) Rice plants were found to grow almost equally well in complete nutri{lnt 
solution oonsisting of mixtures of calcium nitrate, pota&ium acid phos­
phate and magnesium sulphate and pH. values ranging from 3·4 to 8·4,. 
However, the inoreased pH of the solution upto 7·8 gave increased yield of 
grain. At pH 8·4 no grain was formed. 

(l;l) As a result of orop growth, reaotions of the nutrient solutions stated in 13 
above, tended to attain a specifio value, in the case investigated pH. 7·8, 

M123ICAR 4B 



irrespective of the fact whether the 8OIutiona were acid or more alkalinto 
initially. 

(15) In absence of anyone of the following elementa rice planta did not thrive a' 
all in nutrient Bolutions :-N, P, Ca, Mg, K and Fe. 

(16) La.teritic Boil treated with lime gave increased yield of paddy grain and the 
greater the quantity of lime added (upto pH 8·6 of lOiI) the higher _ the 
yield. The vegetation, however, WlB best at pH. e·o. 

(17) Deficiencies of potassium and magnesium have become more or IfJIII the limit­
ing factor of the growth of rice plant in the lateriticaoil at Dacca while a 
dressing of phoephatic and nitorogenoU8 (especially ammonium) fertilizer 
to too Boil incre8116d the yield of grain considerably. 
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ENCLOSURE V. 

REPORT OF THE INVESTIGATIONS CARRIED OUT BY DR. A. N. PURl, ON THE 
STANDARDISATION OF PHYSICO·CHEMICAL 'SINGLE·VALUE ' MEASURE· 
MENTS MOST SUITABLE FOR INDIAN SOILS. • 

In response to this Department memorandum No. 162lfAgri .• dated the 22nd July 
1930, the Advisory Board recommended a grant of Ra. 5,250 spread over a period of 10 
months to Dr. A. N. Purl, M. Sc., Ph. D., A. I. C., to complete his work on .. The 
Standardisation of Physico.Chemical 'Single-Value' measurementa most suitable for 
Indian soils". This recommendation was accepted by the Governing Body and the 
grant was made. 

Dr. Purl has submitted a report of the investigation carried out by him which is 
now for the consideration of the Advisory Board. 

SIML&. S.W.; 

'I'he' 3QtA JUI&B 1932. 

• 

CHARANDAB, 

8~ • 

Report oj the invesiigatioM carried out by Dr. A. N. pun toitA the help oj II granl from 1M 
Imperial Coul&Cil oj Agricultural Research /rom Octo1Jer 1930 10 A~ 1931. 

The grant }Vas applied for to enable me to complete my work on the standardization 
of methods for Bingle value measurementa for Indian Soils. The following methods had 
been suggested as tentative which needed investigation (mde my letter dated the 12th 
February 1930). 

1. Base exchange capacity and exchangeable bases, 
2. State of saturation. 
3. 140~ a~tioQ. 
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4. Permeability to water. 

5. Coefficient of dispersion. 

6. Mechanical Analysis. 

7. Stioky point. 

8. Cohesion. 

9. Soil reaction. 

10. Available phosphorus and potassium. 

11. Lime requirements of acid soils. 

12. Gypaum requirement of alkali soils. 

13. Loss on ignition' (for humus and oombined water). 

14. Total carbonates. 

The following measurements were selected for study with the object of simplify-
ing the existing technique or devising a new method:-

I. Mechanical Analysis. 

II. ;Moisture Absorption. 

III. State of saturation and soil reaction. 

These are dealt with as follows :-

MechanKal AnalyBi8.-A vast amount of literature has sprung up during recent 
years dealing with the methods of mechanical analysis of soils. The older elutriation 
and beaker methods have almost entirely been replaced by pipette methods, which are 
simpler and take very muoh less time. '. 

There is no general agreement about the limits of size of the various fractions into 
which the soil particles are divided, and it is very difficult to .choose between the various 
groupings prevalent in different countries, therefore the modem tendenoy has been to 
express the mechanical composition of a soil in the form of a continuou, curve and many 
ingenious methods have been suggested for ~his purpose. All these methods depend on 
the variations in the settling velocities of particles of different sizes. It appeared that 
methods depending on the variations of the density or hydrostatic pressure from the 
surface in a sedimenting oolumn, were oapable of being simplilied and were chosen for this 
in7estigation. 

Two methods were devised: namely the hydrometer and the manometric method. 
The former for general routine analysis and the latter for special work requiring greater 
precision and detail in the mechanical composition of a soil. ' 

The Hydrometer method.-The successful working of the hydrometer to be described 
here, depends upon the faot that the gradient of increasing density in the suspension 
of a sedimenting column becomes less and less steep as we go from top to bottom. In 
other words the average density of a column of suspension, the length of which is small 
compared with the total depth of the sedimenting column, may be taken without serious 
error as the density of its middle pOint. This is illustrated in Fig. 1, in whioh the density 
of a BOil suspension in a setting column (from top to bottom) at different intervals of time 
from the commencement of sedimentation, is plotted against depth. It will be seen 
that there is a rapid decrease in density for the first 20-30 em. after whioh the change is 
comparatively small. 

The new hydrometer shown in Fig. 2 consists of a wide but short bulb (8-10 em. 
in length) and a thin long stem (about 0·4 cm. diameter, and 60-70 cm. length). 
It, therefore, records density changes in a column 8·10 em. in length, and situated 
at a dist.ance of iiO-60 cm. from the top. The settling depth is connted from 
the top of the sedimenting column to the mean position of the middle point of the hydro­
met.er bulb. Another modification iu the hydrometer technique is the arrangement for 
taking readings. The ordinary method of inserting a paper scale in the stem, is not 
very accurate, and an error of a few millimeters in the readings might be easily made, 
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due to the water surface not providing a sharp line of reference. III this caae the tip of 
an ordinary pin attached to a thin br&BB cap fitting on to the ~p of the hydrometer 
stem forms the reference point, and the readings are taken against the graduations on a 
burette tube, held in a special clamp. Tho mouth of the burette tube is closed with 
a br&B8 cap having a hole in the middle through· which the hydrometer Item is paMed. 
The edges of the hole are sharpened to prevent friction that might hinder the free move. 
ment of the hydromek>r. All that is neceuary is to tap the burettft tube gently 
before taking a reading. This hr&B8 cap hu also a pin attachetl to it which is retluired 
for fixing the position of the burette tube with respect to the water surface. The tube is 
gradually lowered till the pin point. just makes contact with the water lurface. The 
burette tube is held in br&B8 clamps which keepoit in position at the same time allowing 
it to be pushed up or down. The br&B8 olamps are fixed on to an iron rod attached to 
an iron cap that can cover the top of the sedimenting cylinder, and hu • hole in the 
middle to alloW the free movement of the burette tube. This .imple device enablel one 
to take hydrometer readings within the fraction of a millimeter, and d08l away with the 
necessity of having a paper Beale iuside the stem. To avoid parallel!: the graduations on 
the burette tube should be all round the circumstances u in the CharJoltenburg type. 

The makiBg and filling of the hydrometer is not difficult and • pel'llOn po88CIIIIing 
moderate skill in gl&B8 blowing can complete one in about three boun. The calibration 
is done by the help of a soil of known mechanical composition and a two per cent. suspen. 
sion of such a soil can be kept for this purpose. 

The hydrometer gives results closely agreeing with the standard pipette method 
and can replace the latter for routine mechanical analy&is of lOils affecting. great aavinll 
in time and labour. The results shown with several soile show. very good agreement 
between the pipette and the hydrometer method. There is some ~repancy in the case 
of very coarse fractions in certain soils, but the reliability of the pipette method for particles 
of a limiting diameter above 0·04 mm. is questionable; for the time taken up in actually 
pipetting out a I18mple is large &a compared to the settling velocity of the particles and 
it is much more likely ·that the hydrometer might give more reliable valOOl in the cue of 
such fractions. 

Manometric appar,ltu9.-The apparatus shown diagramaticaUy in Fig. 3 is based on 
the principle of the differential liquid manoml.'ter, having a mixture of auiline and benzene 
(of density slightly higher than that of water) u the heavier liquid and water itseU u the 
lighter liquid. Two cylinden of equal diameter and fitted with ground gl&81 stoppen 
are used, one to hold the soil suspension aud the other water, filled to the I18me height u 
the suspension. By the help of a three way tap the connection between the suspension 
and water column can be established directly or through the manometer u desired. 
The lower end of the tube that dips in the suspension is spiral shaped 10 that if tlu! SUI, 

pension enters it cannot rise above the level of the tip. 
The suspension is well'shaken and the cylinder placed alongside the one containing 

water. The apparatUlJ"is then lowered to the desired depth and direct connection is made 
between the two cylind'?l'!!. Since the 8UBpension can support a higher column of water, 
the level in the water cylinder rises by a few millimeten depending upon the ~ncentr ... 
tion of the suspension, and the depth to which the end of the tube baa been lowered. 
After about 3 minutes the tap is turned 01I and the apparatus taken ont.. If too much 
suspension baa entered the spiral tube it is wuhed out by dipping the other end in • 
cylinder of water and syphonfug out. The aniline· benzene minure meniscus is also 
brought to the lowest point on the manometer tubes adjoining the BUSpeDl!ion cylinder. 
The suspension is again shaken and set uide just whl'n a stop watch is sta.ru:d. Since the 
preliminary levelling of the liquids in the cylinders hu already been effected the COD, 

nection is established through the manometer. At first there is a slight depre8lJion of 
the meniscus in the tube by the side of the suspension which BOOn begins to rise and steadily 
moves up u the particles settle down and ita level is noted at suitable intervals of time, 
either directly by a Beale attached to the manometer tube or by the help of a Kathe· 
o meter. 

The IWlthod of calculating the results, directions for filling the instrument and the 
results of mechanical analysis of soils, both by the manometric method u well &a the 
pipette method using 2 per cent. suspension are given in the paper on the subject. 



Fig. 8. 

Manometric Apparatus for the 
mechanical analysis of SOIls. 
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Vap~ur pressure curves of soils. 
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Moisture absorptio~.-There are many methods fur measuring the hygrO!!copicity 
or the percentage of mOJllture taken up by dry soil from a humid atmosphere. Earlier 
workers ueed a saturated atmosphere for bringing the sui! into equilibrium. Some 
prefer to usc the partie pressure of water vapour afforded by 10 per cent. sulphuric 
acid others recommend 3·:1 per cent. Hz SO, for thtl !lame purpose. It mu~t be admit. 
ted, however, that th('~c concentration", are fixed arbitrarily and thore i.- no valid ground 
for the belief that they represent any fundamental advanoe on the original conception of 
hygroscopic crefficient. 

Another difficulty about any moisture absorption experiment is the defiuition of 
.. dry" soil. The usual practice is to dry in an oven at loo·105°C. This has the advan· 
tage of rapidity but much confidence cannot be placed in it. Drying over Hz SO, is to be 
preferred though the process is slow. Both these methods are not infrequently attended 
with permanent changes in the soil colloids. 

It will be seen from typical vapour pressure curves of soils (Fig. 4) th!lf though smooth 
all along they are made up of three portions i.e. from 0 to 10 per cent., from 10 to 70 pe. 
cent. and from 70 to 100 per cent. humidity. The interval between 10 and 70 per cent. 
humidity is sensibly straight and thus could be used for expressing hygroscopicity of soils. 
By adopting 10 per cent. humidity equilibrium value as the" dry" basis we can be sure 
of a greater precision in the determination of this reference point. On this basis the vapour 
pressure curve up to 70 per cent. humidity being a straight line passing through the origin, 
the determination of a single value enables us to interpolate hygroscopicity at any other 
humidity between 10 and 70 per cent. humidity. 

57 soils were examined for their moisture absorption between 10 and 70 per cent. 
humidity. The values thus obtained correlated so well with clay content that it is possible 
to calculate the percentage of clay (0·001 mm. diameter) in a given soil from moisture 
absorption between 10·70 per oent. humidity with a fair amount of accuracy by the help 
of an empirical formula. The agreement between the calculated values of clay and those 
found by direct determination in the case of 57 soils was found to be as good as could be 
expected from a highly complex body like soil. The few soils that show a discrepancy 
.of more than 5 per cent. are invariably abnormal soils, i.e., either highly acid or highly 
alkaline barren soils. 

State oJ Baturation and Boil reaction. 

Previously it has been shown by the writer that the interaction between soil and 
ammonia represents the neutralization of acidoid by a base. Since pH values of natural 
soils represent single points on their titration curves, it appeared reasonable to suppose 
that the difference between the amount of ammonia taken up by a natural soil and the 
same soil completely unsaturated, will be a measure of the state of saturation of that 
soil and consequently will be correlated with its pH value. The object of this investi. 
gation was to explore the possibilities of this reaction for characterising the state of satura· 
tion of a soil. 

The amount of ammonia that a natural soil can take up is determined as follows:-

10·20 gms. of soil are taken in a dish and kept over normal ammonia in a vacuum 
desicoator for two days. It is then transferred to another desicoator and kept over 90 
per cent. H 2SO, for two days. The ammonia retained by the soil is then determined by 
distillation with lime in the usual way. 

The maximum saturation capacity of the soil for ammonia is determined as follows :­

Ten grams of soil is stirred with about 50 co. of water. Enough 0·2 N HCI to break 
up all the carbonates is added gradually and the mixture set aside with frequent shaking 
till no more bubbles of C2 are formed. The soil is then transferred to a filter paper and 
washed with 0·05 N HeI till the filterate shows no reaction for Ca ions; this is followed 
by leaching with water till the soil is free from CI ions. It is then washed with a little 
alcohol and air dried. The final washing with alcohol makes the soil loose and friable 
as well as easily detachable from the filter paper. 



After being air dried the Boil is transferred to a flat dish and kept over normal ammonIa. 
and subsequently over 90 per cent. HzSo, exactly as in the case of natural BOU. The 
state of saturation of the soil (V) is calculated from the formuia. 

100 (T-S) 
(V) 

T 
Where S. & T. are the amounts of ammonia taken up by the natural and acid treated 
soil respectively. All quantities of course being expressed in equivalents. 

pH OOlue meuuremema. 

The greatest difficulty in correlating any physico-chemical measurement on BOils 
with their pH values. lies in the choice of the method for determination of the latter. 
For the present investigation it appeared necll88ary to take measurements with' all the 
available methods. in order to see which of them correlates best with ·the state of Bat.ura. 
tion of the soil as determined by the ammonia method. 

57 BOils from various parts of India were examined for their reaction by the following 
methods:- . 

1. Hydrogen electrode 1 : 5 soil water ratio 2 hours' shaking (H). 

2. Quinhydrone 1 : 5 soil water ratio 2 hours' .haking (Q). 

3. Quinhydrone'l: 1 Boil water ratio 2 hours' shaking (Q). 

4. Quinhydrone 1: 1 soil water ratio 2 hours' shaking and leaving overnight (Q). 

5. Antimony electrode 1 : 1 Boil water ratio 2 hours' shaking and leaving overnight 
(Sb) •. 

6. Colorimetric method 1 : 5 Boil water ratio. occasionalltirring and leaving over· 
night (C). 

The relation between (V) and various sets of pH values is brought out best by working 
the correlation co-efficient between them. 

These are given below:­

(V) and H =0·897. 

(V) and (Sb) = 0·891. 

(V) and (Q') = 0·889. 

(V) and (C) = 0·938. 
It will be seen that the correlations are highly significant. The difference is not 

very great but with the colorimetric method slightly better correlation is obtained than 
with the other methods. 

pH values of soils can be calculated from (V) values by the following empirical for-
mulas:-

1. pH = 0·0274 (V) 5·4 for (V) values below 45 per cent. 

2. pH = 0·0319 (V) 5·89 for (V) values .between 45·81 per cent. 

3. pH = 0·0319 (V) 7·11 for (V) values above 81 per cent. 

The difference between the calculated valUes and those actually obtained is not 
greater than what might be expected from the nature of such measurements. and is of the 
Bame order as differences between direct measurements of pH values by any two methods. 
The calculated values of pH are therefore probably just as reliable as those obtained by 
any direct method. . 

Some very interesting facts emerge from a closer study of the (V) values for various 
BOils. It is found that all soils having (V) values lll88 than 33·3 per cent. respond to lime. 
the calculated pH value for which is about 7. The neutral point or pH 7. therefore. has 
a more fundamental significance than has been hitherto IUPpoeed. MOlt of the good 
agricultural soils have (V) values between 50 and 70 per cent.; lOils having (V)values 
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II.bove 70 per cent. invariably contain sodium and above 80 per cent. are all barren alkali 
loils. Soils that were in approximate equilibrium with CaCos under field conditions 
gave values about 62·68 per cent. All soils having (V) values less than 40 per cent. were 
[rom humid regions where the rainfall is plentiful and those with above 70 per cent. (V) 
values were from arid regions where the rainfall is scarce. 

The foregoing is a brief outline of the work comprising the description of the new, 
methods proposed and general scientific conclusions resulting from the investigation. 
Full discu8t;ion of results is given in the following papers that are in the press and reprints 
of which will be forwarded as Boon as they are received. 

1. A new type of hydrometer for the mechanical analysis of soils. 

2. A new manometric apparatus for the mechanical analYBis of BOils. 

3. A new method of determining clay content of soils by moisture absorption 
at 70 per cent. humidity. 

4. Interaction between ammonia and Boils as a new method of determining the 
state of saturation and pH value of soils. 

Sd. A. N. PURl. 
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APPENDIX XLVI. 

SUBJEO!' No. 30 (d). 

REPORT POR TBlII PERIOD 1ST JULY 1931 TO 31ST MAROK 1932.IX BlI:SPBOT 01' THB Scwuo 
l!'OR INVESTIGATION OF TBB "WITHER TIP" OF CITRUS TREES BY DB. H. C. Cluu· 
DlIURI. 

, At ita meeting held in January' 1931 the Advisory Board recommended a grant of 
Re. 12,600 spread over a period of three ye&l'lJ to Dr. H. C. Chaudhun. Reader in BotanY'1 
Punjab University, Lahore, for investigation of the" Whither.tip .. of citrus tn-. Thisi 
recommendation W8B accepted by the Governing Body at ita meeting held in May 19311 
and the scheme W8B accordingly started with effect from 1st July 1931. Dr. Chaudhuri 
h8.B now submitted a report (Annexure) of the work done by him during the period 1st 
July 1931 to 31st M~rch 1932. 

The report is now for the consideration of the Advisory Board. 

CHARAN DAB, 
The 26th May 1932. Secretary, 

ANNEXURE. 

RlU'ORT ON TBlII WORX DONla ON "WITHBR-TIP" INVESTIGATION O. TJllI ClTRUI ~NTI: 
FOR THE YEAR ENDING 31ST M.uwH 1932. 

The Imperial Council of Agricultural Research having &ccepted my .cheme for the 
investigation of the "Wither.tip" of Citrus plants, the work W8B undertaken from lat 
July 1931. S. Dyal Singh, M.Sc., who had been carrying on research work on Citrus 
dise8.Bes under my guidance was appointed Research Assistant from that date on a I&lary 
of Rs. 150-25-200. The attendant W8B appointed from 1st October 1931. A list of Citrus 
gardens in the Province W8B obtained from the Fruit Specialist at Lyallpur, and inspection 
of gardens in Lahore and 30 miles around it have been made periodically. Besidee ahove 
gardens others at Amritaar, Ludhiana, Multan, Debra Gui Khan and in the Kangra 
Valley have been visited. A large amount of important material baa been collected. 

2. The casual organism of the "Whither-tip" Collectotricum gloeosporioides. has 
been isolated from the different species of Citrus planta growing at different localities. 
Study of the virulence of the different isolations is being made and we have over 20 diffe­
rent isolations from different localities and plants, growing in pure cultures. In nature, 
we have been able to collect ' perfect forme' BO far unknown in India. In our cultures, 
also, we have been able to produce perfect forms of Colletotrichum gloesporioidee. When 
& complete collection of the diBe&Be during all the months of the year from different loca­
lities has been made, we hope to be able to establish the complete life-hiatory of the C8BUal 
organism. ~'hia will heip us in combating the spread of the diBeaae. So far a number 
of • perfect forms' have been collected from various Citrus plant. and these are also being 
grown in cu~ture &Ild investigated. 

3 •. Simultaneously with the study of the " Wither-tip" which generally dries up the 
tips of the twigs and causes fruit fall, and other important diseases of the Citrus, like 
.. fruit-fall" due to sooty·mould, etc., which sometimes cause great loss in Citrus industry, 
are being investigated, and the combined effect of the different fungi on the host plant. 
is also being ~tudied. It h8B been found during inspection work, that growent, not having 
any fruita for 3 ye&l'lJ in succession have cut down valuable orcharda altogether. Thia 
is due to entire lack of knowledge regarding plant protection among the growers. I may 
mentiun here, that I have been able to interest the proprietors of many orcharda in acien­
tific plant protection and I am glad to be able to say that BOme of them have taken up 
cor:.trol measures according to my direction. 

4. Regarding experiment on control measures ~We have one plot, in the Lawrence 
Gardens, Lahore, with over 350 planta under control measures. We are trying not only 
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Bordeaux, lime sulphur, Bordeaux-oil emulsion, Ammonical copper carbonate of different 
strengths prepared by us, but also the efficacy of several imported fingicides and insecti­
cides, such as ' Arboretas,' 'Sulfinette' and' Cooper's fungicide.' In every case strict 
record of the expenses involved has been kept. It is as yet too early to report on the 
efficacy of the different sprays. 

5. From the equipment many different types of sprayers-Bucket Pumps, dusting 
machines of English, American and Indian make-have been purchased and are being 
tried. Besides the plot in the Lawrence Gardens I have a sma.1l plot in one of the biggest 
garden in the Punjab on the other side of the river near Lahore under control measures. 
I hope to open another control centre at Nurpur, at the foot of the hills, which is an 
important centre for Citrus cultivation and where the ~'Wither-tip" has just made its 
appearance in a rather virulent form. 

6. The work is progressing satisfactorily and I consider the results obtained during 
the last nine months as quite encouraging. 

H. CHAUDHURI. 

LAHORE, 

The 5th April 1932. 

M123ICAR 40 
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APPDDIX :ILia. 

SUBJJlOl' No. '1. 

APPLICATION FROM THE GOVERNMENT OF THE PUNJAB FOR AN ADDI. 
TIONAL GRANT OF Re. 5,000 FOR CONDUCTING EXPERIMENTS O!'l 
DESIGNING A SMALL POWER SUGARCANE CRUSHING MILL 

LJrrrBB JI!ROM TB1I GoVERNMENT OlP THB PuNJAB, No. 581·D (S), DnED THB 16TH JULY 
1932. 

I am directed to forward herewith in original an application received from the Secre. 
tary. Punjab Council of Reeearch', for a further grant of &S. 5,000 for the construction of 
three small power crushing mills and to state that the Punjab Government (Miniatry of Agri. 
oulture) NOOmmends the scheme and to request that it may be plaoed before the Adviaory 
Board of the Imperial Council at its forthcoming meeting for the proviaion of funds. 

. 2. I am to add that the Punjab Government will not undertake any financial liability 
whatever beyond permitting the use of its agricultural engineering ltall in the work of 
designing. 

3. One hundred printed copies of the scheme are being forwarded under I8parate 
cover. 

Copy OlP A LETTER FROM THE SECRETARY, PuNJAB CoUNCIL OlP RESEABCII. TO THE DEPUTY 
SECRETARY TO GoVERNMENT, PuNJAB, DBVBLOl'KBNT DEPARTMENT. No. 175·8., 
DATED TB1I 14TH JULY 1932. 

Grant oj Rs. 8,000 by the Imperial Council oj ..4grictdturaZ RuearcA Jor condudi7l1l ezpen. 
menta on designing a Bmall pqwer sugarcane crus1Iing miU. 

With reference to your letter No. 261·D .• dated 25th January 1932 conveying sanction 
of the Punjab Government (Ministry of Agriculture) to the expenditure of Rs. 3,000 from 
my budget for conducting experiments in sugarcane crushing over and above the grant of 
&S. 8,000 given by the Imperial Council of Agricultural Research for thil purpose. I have 
the honour to say that no money has yet been spent from the Government grant mentioned 
above, but certain bills are awaited. 

2. The convener of the sub·committee appointed by the Punjab Council of Research 
to devise a satisfactory small power sugarcane crushing mill. has submitted a report. copy 
attached, of the results up to date. It will appear from paragraph 19 of the report that 
an additional grant of &S. 5,000 ia required for the design, construction and testing of 
three small power crushing mills. Thia report was received on 23rd June 1932 and 88 it 
was not pOBBible to convene a meeting of the Punjab Council of Research before next cold 
weather, the opinions of the members were solicited by post, so that if the proposal to 
apply for the additional grant from the Imperial Council of Agricultural Research iI ao­
cepted the application may go before that body at their forthcoming meeting. 

3. Of the 24 members of the Provincial Council of Research who are in India 18 have 
approved of the proposal to ask for the additional grant from the Imperial Council of I 
Agricultural R~earch ; five have not yet replied, and one (Dr. McKenzie Taylor) hal dis- i 
sented, 88 in hia opinion the work ia largely the concern of the firms which are interested 
in such machinery. As, however, the proposal has been approved by the large majority 
of the members I shall be glad if it is approved by Government and if the Imperial Council 
of Agricultural Reeearch ia requested to give an additional grant of Rs. 5,000 88 recom­
mended by the sub·committee. 

The matter may kindly be treated as very urgent. The Adviaory Board of the Im­
perial Council of Agricultural Research meets from 18th to 23rd July 1932 aud if the pro­
posal is not considered at that meeting. the scheme will be held up for a year, since the 
January 1933 meeting will take place too late to enable the machinery to be constructed 
and the experiments ~ be continued during the next cane crushing season. 
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No. 2280 
"7-36B. 

Dated LyaUpur, the 20th. June 1932. 

From 

To 

Sir, 

The Agricultural Engineer to Government, Punjab and the Convener, 
Cane Crushing Sub·Committee, Lyallpur. 

The President, 

Punjab Council of Research, Lahore. 

With reference to the meeting of the Punjab Council of R.esearch held in the office 
of the Finanoial Commiesioner, Development Department on 26th April, 1930 at which a 
Sub·Committee was formed to deal with the grant of Rs. 8,000 made by the Imperial 
Council of Agricultural Research for experiments in devising a satisfactory small power 
sugar cane crushing mill, I have the honour to submit the following report of the work of 
the Sub·Committee. 

2. The membe1'8 of the Sub·Committee were :-

1. Mr. T. A. Miller Brownlie, Convener, 

2. Captain H. Whittaker, 

3. Mr. D. P. Johnston, 

4. K. B. M. Fateh.ud.Din, 

5. Dr. Carter Spee1'8. 

3. The first meeting of this Sub·Committee was held on 3rd May 1930 at whioh it was 
decided to collect information regarding existing types of small power crushB1'8 from various 
U8e1'8 in India and after tabulating the information received to select three of the moat 
promising makes for detailed teats. 

4. By 10th November, 1930 this information was received aud copies circulated to 
membe1'8 of the Sub·Committee and a meeting arranged to be held on 12th November to 
disoues the performanoe of the various crushers ana to eelect the three most likely to give 
the best results. 

5. The machines selected were the Broadbent, the Massey and the Acme and an 
estimate was prepared amounting to R.I, 7,000 for the provision of three electric motors 
with power measuring instruments, necessary wiring to the Jullundul' Farm and the pro· 
vision of countershafting pulleys foundations, etc., leaving a balance of Rs. 1,000 
towards the cost of energy and the hire chargee and conveyance uf crushing machines. 

6. Mess1'8. Greaves Cotton of Bombay kindly agreed to loan a Boardbent 3 roller 
crusher for test purposes, packing and convIlyance charged to be met by the 
testing committee and Mcs.~rs. Carey and Daniel of Calcu~,ta made a similar concession 
with regard to the Aome fOl1r roller cru~her. The third mill required for the text was 
Massey 10" X 14: throo roller crusher and this the Saran Engineering Co. of Cawnpur 
offered at a cost of Ra. 1,700. 

7. The three firms were Mked to scnll the crushers to Jullundur and the final arrange­
mllnts regarding the supply of electrical energy, etc., were completed at a committee meet­
ing held on 14th January, 1931 anll at this meeting it was agreed to apply for t,he services 
of Mr. S. R. Kohli, Ph.D. to superintend the tests at Jullundur. 

8. The Director of Agrioulture was asked to arply for the serviL1l8 of Dr. Kohli bd 
The main test.. could not"" held as Meest1I. Brownlie conside~ that as it was late in the Seaso~ 

and JohDBton, Members of the Sub.Committee, who the mam tests could not be held until 
were to deal with these trials were out of India on lea.,. next cane season and the matter should 

(ScI.) D. MILNE, be postponed meanwhile. 
DireUoroJ AgnCvlhlN,Punjab. 
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9. The M8l!86y and BroadbE'nt crushers anived and were erected at Jullundur in 
March, 1931 but tho Acme did not arrive until 9th April 1931 and W88 too late for teat. 
to be carried out with jt during tho season 1930.31, but tria\a were carried out with the 
Massey and Broadbent machint'8 in March and April 1931 and a meeting of Committee 
was held at the site of the trials and instructions were issued regarding the mannt'r in which 
the trials were to becanied out and the information to be recorded .. 

10 . .As no money w88left by the end of the 1930-31 cane crushing lIt'ason the Din>ctor 
of Agriculture was requested to enquire if additional fundA could be obtained for a conti­
nuation of tria1& in 1931-32. A sum of Ra. 1,500 WQII allottfld from the ordinary budget 
provision of the Agricultural Department in February 1932 and tho triabl we", resumed. 

11. The Director of Agriculture did not agree to the proposal to appoint Dr. Kohli to 

Dr. Kohli, an Assistant Prof ... or of Chemistry in 
the Maclagan Engineering College, was not employed 
as he was to cost RB. 300 p. m. and it was considered 
that the Agricnltnral Chemists stall could do this work 
at DO extra coot. 

sUJlf'rilltend tho trials and thl'refore an 
B88i.~tant to tho Agricultural Chemillt W88 

sent to ,lullundur during the period of 
trials to carry out the required analyRis-­
thc work of crushing was carried out under 

(Sd.) D. MILNE, the direotion of the Deputy Director of 
m"",'",0/4gr;....llure,Pu"jab. Agriculture, .Jullundur and the Sub·Divi· 

. sional Offil'er, Boring, Ferozcpore 111'88 in 
attendance to eee that the mechanical arrangements were properly maintained and that 
the necessary records were bE'ing kept. 

12. The Sub-Committee met at ,Iullundur on 18th February 1932 and .tndil'd tho 
machines in detail and the records of work done. The conclusionS anived at with regard 
to. the crushers are as follows :-

13. Acme I roller cru.mer.-·The type and arrangement of framework of this machine 
was approved but the machine generally W88 considered too light and the type of rollers 
employed were unsatisfactory. The cleaning teeth fitted to the machine caused obstruc· 
tion and the percentage of juice extraction W88 exceptionally low being "pprosimately 
half thlLt obtained on the other machines, ailjustment of the rollers is made by increasing 
or decreasing tho pitch diameters of the gear wheels which ia unsatisfactory and avoidable 
in a four roller mill. 

14. Broodbem·1 roller cru.mer.-This machine gave a satisfactory out turn of juiee hut 
was difficult to feed and to improve the feeding the rollers were refaced and Blight lonlP­
tudinal outs were made on the rolls. This removed the feed difficulty entirely and the 
juice extraction percentage was not affected thereby. The frame of this nl8Chine ill of 
cast iron and as it is subjected to tensile stref!BeS it was considered doubtful if the machine 
would work for a full season without rupture, ~ctual1y the machinc ruptured during the 
tests when the Committee were prcsent. .As in most three roller mills the adju8tmcnt of 
rollers is made by increasing or decreasing the pitch of the gear wheels and therefore the 
refacing of the rolls from Beason to season cannot lie canied out. 

15. Mrzssey 3 ro'Uer cru~he'.-The 1931 pattern of the Maeaey crusher was Bupplied 
for the tests an~ this is a considerable improvement over the patternR of previous ycars 
but cast iron is used in the frame of the machine and is subjected to tensile stresses. The 
Massey machine ILppeared to be very nearly substantial enough to carry ont the season 
crushing without mishap but parts indicated that a very 8mall fRetor of safety had been 
provided and actually a shaft broke before the trials were completed confirming the view 
that sufficient factor of safety had not been provided for in the df'l!lig!l and this view baa 
further been confirmed by breakages of similar patterns of the 1I1_y cru!lher in use 
elsewhere in the Province. 

16. A more detailed criticism of the three crushers ill embodied in the minutee of the 
sixth meeting of the Sub-Committee and a copy of this W88 sent to' thf! Director of Agri· 
culture together with a l't"port from the ('..onvener suggesting that further trials be IItopped 
for the present and attention be devoted to the design of a more substant.ial form of mill 
eliminating if possible the defects noted ; this was agreed to by the Committee. The 
Director of Agriculture suggested that he would like to consult Mr. R. C. Sriv88tava the 
Sugar Technologist, Imperial Council of Agricultwal Relrearch, and *hat thel with Mr. 
Brownlie might vi/P.t thl' t$la at Jullundur. . 
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17. This meeting took place on 26th April 1932 and it was agreed that new designs 
for crushing mills be prepared with a view to eliminating noted defects. Mr. Srivastava 
favoured t~e three roll mill alt~ough t~ type is unsound in principle but agreed that the 
four roll mill should also be tned and It was agreed that spare sets of rolls with various 
finishes be made f.or each mill. Mr. Sirivastava kindly offered to scrutinise the plans 
of the proposed mills and to suggest any alteration which might occur to him and be of 
advantage. 

18. The result of this conference was communicated to the members of the Suh.Com. 
mittee and with the exception of Dr. Carter Speers from whom no reply was received, 
the members agreed to the proposals put forward. It was estimated in May last that the 
cost of making up two machines with the necessary spare rolls would cost Rs. 3,000 and 
that a further sum of Rs. 1,000 would be required for testing out the machines. Since that 
date investigations of the problem have shown that the construction of three mills instead 
of two will be necessary in order to secure an adequate trial of the modifications required 
and therefore a sum of Rs. 4,000 will be required for construction of the machines plus 
Rs. 1,000 for testing purposes. 

19. If the Punjab Council of Research accepts the proposal it is requested that the 
Imperial Council of Agricultural Research be asked to contribute a further sum of Rs. 5,000 
for the construction of three small power crushing mills each of different design and 
provided with spare rolls and for the testing of these. It is hoped that constructions may 
be taken in hand by 1st September in order that they may be complete during December 
if at all p088ible and permit of tests being carried out during the oncoming crushing season. 

20. In framing the rough estimate of Rs. 5,000 for the construction and testing of the 
three mills it is pointed out that no provision has been made for the designing of these 
and it is assumed that the Punjab Government will bear the cost of this. 

I have etc., etc., 

(Sd.) T. A. :MILLER BROWNLIE, 

Convener, 

Cane CTU8hing Bub,COffImittee. 

Enclosure. 
The test results analysis etc., 6 sheets. 

No. 228Ij7.36.B., DA.TED LVALLPUR, THB 20TH JUNE 1932. 

Copy of the above forward~ to ~he Director of Agriculture, Punjab, ~or favo~ of 
information, with reference to deml·officlal, dated 9th June, 1932, from the Assistant DIrec­
tor of Agriculture, Punjab. 

(Sd.) T. A. MILLER BROWNLIE, 

Agricultural Enginew 10 Got'wnment, Punjab, Lyallput'. 

Nete by Mr. R. C. Srivaatat'a, Sugar Technologist, Imperial Council of Agricultural Re8earch, 
dated the 19th July 1932. 

The grant of Re. 8,000 given to Punjab has been utilized entirely for purchasing and 
testing a number of existing c~e mills, with the.objec.t o! finding ou~ their good and bad 
points and using the informatIon thus colll'cted m dl'Slgnmg a new mill. A further grant 
of Rs.' 5,000 is now asked for for actually manufacturing and testing three imfroved cane 
mills (the cost of designing these being prt'Sumably Il'ft to be borne by the Punjab Govern-
ment). 

2 Whl'n I visited Jullundur I saw the plant under trial and also a rooord of the data 
collecied. Unfortunatdy a copy of the fl'Cord has not been supplied and hence it is diffi­
cult to COITl'ctly apprecia~e its valUI'. But from what I saw, I feel that the testing work 
has been done systematically. 
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3. As to whether the gJ'~t of R8. 6,000 now required is justified or not. I th1nk the 
following points 8hould be kept in view :--

(i) Is there ,. time limit for these experiments' TheoretiCally there would be, 
but where there is prospect of good results being obtained (as appeara likely 
in the present case) the time limit may be safely extended. 

(u) Other provinces which have received grants may be coming up for additional 
grants, and should this happen, preference will have to be given to thoee who 
have already made satisfactory mills and now want to give finishing touches, 
and a1so to those who have made mills of a certain size and now wish to 
make larger or smaller ones to suit local needs. In this respect Punjab will 
find itaelf at a disadvantage or, per contra, if Punjab'. present application 
is accepted, the case of the other provinces instanced above, will become 
irresistable. 

(iU) Should this case not be considered in the first instance by the Sugar C'A>m· 
mittee' It would obviously be desirable to do 80, but as the C'A>mmittee is 
not likely to meet for lOme months, the resulting delay will have the effect 
of putting off the actual testing of the new milla till the cane 8e&IIOn 1933-34-
that is by full one year. It is desirable to avoid this delay. 
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APPENDIX XLVIII. 

SUJlJECT No. 36. 

CLASSIFICATION OF RESEARCH SCHEMES. 

Attention is invited to the attached extract (Enclosure I) from the prooeedinge of the 
meeting of the Advisory Board, held in January 1932, on the subject of ciasPifioation of 
research Bchemes recommended by the Board according to importance and urgency in view 
of the prevailing financial position. It will be seen that it was then suggested that the 
Seoretariat of the Council should circulate a list of the schemes recomDlt'nded by the Board 
at its meetings held in June 1931 and January 1932. It was intended that each member 
of the Board would then mark his order of priority on the liet and the Advisory Board would 
at itA next meeting on the basis of the suggestions received from members and of the schemes 
recommended at that meeting drawn up an order of priority for the consideration of the 
Advisory Board. 

2. On carefully examining the suggestion referred to in the preceding paragraph, the 
Chairman of the Board has come to the conclusion that it would be more practical and 
oonvenient if in consultation with the Agricultural and Animal Husbandry Expert Advisei'll 
to the Council he arrived at a general grouping of schemes in time compartments and there­
after placed it before a meeting of the Board for any specifio proposals for amendment&. 

In this oonnection, the Vice-Chairman is also of the view that in preparing a programme 
of sohemes acoording to tbeir importance and urgency the following considerations of a 
general nature must be borne in mind:-

(i) In view of the fact that in the oourse of the debates in the Central Legislature on 
the Suga.r Industry (Protection) Bill the Government of India have given an 
assurance that they will be prepared to consider favourably the question of 
allotment of funds for Sugar researoh, it has been deoided that the expendi­
ture on acoount of Sugar Schemes should not be a drain on the general finanoes 
of the Counoil. These sohemes need not, therefore, be considered in the 
present oonnection. 

(ii) Whatever might be the order of preference of schemes, some elasticity is neces­
sary so that sohemes might be taken up as and when funds became available. 
The Secretariat of the Council no doubt oonstantly effects small economies 
in the sanotioned sohemes but it would not be worth while to bind them by 
any hard and fast procedure under which a minor scheme for whioh money 
was available must be postponed solely because a oostlier scheme stood ahead 
of it on the li~t. Some discretion should, therefore, it is suggestelj, be left 
to the Vice-Chairman of the Council in the matter. 

(iii) Each set of sohemes placed in one time ~ompartment shoul~ represe~t in reason­
able proportion eaoh branoh of agrIouitural and vetennary ScIence respeo­
tively having due regard to, the funds allotted previously. 

3 The finanoial position of the Counoil may now be stated for the information of the 
members. Excluding the grant of RB. 10lakWJ for aid to the Sugar Industry made by the 
Government of India in 1930.31, but inoluding the sum of RB. 10 J.akhs due from Gove~­
ment out of the initial grant of RB. 25 lakhs, the funds at the disposal of the Council 
amount to RB. 40 lakhs. As against this the oommitments already entered into by the 
Counoil amount to RB. 29,40,000 so that the amount available for financing new schemes 
is RB. 10,60,000 approximately (Enclosure II). 

4. The Vice-Chairm~ in oonsul~ti?n with the Expert Advisers suggests the follow­
ing grouping of sohemes m order of pnonty : 

(a) Schemes already sanctioned for less than 5 years with the intention of develop­
ment and oontinuation, as detailed in Enclosure m. These involve ~pro­
ximateiy an expendtiture of about RR. 1,29,000. 

(b) Schemes sanotioned by the Governing Body but postponed for some reason or 
other. A list of these sohellJll8 is enolosed (Enolosure IV). In most of the 
cases the oost has not yet been estimated but provision has to be made for 
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interim expendit~ on the undermentioned two 80hemee (Noe. , and 5 of the 
list). 

(1) Investigation on.virua diseases of plants. 

(2) Appointment of a special officer for investigating Tulll'rculoeis and Johne', 
dise8.l188 among animals at Muktesar • 

. Pending improvement in the financial position of the Council which would enable it to 
finance, the main sanctioned schemes regarding these, it is considered _ry to take the 
following preliminary action in connection with these schemes. At regards (I), Bombay 
has suggested that an officer be deputed for training in the special technique of virus in· • 
v8stigation expenditure involved being about Rs. 5,000, Bimilarly ... to (2). Two offioon 
are to be trained for the Tuberculosis and Johne's diseasea investigation, the cost being 
about Rs. 20,000. 

(0) The schemes recommended by the Advisory Board at its meeting!! held in June 
1931 and January 1932 have been grouped (EnclOlure V) into time com· 
partments, bringing together at the same time those 80hemes which form part 
of a co·ordinated whole so that the Council's l'8II8&I'Ch programme ... a whole 
may be clear from a technical standpoint. In this connection the vieWi of 
Mr. B. C. Burt, Agricultural Expert Adviser to the Council, recorded prior 
to his deputation abroad, with which the Chairman is in agreement; will be 
found in Enclosure VL 

5. The cost of the schemes referred to in items (a) and (b) of the preceding paragraph, 
will amount to Rs. 1,54,000. In view of the smaller previous allotment to animal hWlbandry. 
it is. conSidered that all the schemes shown under group I in Enclosure V which amount 
to Rs. 1,26,000, should also be provided for forthwith. The total amount required in ret­

pect of the items mentioned above comee to Rs. 3,80,000 leaving Rs. 6,80,000 available for 
the remaining Agricultural schemes other than Sugar 80hemes and it is proposed to finance 
them in order of priority as shown in Enclosure VI. 

6. The proposals are now submitted for the consideration of the Advisory Board. 

Smw.: 

The 30th J uf/6193Z. 

ENCLOSURE I. 

CHARAN DAB, 
&erdary. 

EXTRACT l!'BOM THE PROCEEDINGS 011 THE MEETING OJ' THE ADVISORY BOARD HELD III 
JANVABY 1932. 

"Classification of rese&rch schemes recommended by the Advisory Board into classes 
according to importance and urgency in view of financial position. 

Colonel Olver s.t&ted th&t out of about 37 lakhs worth of schemes sanctioned by the 
Council, as much as 29·31 lakhs had gone for agricultural schemes and only 7· 96 towards 
those dealing with animal husbandry. He therefore, propos 3d that the two .mall animal 
husbandry schemes, items Nos. 4 and 29, should be given preference. Profe&80r Gangulee 
suggested the following order of priority :-

L No.5 (a) of the Agenda. 

2. No. 29 of the Agenda. 

3. No. 11 of the Agenda. 

4. No. 12 of the Agenda. • 
·5. No 13 of the Agenda. .. 

Mr. Milne varied the above as follows :-he would suggest No. 25 firI!fi, and NOlI. 4 ..wi 2V . 
as second and third respectively. _ . .' • ... . " 
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Mr. Main suggested that the Secretariat should circulate a list of the schemes reoom· 
mended by the Advisory Board at the present meeting to each member of the Board who 
would note his own order of priority. Mr, Coleman supported the proposal and added that 
in this list should also be given the schemes recommended at the last meeting of the Advi· 
sory Board. Each member would draw up his order of priority on the combined list which 
would be placed before the next meeting of the Advisory Board. He presumed that a few 
more schemes would be recommended at that meeting which would be followed after an 
interval by a meeting of the Governing Body. The next meeting of the Advisory Board 
would therefore on the basis of the suggestions received and on the schemes recommended 
at that meeting draw up an order of priority for the consideration of the Governing Body. 

The Board agreed to this proposa!." 

ENCLOSUR E Il. 

Statemen t showing in 'abstract form the position of the research funds of the (·oltncii. 

A8sets. 

Investments 
Donation from H. E. H. the 

Nizam 
Donation from the Governu«,nt 

of H. H. the Maharaja of 
Mysore .. 

Interest on investmen ts 
Remainder of initial grant due 

Rs. 

15,00,000 

2,00,000 

1,00,000 
2,00,000 

from the Government of India 10,00,000 

Liabilities. 

1. Agricultural scheme sanc­
tioned by the Council 

2. Veterinary 8chemes sano· 
tioned by the Council 

3. International contributions 
4. Representation at Inter-

national and Imperial Con­
ferences and Congresses 

5. General 

6. World's Grain Exhihition 

Rs. 

17,25,000 

i,89,050 
3,00,000 

15,231 
1,00,000 

Recurring grant received for 
1930.31 and 1931·32 10,00,OUU and Conference' tO,OOO 

Total 40,00,000 Total 29,40,225 

or say 29,40,000 

ENCLOSURE III. 

List of Schemes sanctioned for less than five years b"t with the intentiol/ of deve/QJYI".ent and 
continuJ1tion. 

1. Investigations on rusts of wheat and barley by Dr. K. C. Mehta. 
M.Sc., Ph.D., 1933·34 and 1934·35 . . . . . . 

2. Grant to the Dacca University for Agricultural Research: 

(a) Laboratory Assistant (Y) at Rs. 720 per annum for 3 years 

(b) Apparatus for 3 years 

3. Investigations on the relation btltween the Physico·chemical pro­
perties and fertility of soils by Dr. S. S. Bhatnagar, University of 
the Punjab at Rs. 4,500 per annum for further 3 years 

.4,. Rice Physiology Scheme by Professor R. H. Dastur, for further 2 
,... y~a.rs .', 

.lI .• Reserve for Locust Research •• 

Re. 

50,000 

2,160 

6,000 

13,500 

7.0liU 

50,001) 

• 4D 
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-(\. Appoi~tment of Mr. Kartha for six montha to compile It&tistiCI 
shoWIng the comparative effioiency of the different fe«ling eoal61 Re. 
adopted in military dairies and of the effects of disease and other 
nec688ary fBAltore on dairying 1.000 

Total 1.29.600 

or llay 1.21l.()()" 

ENCLOSURE IV. 
LUI oj Schemu 8anctioned by the Governing Body lmI either not yet .tarletl nr pNlpmwi. 

I. Award of an annual prize for the most striking agri-
cultura. improvement of the year . . . . No oost estimated. 

2. Establishment of a Bureau of Agricultural Intelli- No cost estimated . 
. gence in India. 

3. Commiitee for Mechanical Cultivation in India No cost estimated. 

4. Investigation on virus Ws6&861 of plants 

I). Appointment of a special officer for investigating 
Tuberculosis and Johne's Wse&868 among animals 
at Muktesar. 

Rs .• 65,390 (5 yeam). 

Cost about Ra. 2,30.000, epread 
over a period of 5 Y6&l"ll. 

ENCLOSURE V. 

Statement Illiowing Ihe .grouping oj IIcherMA in 'ime cmnp!lrlmenlA. 

(1) VeWinary and Animal HUIloondry Sche_ 

Rt.. 

• 1. Resea.rch regarding diseases of poultry 1.02.860 (2 yeam). 

"2. Resea.rch into indigenous drugs of India with 8pt"Cial 
reference to the Toxicology 73.(J1I0~5 yea .... ). 

t 3. Applica.tion from the Government of Madras for a grant 
for the extension of work on Animal Nutrition in the 
Ma.dras Presidenc.v 49.930 (5 YMm) . 

Total .. 1,25.870 

or say 1.26,000 

(2 ) Special Crop ScAemu-

t (i) Production of new (seedling) varieties of potatoes (Madr&9)--Ra. 20,000 (5 
years). 

t (iiI Bengal, Madras, Burma and Punjab co-ordinated tobacco improvement 
Schemt>&-RS. 1,40,804 (5 years). . 

t (iii) Scheme for the improvement of Castor crop in India .nbrnitted by the Govern­
ment of H. E. H. the Nizam-Rs. 32,825 (5 years). 

Total say R8. 1,94,000. 

• Schemes recommended by tbe Advisory BoW in Jane 1931. 
t Schemes recommended by tbe Advisory Board in Jan~ 1932. 
t New schem .. not as Jet recommended by ~ Advisory Board. 
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The tobacco scheme hili! been approved b alf'" . .. 
yalue to 7 provinces and the cuto h toY provmces, the ..,tato scheme will be of" - r sc eme several. 

(3) Dry farming and U'al~r requiremmta studie8-

* (i) Bombay dry farming scheme (omitting the sub-stations}-Rs. 250000 (6 
YM~ , , 

t l\fadrlll! revised dry farming scheme-Reo 1,00,000. 

Central Provinces and Hyderabad-(not yet estimated). 

t (ii) Water requirements of crops at Lyallpur-Rs. 4,06,000 (5 YMrs). 

t (iii) Punj~b dry f~rming scheme-Rs. 1,65,430, a new scheme-not part of the 
maIO co-ordinated schem~ mentioned above. 

(4) University and Geneml Schetnelf-

* (i) Scheme for researoh on plant physiology at the Benares Hindu University­
Rs. 1,26,000 (6 years). 

t (ii) Scheme.for the developmen~ of methodology in rural research submitted by 
the VlBhwa Bharathl InstItute of Rural re-construction, Sriniketan-Ra. 
18,750 (3 years). 

t (iii) Marketing of the ground-nut crop of the South Arcot District (Annamalai 
University}-Rs. 1,000. 

t (iv) Investigation of the Indian Fish poisons and their insecticidal value-Ra. 
15.288. 

* (v) Application from Dr. N. R. Dhar, I.E.S., Allahabad University, for work 
on the photo.chemical aspect of the nitrification in soils-Re. 3,440 (1 
year). 

* (vi) The statistical basis of the production of crops in Indi&-Re. 5,000 (2 YMrs). 

• (vii) The investigation of the Chemistry of Malting Cholam (Sorghum}-Ra. 15,256 
(3 years). 

• (viii) Experiments on traotors a.'t the Pusa farm-Reo 10,000. 

(ix) Indian Institute of Scienoe Schemes:-

t (a) Synthetic manure investigations-Re. 4,950 (2 years). 

t (b) Sewage farm investigat\ons-Rs. 18,340 (3 years). 

t (e) Work on quality in crops-Re. 5,400 (2 years). 

t (x) Lieutenant-Colonel Chopra's scheme for indigenous drugs investigation (for 
2 yE'ars in the 1st instance}-Re. 25,144 . 

• Schemes recommended by the Advisory Board in JunE' 1931. 

t Schemes recommended by the Advisory Board in January 1932. 

t NE'w schemes not III! yet recommended by the Advisory Board. 

• (xi) Preliminary Soil Survey of India-no cost estimated-Say Re. 10,000 (over 
2 years). 

t (iii) Professor J. B. Sethi's Scheme-Ra. 3,600. 

Total Ra. 2.62.1611 • 

• Schemes reoommended by the Advisory Board in June 1931. 

t Schemes recommended by the Advisory Board in January 1932. 

t New Bchemes not as yet recommended hy the Advisory Board. 
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~. Appoi~tment of Mr. Kartha for six months to compile Btatiatiee 
shoWIng the comparative effioiency of the different feeding ecalee R •. 
adopted in military dairiea and of the effects of diaease and other 
necessary factors on dairying 1,000 

Total 1,29,600 

or lIay 1,29,0011 

ENCLOSURE IV. 

List oj Schemu 8anctioned by the Governing Body but either not yet 8tarted (If' pMtprmd. 

1. Award of an annual prize for the most striking agri-
cuItura. improvement of the year . . .. 

2. Establishment of a Bureau of Agricultural Intelli­
. gence in India. 

3, Commiitee for Mechanical Cultivation in India 

4. Investigation on virus diaeasee of plants 

5. Appointment of a special officer for investigating 
Tuberculosis and Joh,ne's diaeasea among animals 
at Mukte&ar. 

ENCLOSURE V. 

No oost eatimated. 

No cost IlIItimBted . 

No oost eatimated. 

Rs. 65,390 (5 yeafll) . • Cost about RB. 2,30,000, lipread 
over a period of 5 Ye&lII. 

Statement 8howing the .gruuping 0/ IIchllml'~ in. 'ime comp"'rtmtlrWI. 

(1) Veterinary and Animal HlUlbandry Sche_ 

RB. 

• 1. Researoh regarding diseasea of poultry 1.02.860 (2 yean). 

'.- 2. Research into indigenous drugs of India with ypecial 
reference to the Toxicology 7!J.ORO.(5 yeaN). 

t 3. Application from the Government of Madry for a grant 
for the extension of work on Animal Nutrition in the 
Madras Presidenc.v 49.930 (5 YM",) • 

Total .• 1.25,870 

or Ray 1,26,000 

(2 ) Special Crop Sche_ 

t (i) l'roduotion of new (seedling) varieties of. potatoea (MadraA)--Rs. 20,000 (5 
years). 

t (it) Bengal, Madras, Burma and Punjab co-ordinated tobacco improvement 
Schemes-Rs. 1,40,804 (5 years). -

t (iii) Scheme for the improvement of Castor orop in India Bubmitted by the Govern-
ment of H. E. H. the Nizam-Ra. 32,825 (5 years). • 

Total say Rs. 1,94,000. 

• Schemes recommended by the Advisory Board in Jaue 1931. 
t Schemes recommended by the Advisory Board in January 1932. 
~ New schem .. not .. Jet J'8COIIImeuded by the Advisory Bo&rd. 
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The tobac~o scheme has been approved by alT £rovinces, the <&lOtato scheme will be of < 
'falue to 7 provmces and the castor scheme to several. ,.-

13) Dry farming and waler requirement& 8twiies-

* (i) Bombay dry farming scheme (omitting the sub.stationsl-Rs. 250000 (5 
years). ' , 

t Madras revised dry farming scheme-RaJ 1,00,000. 

Central Provinces and Hyderabad-(not yet estimated). 

t (ii) Water requirements of crops at LyallpUl'-Re. 4,06,000 (5 years). 

t (iii) Punj~b dry f~rming scheme-Reo 1,65,430, a new scheme-not part of the 
mam co·ordinated schem~ mentioned above. 

(4) Univer8ityand General8che'T1le&-

* (i) Scheme for research on plant physiology at the Benares Hindu University­
Re. 1,26,000 (5 years). 

t (ii) Scheme for the development of methodology in rural research submitted by 
the Vishwa Bharathi Institute of Rural re.construction, Sriniketau-Re. 
18,750 (3 years). 

t (iii) Marketing of the ground.nut crop of the South Aroot District (Annamalai 
Universityl-Re.l,OOO. 

t (iv) Investigation of the Indian Fish poisons and their insecticidal value-Reo 
15,288. 

* (v) Application from Dr. N. R. Dhar, I.E.S., Allahabad University, for work 
on the photo. chemical aspect of the nitrification in soils-Re. 3,440 (1 
year). 

* (vi) The statistical basis of the production of crops in India-Re. 5,000 (2 years). 

• (vii) The investigation of the Chemistry of Malting Cholam (Sorghum)-Re. 15,256 
(3 years). 

* (viii) Experiments on tractors a't the Pusa farm-Reo 10,000. 

(\x) Indian Institute of Science Schemes:-

t (a) Synthetic manure investigations-Ra. 4,950 (2 years). 

t (b) Sewage farm investigat\ons-Rs. 18,340 (3 years). 

t (e) Work on quality in crops-RaJ 5,400 (2 years). 

t (x) Lieutenant·Colonel Chopra's scheme for indigenolls drugs investigation (for 
2 yf'ars in the 1st instance)--Re. 25,144. 

* Schemea recommended by the Advisory Board in June 1931. 

t Schemes recommended by the Advisory Board in January 1932. 

t New sche>mes not as yet recommended by the Advisory Board. 

• (xi) Preliminary Soil Survey of India-no cost estimated-Say Re. 10,000 (over 
2 years). 

t (iii) Professor J. B. Sethi's Soheme-Re. 3,600. 

Total Re. 2,62.HiR • 

• Schemes recommended by the Advisory Board in June 1931. 

t Schemes recommended by the Advisory Board in January 1932. 

~ New schemes not as yet recommended by the Advisory Board. 
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t Revised Hill Soheme United Provinces .. 

t Bombay fruit storage soheme (Central Provinces will co· 

R·B. 

66,0640 (6 yean). 

67,030 (6 yean). 

11,070 (2 yean). 

62,660 ( 6 yean). 

78,656 (5 yean). 

1,00,000 (6 yean). 

operate) 1,00,000 (3 yean). 

t Biharand Orissa 47,890 (5 yean). 

Total 5,23,370 

or Bay 5,25,000 

APPENDIX VI. 

Note by Mr. B. O. Burl, regarding lime comparlmenta. 

Qf'CIII,pl. 

The Counoil might c~noentrate at first on the following Bchemes :-

. (i) Veterinary and Animal Husbandry schemes .. 

(ii) (a) Special crop group 

(b) Dry farming sohemes 

(e) University and General group (items 1 to 5 only) .. 

\ Total 

R8 . 

1,26,000 

2,00,000 

3.50,000 

1,640,000 

7,14,000 

This is perhaps as close as is necessary. It may be poBIIible to fit iIi the Madru and 
Bombay dry farming schemes into about Rs. 3,00,000 by a careful scrutiny of expenditure 
and rigorous economy. 

2. Group 11. 

If the Council receives its full grant of Re. 5lakhs for 1933·34 together with the arrea", 
for 1932·33 or Rs. 10 lakhs in all we shall have waiting :-

(a) Punjab water requirements of crops scheme 

(b) Hyderabad castor scheme 

(e) Group 2 of University and General schemes 
. (Items 6-12 of 4 Enclo. V). 

(d) Fruit schemes, say 

Total 

• Schemes recommended by the Advis;lry Board in Janua.ry 1932. 

t NewSchemas not as yet recolllIllended by the Advisory Board. 

Rs. 

4,06,000 

32,000 

.. 1,08,000 

.. 4,75,000 

10,21,000 
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In the prevailing finano~stringency it is toomucn to hope.that the Council wiD get 
Rs. 10 lakhs in 1933·34. It is very doubtful whether it will get even Rs. 51akhs. H that 
is the case all these schemes may have to wait till 1934-35, when the list will be further 
swelled by RB. 2,60,000 on account of postponed schemes (vide Enclo. IV) which will 
take precedence. Though the Punjab water requirements scheme is the most important 
oneit will still be necessary to re-examine it in due course witli a view to further reduction 
as in its present form it takes too large a share. 

3. Horlicultural8chemeB. 

There is no option but to postpone these schemes except the Bombay fruit storage 
.~heme. All the schemes .require to be re-examincd completel:¥-

M 123ICAR-200-15-2-33-GIPi-l 
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