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~o. C.-876, da~ed Pu:s3, tbe 9th March 'l!HO. 

From-J. MOLLISON, Esq., M.R.A..C!,-ln.'lpector General of Agriculture m India, 
To-The Seeretary to the Government of India; Department·· of Revenne ·and 

Agriculture, Calcutta. · '-> . . · ' 
• I have the honour to submit the froce~dlngs ofthe Sixth Meeting of the Board 

of .Agriculture in India~ held at Pu.sa on the 21st February, 1910, and subsequent 
·day~. These Proce~din~s have been recorded by Mr. C. M. H:utchinson, Imperial 
Agn_cultural Bactenologtst, who 11greed to act as Secretary. The Proceedings 
hav~ been approved by the Board. -

. . . 
Proceedings of the Sixth Annual Meeting of the Board of AgricUlture in India, held 

at Pusa o-n the 21st February 1910, and succeeding days. -

· UST OJ JIE.JIBERS, 

1. J. MoLLISON, M.R.A.C., Inspectof' General of Agriculture in India (P!e8i· 
dent). ' . - . 

2. 'C. ·lL HUTCHINSON, B.A., Imperial Agricultural Bacteriologis~ (Sec¢ary). 
3. B. CoVENTRY, DirectO'f, Agricultural Research Institute, and Pt"incipal of 

College, Pusa. · . . · 
...... 

4. J. W. LEATHER, Ph.D., .F.I.C., F.C.S., Imperial Agricultural Chemist • 
.fusa.· 

5. E. J. BUTLER, M.B., F.L.S., Imperial Mycologist, Pma. 
6. H. M. LEFROY, M.A., F.E.S., F.Z.S., Impet"ial En,omologist, Pusa. 
7. A. HoWARD, M.A., A.R.C~S., F.C.S., F.L.S., Impet"ial Economic &tanist. 

Pusa. · 
8. G. C. SHERRARD, B.A., Assistant Agriculturist, Pusa. 
9. FRED NoEL-PATON, DirectO'f General of Commercial Intelligence. 
10. I. H. BURKILL, M.A., Reporter on Economic Products to the GD_t'!f''nfl!.etlt 

of India. · . • :-
ll. THE HoN':BLE MR. H. W. ORANGE, C.I.E., DirectO'f Genert;d of Education 

in India • . 
12. W. H. Bucli.AN, M.A., I.C.S., Offg. Director of Agt"iculture, BEngal. 
i3. F. SMITH, B.Sc., F.H.A.S., Deputy DirectO'f of Agf'iculture, BEn!Jal. 
14. A. c.~DOBBS, B.A., Pf'incipal, Agricultural Vollege, Bengal. 
15. THE HoN'BLE MR. H. J. HoARE, I.C.S., Dit"ectO'f of Agf'icultut"e, United 

Prcninces of Ag-ra and Oudh • 
. 16. B. C. BURT, B.sc:, F.C.S., Deputy DirectO'f of Ag-ricultuf'e, United Pro:.. . 

vinces of Ag-ra and Oudh. . . , . ' ' 
17. H. M. LEAKE, M.A., F.L.S., Economic Botanist, United Pt"_iwiii~ of Agra 
· and Oudh. · . 

18. A. E. PARR, M.A., B.SC'.,.Ph.D.; :M.S., Deputy DirectO'f of Agf'icultut"e, 
United Provinces of Agra and Oudh. . · · -

19. W. C. RENOUF, LC.S., DirectO'f of Agricultut"e, Punjab. . 
20. S. MILLIGAN, M.A., B.Sc., Deputy DirectO'f of Ag-ricultut"e, Punjcib. 
21 •. J. H. BARNES, B.Sc., A. I. C., F.C.S., R.I.P.H., Agricultural ChemiSt and 

Principal of the Agricultural College. Punjab. . . . · 
22. G. F. KEATINGE, I.C.S., Dif'ectO'f of Agricultut"e, Bombay. 
23. H. ii. ?!!ANN, D.Sc., Agricultural Chemist and Pf'inci'fal, Agt"icultut"al. 

College, Eombay. _ 
s;!~ G. S. HEllo"'DERSON, N.D. A., N.]).D., Deputy Dit"ectO'f of Agricultut"e, Sindlr; 
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25. M. E. C~uCHMAN, J,C.S., Director o{ Aa.riculture, :IJiadras. 
26. W. H. HARRISON, llLSo., Agricultural Chemist, Madras. 
27. R. W. B. C. Woon, B.A., Principal, Agr-icultural College, Madras. 
28.- P. HEMINGWAY, I.C.S., Director of Agriculture, Central Provinces. 

• 29. D. CLOUSTON, M.A., B.So., Deputy Director of Agriculture, Central "Pro; . 
vinces (South Circle, Nagpur). . · 

30, G. EVANS, B.A., Deputy Director of Agriculture, Central Prot'inces 
(Nortl~ Circle, Hoshangabad).. • . 

31. F. J. WARTH, M.So., Agricultural Cl~mist, Burma. 
32. F.' W. STRONG, I_.C.S., Director of Agriculture, Eastern Bengal and Assam. 
33. RAI BAHADUR B.' C. BAsu, M.R.A.C., Deputy Director of Agriculture, 

Eastern Bengal and Assam. 
34. L, C. SHARMA, M.R.A.C., P.A.S.I., Bar.-at-Law, Director of Agriculture, 

- Kashmir. · .. 
35. M. A. SITOLE, B.A., M.R.A.C., Bar,-at-Law, Director of ... Agriculture a'nd 
·l' . Industries, Baroda. , . 
36. L. C. CoLEMAN, Ph.D., Mycologist and Entomologist to the Government of 

Mysore. 
VISITORS. -

- - . 
37. THE HoN'BLE ~~ R. W. CARL~E, C.I.E., I.C.S., Secretary to the Govern-

ml!nt of Ind~a. Department of Revenue and Agriculture. · . . 

~8. A. G. BIRT; B.So;, Supernumerary Agriculturist, Pusa. 
39. E. HoLMES-SMITH·, B.Sc., Supernumerary Botanist, Pusa. 
40. F. J. F. SHAW, A.R.C.S., B.Sc., Supernumerary Mycologist, Pusa. 
41. E. J. WooDHOUSE, B.A., Economic Botanist, Bengal. 
42. C. SoMERS-TAYLOR, B.A., Agricultural Chemist, Bengal. 

I 

43. H. E. ANNETT, B.Sc., Agricultural Chemist, United Provinces. 
44. J. B. KNIGHT, M.Sc., Professor of Agriculture, Agricultural College, Poona. 
45. W. BuRNS, B.Sc., Economic Botanist, Bombay Presidency, Poona. 
46. T. F. MAIN, B.Sc., Deputy Director Qf Agriculture, Bombay Presidency, 

· Poona. 
47. M. LoNSDALE; N.D.A., N.D.D., .Agricultural Expert for Court of Wards,. 

Madras . • 
48. W. MAcRAE, M.A., B.Sc., Mycologist, Madras. 
49. F. J. PLYMEN, A.C.G.I., Agricultural Chemist, Central Provinces. 

; 50. A. A. MEGGITT, B.Sc., Agricultural Chemist, Eastern Bengal and Assam. 
51. G. P. HECTOR, M.A., B.Sc., Economic Botanist, Eastern Bengal and Assam. 
52. R. S. FINLOW, B.Sc., F.C.S .• F~ore Expert to the Government of Eastern 

. Bengal and Assam. 
53. F. BooTH-TUCKER, Commissioner, Salvation Army, Simla. 
54. ·M. L. KULKARNI, Agricultural Inspector, S. D. Bombay. 
55. G. W. HoPE, Scientific Officer, Indian Tea Association. 
56. C. J. BERGTHEIL, Scientific Officer, Behar Planters' ~ssociation. 

57. MR. WRIGHT, Assistant, Messrs. Ewing & Co., CalcuUa. 
58. W. EGERTON, I.C.S.1 Magistrate and dollector, Darbhanga. 
59. M. H. ARNOTT, M.I.C.E., Superintending Engine~r, Publio Works Depart

. ment, Bengal, Gandak Division. 

Programme of the Sixth Meeting of the Board of Agriculture in Inilia, 1910. 

SUBJECT I.-THE CoNFIRMATION ·oF THE PROCEEDINGS oF THE LAST MEETING. 
SUBJECT 11.-THE PROGRAMMES OF WORK OF THE IMPERIAL DEPARTMENT OJ!' 

AGRICULTURE FOR 1910-11, 
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SUBJECT III • .....:..THE. PROGRAM1[~S OB' WORK OJ!' THE PROVINCIAL AND NATIVE 

• STATES DEPARTMENTS OJ!' AGRICULTURE ,FOR 1910-11." • • 
SU.BJECTIV.-THE MosTEcoNOMICAL usE_ OPTHElliNuRES THAT ·ARE AVA.Ii-

. ABLE IN INDIA. 

. ' . 
SUBJECT V.-THE RE~. ~ROBLEM IN INDIA. 

' 

SUBJECT VI.-THE BEST MEANS OJ!' SUPPLYING IMPROVED AGRICULTURAL 

IMPLEMENTS TO CULTIVATORS .. 

. ' 

·SUBJECT VII.-:-THE OIL-PRESSING INDUSTRY IN INDIA AND THE BEST MEANS 

OF EXTENDING IT. 
... r 

SUBJECT VIIJ.-CATTLE-BREEDING AND ·v iLuE oF CATTLE Snows ~N INDIA. 

(A note by Major A. S. Trydell, I. C. V.D., Superintendent. CivirVet~rinary 
Depart:rnent, Sind, Baluchistan and Rajputana.) .- · ~ . · t . · 
SUBJECT IX.-Co-OPERATION BETWEEN THE EDuCATION AND AGRICULTURA£ 

. _., DEPARTMENTS WITH REFERENCE TO THE IMPROVEMEN'l' OJ!' Tim PRELIMINARY 

TRAINING OJ!' BoYs LIKELY ULTIMATELY TO ENTER AGRICUL~~ CoLLEGES 

OR TO BE ENGAGED IN AGRICULTURAL PURSUITS. ·.· 

SUBJECT X.-THE BEsT MEANS OF BRINGING THE RESULTS oF ExPERIMENTAL 

WORK IN AGRICULTURE TO THE NOTICE OF 0ULTIV ATORS • 

. SUBJECT XI.-AGIUCULT{!RAL ENGINEERING P.,!RTICUL~Y IN REGARD TO 

WELL-BORING AND ·WELL-IRRIGATION. PROGRESS MADE IN AGRICULTURAL 

ENGINEERING IN THE DIFl!'ERENT PROVINCES AND THE NECESSITY FOR THE 
- I 

SERVICES OF AGRICULTURAL ENGINEERS. 

SUBJECT XII.-THE S'qLE IN WHICH THE PROGRAMMES OF Tm: PROYJNCIAL 

AGRICULTURAL DEPARTMENTS SHOULD BE SUBMITTED TO THE BoARD~ (PAGE 
11 38 OF THE PROCEEDINGS OF THE BoAR.h OF AGRICULTURE_ IN INDIA, 1909.) 

APPOINTMENT OF cOMMITTEES. 

1./ The President, after welcoming the members of the Board, referred to the · 1, 
~~ wide scope of the subjects put down for discussion, which he proposed to deal ~th 

.through Committees in the first instance, the reports of these Committees bemg 
submitted for consideration by the full Board during the latter half of t~e wee~. 
The President expre~sed his regret at the loss of Mr. Shearer to the Indian ~
cultural Service, whom he characterised as an ardent worker and a thoroughly · 
practical agriculturist and referred to the valuable services of Dr. Butler. and· }Jr. ,_ 
Howlett as previous Secretaries of the Board. The President then la1d before 
the Meeting his proposals for the constitution and terms ofreference of the COm-

. mittees to consider and report on the subjects before the Board. 
· 2. The Committees were constituted as follows:- 2. 

(A} To·consider and repor:t on-
(i) The Programmes of work of the Imperial Departm.ent of .Agricul-

ture. {Subject:TI.) · • 
{ii) The style in which the Progr~~es of the Provincial De~artments 

of .Agriculture should be subnntted to the Board. (SubJect XII.} 
• • 11 2 



• . Oomtb,ittee.-Mr: Couehman (Chairman), :Messrs. Strong and Coventry, Drs. 
• IJeather and Butler~, Messrs. ·:Milligan, Clouston and Barnes, Dr. Parr, Messrs. 
'Main and Meggitt and Dr. Coleman. 

· Terms of reference.-
, (a) In :regard to subject II to examine how far the programmes meet the 

requirements of the Provinces and of the different branches of the 
· Pusa Institute. 

(b) In regard to subject XII- .. 
(i) to consider the best methods for uniformity in the· drawing up of 

programmes ; 
(ii) to consider whether the programmes could be so framed as to 

distinguish between (I) work in progress and (2) new work under-
taken for the first time. · 

(B) To· consider and report on the Programmes of work of the Provincial 
and Native States Departments of Agriculture.· (Subject III.) 

Oommittee.-Mx. KE'atinge (Chairman), Messrs. Mollison, Lefroy, Burkill, 
Howard, Leake, Smith, Wood, Warth, Evans, Henderson, Basu and Sitole. 

·Terms of reference.- · ' 

. ' 

(i) to examine how far the programmes meet the ~equirements of the 
Imperial Experts and whether they require any improvement to 
meet the specia-~ requirements of different Provinces; .. 

(ii) to consider, in r.egard to correlation of work, the suggestions made by 
Mr. Burkill in his letter dated the 15th February, 1909 (Appendix 
B., page 49 ), and . 

(iii) any other considerations in regard to the correlation of work. 

(0) _To consider and report· on the Reh Problem. (Subject V.) 
Oommittee.-Mr. Renouf (Chairman), Drs. Leather and Mann, Messrs. :Milligan, 

Barnes, Henderson, Harrison, Burt and Annett. 
Terms of reference.-

(i) To consider the reports submitted by different Provinces. 
(ii) To examine the results of previous work and to recommend lines of 

work for the immediate future. 

(D) To consider and report on- , 
(i) The best means ·of supplying improved agricultural implements 

to cultivators. (Subject VI.) 
(ii) .Agricultural engineering, particularly in regard to well-boring and 

· well-irrigation. Progress made in agricultural engineering in 
the different PrQvinces and the necEssity' for the services of 
Agricultura_l Engineers. (Subject XI.) 

Oommittee.-Ml:. Noel-Paton (Chairman), the Hon'ble Mr. Hoare, Messrs. 
Buchan, Coventry, Arnott, Main, Smith and Knight, Dr. Parr, Messrs. Plymen, 
Dobbs, Keatinge and Burt. 
_ Terms of reference.-In regard to subject XI to report as to the progress ~de , 

in well-irrigation and well-boring in the different Provinces and on the advtsa· 
bility of deputing an experienced Engineer to advise tl.e Provincial Departments 
of Agriculture in the matter. 

(.E) To consider and report on the best means of bringing the results of 
experimental work in Agriculture to the notic-e of cultivators. (Sub
ject X.) 

I 
· Oommittee.-Dr. :M:ann (Chairman), Messrs. Mollison, Renouf, Couchman, 

Hutchinson, Clouston, Smith, Finlow, ·Burt and Kulkarni. 
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Terms of reference.-To amplif)" as far-as possib1e the repo~~ alreaay p11blishe~~ · 

{F) To consider and report on-
(i) The most economical use of the manures that are available in 

India. (Subject IV.} . 
(ii) The oil-pressing industry in India and the best means of extenaing. 

it. (Subject VII.) . . 
Oommittee.-Mx. Coventry (Chairman), Messrs. Noel-Paton, BurkiiT, Evans~ 

Wood, Harrison, Hutchinson, Knight, Warth and Basu, Dr. Coleman and Mx. 
Lons<1.ale. 

-------- I 

{G) To consider and report on the co-operation between the Education 
and Agricultural Departments with reference to (a) the improvement 
of the preliminary training of boys likely ultimately to enter Agri
cultural Colleges or to be engaged in agricultural pursuits and (b) 
their scientific and practical training at Pusa ·and Provincial Colleges. 
(Subject IX.) 

Oommittee.-The Hon'ble Mx. Hoare (Chairman), the iion'ble Mx. Orange, 
Drs. Butler and Mann, Me~srs. Strong, Barnes, Main, Clouston and Wood, Dr. 
Parr and Mx. Dobbs. · · 

Terrrts of reference.-To consider c_hiefly the letter,from the Government of 
India, Department of Revenue and Agriculture, No. 1240_:_210-1, dated th'e 29th-.. 
November 1909 .(Appendix F, page 66). · -

• 

SUBJECT I.-THE CoNFIRMATION OF THE PROCEEDINGS oF_ THE LAST MEETING. 

The minutes of the Meeting held at Nagpur on February 15th, 1909, and, 
following days were confirmed. , 

SUBJECT II.:_THE PROGRAMMJi:S oF WoRK oF THE IMPERIAL DEPARTMENT OF. 
1\.GRICULTURE FOR 1910-11. 

The report ~f Committee (A) (Appendix A, page 47) on -this subject was 
considered. 

l,-PROGRAl\IME OF THE DIRECTOR, AGRICULTURAL RESEARCH INSTITUTE AND 
- PRINCIPAL oF CoLLEGE, PusA. 

(B COVENTRY.) 

. The scientific work of-the Institute for the coming year· is indicat.ed under 
the programmes of the different sections. 

The Prospectus ofthe Institute and C{)llege, as ·revised by the Board of Agri
culture, 1909, and finally approved by the Government of "'ndia, has been pub
lished, and the courses given in the several sections will be .on the lines indicated 
therein. 

For the benefit of bona fide agriculturists and the subordinate staff of the 
Agricultural Departments, special short courses of a simple and practical nature 
have been instituted and instruction in these subjects will be continued. 

The Board accepts the programme of the Director, Agricultural Research 
Institute, Pusa. 

H.-AGRICULTURAL CHEMISTRY. 

(J. WALTER LEATHER, Ph.D., F.I.C., F.C.S.) 

1. The work on the availability of plant ~ood in soils will be con~~ued, ·the 
immediate aim being the more conec~ asc.ertam~ent ?f th~ co.mpos1t1on of the 
aqueous solution in the soil. Included m th1s sect10n of mvest1gat10n are naturally 
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the amounts of nitrate in soils and temperatures. It is intended to co-operate, 
if possible, in relation to this subject, with the Imperial Bacteriologist; 

2. The investigation on soil moisture and water requirements of plants is 
being continued on lines which have been sufficiently indicated in the memoirs. 
_ 3. A joint investigation with 1\Ir. Burt; Deputy Director of Agriculture, 
United Provinces, is being condueted into the causes of infertility in a tract of 

· land in the 1\Iainpuri District. • 
4. The effect of soil_and manure on the composition of crops is a branch of 

study which is engaging the attention 1>f a numbPr of investigators and is one 
· on which I have already obtained some information. It will be developed at 

Pusa during the coming year. · • . · 
5. Two points in relation to the Indian saltpetre manufacture, in respect 

of which it seems possible that an improvement can be suggested, will be invest-
igated. . . 

6. Educati<m.-This requires no. special comment ; it will be conducted 
accordmg to the lines laid down. 

The Board accepts the programme of the ~mperial Agricultural Chemist. 

6, 111.-EcoNomc BoTANY. 

(A. HowARD, M.A., A.R.c.s •• F.c.s., F.LS.) 

1. Tf"aining.-=-The training· of advanced students in this section wi11 l:e con
tinued on the lines laid dowp in the prospectus of the Institute. The course on 
fruit-growing will be given as ¥sual in the cold weather. 

2. Plant breeding and plant improvement.-During 1910, the following crops 
will be studied :-wheat, tobacco, barley, oilseeds and fibre plants. 

(a) Wheat.-The botanical survey of the wheats of Baluchistan will.be com
pleted. The production of impzoved varieties by selection and hybridization 
will be continued .. -The co-operative experiments on the effect of environment 
on the· milling and baking qualities of Indian wheats, which are being conducted 
in collaboration with Mr. H. M. Leake, Economic Botanist to the United- Provinces, 
and of which the earlier results are now in course of publication are being continued 
on an extended basis. The above experiments include the effect of weathering 
on the quality of the wheat crop and the Imperial Bacteriologist has agreed to 
undertake the study of the Bacteriological aspect of this subject. -
· ·(b) Tobacco.-The production of new varieties by selection and hybridiza· 
tion will be continued as well as the testing and curing of the varieties already 
isolated. The investigations on .the influence of environment on the stability 
of the type and on the quality, will be continued. 

(c) Oil-seeds.-The study of the oil-seeds of India will be continued on similar 
lines to those adopted in the investigations on wheat. -

- (d) F1."bres.-The isolation and testing of pure races of the fibre plants of 
India will be continued. 

(e) Fruit.-The fruit experin:ents will be continued on the lines laid down 
in the First Fruit Report. . 
. (/) Minot" lnt•estigations.~The study of the varieties of cassava will be com· 
pleted and the investigation on the inheritance of sex in Ganja continued. 

7 The Board accepts the programme of the Imperial Economic Botanist • 
• 

IV.-MYCOLOGY. 

(E, J. BUTLER, lL B., F. L S.) 

1. Research and ~xpet"imental wOt"k.-Owing to ~he opport?ni~ fo~ C?-operation 
. afforded by the appointment to Pusa of the Impeual Bactenolog1st,1t IS proposed 

to resume the work on soil fungi which was temporarily abandoned two years 
ago. 

The work on the wilt diseases of crops, especially of indigo, and cowpea and 
if opportunity occurs, of cotton and gram will be contin~ed. 



·The investigation of sugar-cane diseases is being, continued and the new 
results regarding red-rot will be published. The Supernumerary Mycologist is 
investigating the life history of sugar-cane smut. 

· .Assista~ce will be giv~n in the campaign against. the bud-rot disease of pal
myra palms m the Godavari. An acconnt of the parasite and a review of the work 
undertaken to prevent its spread will be published. · 

It is proposed to publis~-8 preliminary account of the soft-rot disease of ginger 
based on the work ofthe last two·years. 

The study of some anthracnoses of leguminous crops, especially of val (Doli-
chos) and cowpea, will be begun . 

. 2. Training.-The training of students in Mycology will be' continued and 
the advanced course of Mycology will be given to tho~e a.lready in training. Assist
ance wiA ~e give11; to Provincial Colleges in providing notes and material, for My
cological mstiuctions. 

3. The collection and identification' of Indian parasitic fungi will be con
tinued. If possible a complete list of the ascomycetes in the Pusa Herbarium 
will be published and the text <1f the book of Indian Plant Diseases finished. 

Mr. Hector asked Dr. Butler whether he proposed to keep in view the Khasia 
Hills orange disease. Dr. Butler replied that it would be impossible to do so at 

. a distance and would involve investigation on the spot. He; however, stated that 
a simple remedy was known which consisted in budding on pomeloes or· sour 
limes. · 

The~Board accepts the programme of the Imperial Mycologist, 

. V.-ENTOMOJ,OGY~ 8. '. 
(H. M. LEFROY, M. A., F. E. s., F. z. S.) 

1. Research and Experimental Work.-The work of the past year in studying 
and advising on crop pests will be continued. Assistance will be given, where 
desired, in directing the work of Provincial Assistants and in coping with any 
outbreaks of pests that may occur. S"o far·as possible, all specimens of insects 
sent in will be identified and work' in connection with the reference collection of 

. insects of the plains will be continued. The issue of coloured plates of injurious 
., and beneficial insects will be continued. Enquiries in progress on insecticides 

and spraying machines, fumigation, the danger of the importation of injur;ious 
insects and the value of parasites as checks on crop pests will be carried on as 
time permits. The staff of the Second Imperial Entomologist will continue work 
in progress on mosquit·os, biting flies and fruit flies. The cultivation of lac at 
Pusa will be continued and so far as possible assistance will be given to those 
wishing to start cultivation in agricultural areas. Eri silk cultivation will be 
continued as the basis of a possible cottage i;ndustry in several parts of India and 
assistance will be gi.yen so far as possible fu ,starting the industry in new loca
lities. The cultivation of mulberry silk will be continued chiefly with a view to 
giving advice to those who require it· and to testing the possibilities of this industry 
in .new localities. Tassar silk r~aring will not be continued. 

2. Training.-It _is uncertain if any students will present themselves for 
the course of advanced entomology. If they do, this course will continue as · 
before. Short courses in eri silk and lac cultivation will be given if required as 
also a course in sericulture. If possible, instruction in dealing with insects injurious 
to live-stock will be given as part of the course in cattle-breeding. 

3. Publications.-A revision of Indian Insect Pests in Bengali is being pub;. 
lished ; if time p~rmits, the full revision of the text of Indian Insect Pests will 
be taken up. 

The Board accepts the programme_ of the Imperial Entomologist. . 9. 
VI.-AGRICULTURAL BACTERIOLOGY. 

(C. M. HuTCHINSON, B.A.) 

The Biological aspects of tillage in Indian soils.-This will involve investiga
tions extending ,over a prolonged :period, the basis of which would include a 
general investigation of the bactenal content of Indian soils. 

7 
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• Concurrently with thiS general investigation special observations will be 
made with the intention of detennining the biological factors underlying certain 
problems of agricultural interest such as those connected with the custom of em
banking wheat lands. They will also include enquiries into :-

(1) The biological aspects of the availability of plant food in soils. 
(2) The biological factors concerned in the decomposition of organic 

. matter in Indian cultivated soils. 
(3) Biological aspects of :-

(a) Greenma~uring in India. 
(b) " Weathering" of soils. 
(c) Effect of ploughing land when too wet, before sowing. 

No .. (1) willbecarriedoutincollaboration.with thelinperial Agricultural Che
mist, No. (2) in collaboration with the Imperial Mycologist and No. (3) in col
laboration with the Imperial Economic Botanist. 

10, The Board accepts the programme of the Imperial Bacteriologist • 

11, 

. 
VII.-AGRICULTURE. 

(B. COVENTRY.) 

1. Permanent Experiments.-The permanent manurial and rotation experi
ments and the pasture experiments will be continued. 

2. Extension of Botanicl;ll Work.-The growth of selected varieties of wheat 
will be taken up in extension of the work now being done by the Imperial Economic 
Botanist. This work will be carried on in consultation with and under the botanical 
surveillance of the Imperial Economic Botanist. 
· 3. Oattle-breeding.-The local herd has been transferred to the Bengal Agri
cultural Department and the Montgomery herd will now be considerably increased. 
Improvements of this breed by selection based principally on milk tests will be 
the chief object in view. It is also intended to start a dairy. 

4. Sheep.-The crossing of local and • Bikanir ewes with Dum ba rams will be 
continued. · · 

5. Poultry.-Po~try breeding and distribution will be continued. 
6. Training.-Courses in the practice of agriculture will be given as hereto- ' 

fore. · . . 
The Boars). accepts the p~ogramme o,f- the Agricultural Sec!ion of the Pusa 

Research Institute. 

VIII.-COTTON. 

PROGRAMME OF THE IMPERIAL CoTTON SPECIALIST. 

(G, A. GA.MMIB, F. L. S.) 

1. To visit and advise on points regarding Cotton and its cultivation whenever 
requested to do so by Provincial Departments of Agriculture or even by individual 
cultivators. · 

2. By special invitation of the Department of. Agriculture, Central Provinces, 
to make detailed investigations throughout the whole of the cotton tracts of that 
Provmce in co-operation with the Deputy Directors of Agriculture; a continuation 
of this research would probably have to be carried into Khandesh and Bengal; 
also to investigate into the distribution of superior varieties in the rich Cotton 
tracts of the Nizam's Dominions especially those which lie al_ong the Godavary 
river. · 

· 3. As Bourbon and Buri Cottons appear. to be two superior varieties J?lOSt 
suitable for what are at present non-cotton producing tracts, namely, those w1t~ a 
sandy or red soil or with a rainfall heavier than can be borne by indig~nous vane
ties, it is proposed to carry out experiments with these, on lands furrushed by the 
owners, in parts of Rajputana, near the Western Ghats and perhaps Mysore. 
I understand that the officers of the Madras Agricultural Department are t? unde~
take investigations into the Bourbon cultivation in the red soils of thell' Presi
dency. 



. 4. The ~e-esta?lis~ent of superi~r ~arieties in Kat~iawar and other • parts 
which substituted infenor drought resiStmg Cottons durmg the famine year of 
1899-1900. ' 

The Board accepts-the programme of the Imperial Cotton Specialist with th~ 
modification suggested b~ Committee A. 

SUBJEQT III.-THE PROGRAMMES OF WORK OF THE PROVINCIAL~ NATIVE 12. 
STATES DEPARTMENTS OF AGRICULTURE. 

The report of Committee {B) was placed before the Board, individua] 13. 
COD$ideration being given to each Programme in turn (Appendix B: page 48). 

I.-BENGAL. 

I.-PROGRAMME OF DEPUTY DIRECTOR.· 
(F. SMITH, B •. Sq., F.H.A.S.) 

There are threeAgricuJtural stations, Bankipore, Cuttack and Chinsura, and 
two zamindari farms, Burdwan and Dumraon, under the Deputy Director. The 
Agricu1tural station at Sabou:i is under the Principal of the College ; particu1ars 
regarding physical and climatic conditions are given in the .statement below :-

I SJRATION. Date Height TBJlPBJI.U'l1llll. 
ser- Average 

Ia I :NAIIIll o• 
/ North 

Tract Area TYPO of soile. · .when above 
STATION. East represented.~ In acres. estab- rainfall 

.ISO. sea in inches. Jdaxl· Mlnl· Lon· lished. level, /lAtitude. gltude. ' ·mum. mum. 

I -
Burdwan • I Feet. 

1 23"70' 88000' Burdwan 31 Sandy alluvium 1885 99 57'54. 89" 70" 

l!l Dumreon (Shah· I 25"30' 84."00' Sbahshsd so Sandy loam 1895 239 4l'lS 88" 68" 
· abad). -

3 Banldpore • ! 25"37' 85"14' Patna 210 Heavy clay • 1906 183 44'54. 88" so• 
4 Sa bour (Bbsgal- i 25°12' 87"1' Bbsgalpur 324 Sandy 1906 160 49'35 87" 68" 

pur). ! -
! 

5 Cnttack . 20"20' 85°54' Orissa Delta 
' 

60 Sandy 1904. 80 60'35 oo• 73° 

6 Chlnsnre . ' 22°53' 88"27' Lower Bengal 210 Clay 1908 
38 I .. .. I .. 

I Delta. 
I 

In addition the Deputy Director has charge of the Chaibassa Tassar Silk 
Farm, and_he su.Pervises the work of a private demonstration farm at Kalimpong, 
which the department subsidises. 

The Deputy Director is carrying out the following lines of work at these 
stations:- • · 

I 

Paddy.-Tllls crop is under experiment at all stations except Chaibassa, and 
is also being grown specially for seed distriQution. Manurial and variety experi
ments are in progress also; experiment concerning the number of seedlings in trans
plantation, the efficiency of jlif.Eerent kinds of ploughs in the preparation of seed ' 
beds is being tested. The efficient seed rate per a5Jre for broadcasting is being 
tested at Burdwan, Chinsura and Cuttack. The results of different methods of 
higation are being observed at Cuttack and Burdwan, and other hydraulic ex-
periments are carried on at Cuttack, Bankipore and Chinsura. ·. · 

Jute.-Workon jute is being carried on at Burdwan, Cuttack r.nd Ch~ura. 
The work at Chinsura is partly for seed distribution, but ma_nw;ial expernnents 
are also conducted there. AtBurdwanand Cuttack~the followmg,,experunents at 
present being carried on, will be continued :- · 

1. Manurial · 
2. Cutting at different stages. 
3; Variety. · 
4. Spacing. 
5. Dril versus Broadcast sowing. · 
6. Rotation experiment with paddy. 
7. Rotation experiment with potatoes. 
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' Balers' valuation of fibres obtained from different kinds of experiments will b(> 
-obtained. · · • 

Sugarcane.-At Burdwan, manurial, planting, rotation and variety experi
ments will be continued. Variety experiments will be continued at Cuttack, 
Burdwan, Bankipore and Chinsura. . 

Other erops.-Manurial and variety experiments on potatoes at Burdwan and 
Cut tack will be continued and similar experiments commenced at Chinsura. Varie
ty experiments with mustard will be continued at Dumraon. Maize, wheat and 
1'aar :m.anurial experiments will be continued at Bankipore, where gram, mustard 
and barley are also under observation. These crops are also. grown for seed supply. 
The small experiments with buri kapaa at Chaibassa will be continued. Ground
nut and turmeric experiments will be continued at Cuttack. · Dh'linclt'l will be 
grown for seed supply at Chinsura. The manurial and variety experiments with 
wheat will be continued at Dumraon where oats will be groWI1 for seed supply. 

Tassar.-The rearing of cocoons will be continued at Chaibassa and the culti
vation of asan and arjun trees will be pushed on. The following lines of work 
will be continued :- • 

(1} Rearing of wild·moog~ cocoons for distribu.tion. of the ampathia crop 
of themooga cocoons m 1910 and for producmg 1ata daba. crop for dis
tribution in 1911. 

(2} Comparison of wild mooga, jata dCcb:z and dab1. 
(3} Comparison of mooga and laryas. 
(4} Care and cu1tivatian of young asan and Ctrjun trees. 

Sericulture.-Three inore··n.urseries.will be opened and the work of distributing 
pure seed will be continued: Trai.n.fug in sericulture will be given to rearers' sons. 

H.-PROGRAMME OF PRINCIPAL, 

. . (A.~C.DoBBs, B.A.) 

Oollege.-It i(hoped that the College will be opened in November 1910. 
Sabour Farm.-,-The laying out and testing of the Farm as outlined in last 

year's programme will be continued. It is intended -to undertake · experiments 
designed to ascertain the cost and value of pumping water from wells by means of 
steam and oil.engines. . 

· Tour.-The irrigation of crops will be observed on tour as far as time allows. 

IlL-PROGRAMME oF EcoNoMic BoTANIST. -, 
(E. J. Woonxou'sE, B.A.) 

· · 1. In consequence of the opening of the College in November 1910, the time 
of the Economic Botanist will be again occupied to a considerable extent with the 
laying out of the Bot;tnic garden and College grounds, and also·with the super
vision of the Botanical fittings of the College. . The collection of teaching materials 
will also be continued. 

2. The work of arranging exhibits, illustrating the principal economic crops
of the province and the recommendation." of the Pepartment will be continued. 

· 3.- On the scientific side, the chief work of the past year has been the making 
of a preliminary survey of the :field cro:ps of the province in order to gain 
information on these crops and to decide m wh'ich direction work is likely to 
prove most valuable. This work will be continued. As a result of this survey 
more detailed work on. ··the following crop&, cucurbitacere, leguminosre, setaria 
italica., and illucine coracana, is in progress. The classification of the varieties of 
sugarcane in co-operation with the Agricultural Chemist is still in hand ; and 
some preliminary work on mangoes has been undertaken. 

IV.-PROGRAMME OF AGRICULTURAL CHEliiiST. 
0. SOMEBS-'l'AYLOB, B.A. 

During the early part of next year the Chemist will supervise the fitting up 
of the College laboratory. •. . 



11 

. The work <?f classifyin~ the ~erent types of sugarcane in Bengal is still 
bemg fo~owed m. co-operation With the Ec~momic Botanist. The experiments 
on chemical selectiOn of the canes are a~o .be~g continued.. Some attempts were 
made last year to start a study of the rutrifymg power of different typical Bengal 
soils, but ow:ing ~ the .difficul.ty experien~ed in t~e present temporary state of the 
laboratory, 1t will be Impossible to contmue thiS work l.Dltil better facilities are 

- obt~ined. It is hoped that a commencement may soon be .m~de in a properly 
eqmpped laboratory. __ _ _ _ _____ _ 

Mr. Smith exphiD.ed that the experiments on paddy were designed with 
special reference to local conditions and in the light of previous experience, and in 
reply to Mr. Couchman, stated that other experimental work was not allowed to 
~terfere with investigations dealing with paddy, the most important crop grown 
m Bengal. 
. hAtBthe suggestion of the President the Board agreed that the tabular statements 14. 
In t e _engal Progra.mme should be deleted. 

Mr. Lefroy gave his reasons for recommending the discontinuance of the ex
periments on Tussar at Chaibassa (vide Appendix: B, page 48). 

The Board accepts the Programme of Bengal with the modifications- 15: 
suggested in the report of Conunittee (B) (Appendix B, pa.g~ 48.) 

2.-UNITED PROVINCES OF AGRA AND OUDH. 

PROGRAMME OF THE-WORK OF DEPARTMENT OF AGRICULTURE •. 

(The HoN'BLB MB. H. J. HoARE, I.c.s.~ DmECTOB op AoruCULTUBE.) _ 
- -..... 

_ Four agricultural stations are in existence. It was intended to organise two 
more auring the past year but this has been impos~ible owing to financial pre_ssure. 
These stations serve as local centres of the practical work of the department
demonstrations, advice and assistance, and supply _of- seed and implements: 
an experiment farm is attached to each, but the importance of the experi-
mental work differs widely from station to station. - -

At Cawnpore the experiments which are in Ganges-Jumna doab soils still 
relate mainly to fundamental questions such as the gain and loss of nitrogen. and 
the behaviour of water in soils. At Orai the central problem is to increase the· 
diversity of c_!opp~g in t~e four classes of Bunde~and black soil. Aligarh is 
concerned mainly With the Improvement of cotton ; while at Partabgarh sugarcane 
will be the principal subject under inquiry. 

A few sub-stations exist f9r the study of special problems, at present the 
barren and alkaline lands and ravines. The .~hie£ lines of experimental work may 
be stated as follows :- - · 

The Economic Botanist will continue his study of the genus gossypiiun ; 
- , determination of the varietal characters 

. - ~otton. and study of their inheritance. The Deputy 
Director at Cawnpore will cont~ue the .sele~ti~n of Indian eottons. ~e Deputy 
-Director at Aligarh will expe!1ment ~th mdigenous cottons a!ld will probably 
continue the attempt to establish American cotton_ on a commercial scale. 

The Economic Botanist will continue the classification of _the wheats of the 
province based upon observation of the 

. Wheat. growing plant, and his co-operative ex-
periments with :Mr. "Howard on the milling and baking qualities of Indian wheats 
will be extended. 

The Deputy Director, Cawnpore, will contiJ;tue . to test pur~ Indian types of 
wheat on a field scale at Cawnpore, and at Oral will carry on his search for the
types of wheat best suited to B.undelkhand conditions with especial regard to 
power of resistance to rust. _ 

The work in connection with su_garcane is given in the progranunes of the 
- Agricultural Chemist and the Assistant 

Director? Partabgarh, below. . ~ .. fugarcane. 

c2 
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The deep and-shallow tillage experiments at Cawnpore are now discontinued 
, Tillage. . as they have yielded definite results. 

AnoteonEntomological work. is apl?e~ded to the programme of the Deputy 
Entomolo~ioal work. Drrector, Cawnpore. 

The workshops and yower installations have been Un.der the superintendence 
. . of an Agricultural Engineer. The past year 

Im~•t•~n. has witnessed a distinct advance in the type 
of hand and bullock -power pumps. Further attempts will be made to popuhrise 
these and also powerpumps. Well-boring operations pro:tnise to be still further 
extended. _ -

Work continues as usual at the Agricultural College. The new building will 
Agrioultural Coll~e:- . be opened in the coming year. 

The issue of the vernacular Agricultural Journal will continue, and leaflets 
Publications. will be issued as occasion arises. . 

A poultry breeding and rearing farm has been started at Haldwani under the 
· . joint ownership of Government and Colonel 

Poultry breedmg. - Ward, an expert. Arrangements are being 
. made for the residence and training of apprentices to tnis industry. . 

. Thl:} horticultural station in the Kumaon hills designed to promote the deve-
. lopment of fruit and vegetable growing will 

· Horticulture. · be continued. The departmental horti-
cultural stations at Saharanptir and Lucknow will be devoted to horticultural 
education and demonstration chiefly and to the introduetion of new species and 
varieties of economic value. ·. · . 

The demand for the ·simpler forms of implem,ents cpntinues to grow ; the 
. . . · extension of village centres of distribution 

Implements. will be limited only by financial considera
tions. 

A new departure is the propagation of pure selected Muza:ffarnagar wheat 
· Seed at Cawnpore on a scale suitable for distribu-

. tion work. 
I give beJ?w· the detailed programmes of the Economic Botanist, the Agri

cultural.ChemiSt~ the Assistant Director, Partabgarh, and the Deputy Directors, 
Cawnpore and Aligarh. · -

I.-PROGRAMME oF THE EcONoMic BoTANIST • • 
(H. M. LEAKE, M.A., F.L.S.) 

{1) The stuey of .the Genus Gossypium will be continued on th~ lines laid 
down in last year's programme, i.e., the determination of the varietal characters 
and study of their inheritance. - . 

{2) The classification of the provincial wheats will be continued on the lines 
laid down in last year's programme. 
. {3) The co-operative experime~ts on the effect of environment on the nrilling 
and baking qualities of Indian wheats which are being conducted in collaboration 
with Mr. A. Howard, Imperial Economic Botanist, and of which the earlier results 
are now in course of publication are being continued on an extended basis. 

(4) The examination into the forms, and distribution of Agave within the 
province will be continued. 

(5) Attempts to profitably establish lac on the Dhak of Usar land are in 
progress. 

(6) ·The supervision of the biological side. of the college _continues. 

H.-PROGRAMME OF THE AGRICULTURAL O!mmsT. 

, (H. E. AliNETl', B. So.) 

It is expected that the supervi$ion of the chemical side-·of the college' will take 
up a large portion of the time of the Agricu1tural Chemist. - The new building will, 
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it is hoped, b~ completed and the office will have to be transferred from its present 
temporary bui:Idings. 

~or the first year in the new buildings, especial attention will be paid to the 
teachmg, a good deal of which will be carried out by the Agricultural Chemist 
personally._ 

The investigations being carried out oil sugarcane will be continued and these 
- chiefly comprise :-

(1) The examination of important local varieties of cane ) 
{2) a determination of some of the factors that i.rifluence the compositioi:.. 

of the juic~, partlc~r attention being paid to the influence of the 
number of stools per acre ; and 

(3) an examination of the compos'ition of sugars as actually .sold ·in the 
. . bazars. · - -

III.-PRoGRAMME OF THE AssiSTANT DIRECTOR oF AGRICULTURE. 

(S.M. H.u>r, Klulr BARADUB, M.R.A.C.) 

Suyarcane.-The trial of local varieties will continue. Several varieties 
of Mauritius cane and of ·PaU1Ula imported from the Samalko£8. farm (Madras) 
have been tested. Those that have grown satisfactorily at the farm will be planted 
-again and seed canes of such varieties will be issue4 to private agriculturalists 
who are desirous of trying them. ' 

. Other crops.-A new variety of ba!jra (Pe~t~ typhoidum) imported 
from J aipur has been found to be superior to the local kinds and its cultivation ~ 
is being extended at the Partabgarh Farm. 

Manures.-The trial of _Ammonium Sulphate on sugarcane will continue. • 
It has so far gfven promising results. · 

Barrf!n l<md.-The trial of gypsum for reclamation of alkaline lands (Usar) 
so as to render them fit for production of food crops has given hi'ghly satisfactory 
results at Amethi but the cost of the manure is prolu"JJitive at present for the pur
poses just mentioned. But for gowing trees on Usar l'ands with the application 
of the manure the cost of t}le latter is not unreasonable under the e:xisffing &cum
stances. The efiect of the manure on Shisham ·and Mahua which is very marked 
will continue to be watched and more trees will be planted with the manure. 

The experiment in raVines will be kept up on the lines mentioned in the 1908 
programme. 

Implements.-More local centres for sale of improved implements will be 
organised. 

Seed.-Attempts to organise co-operative seed societies very few of which 
have so far been diganised will continue. The business at seed depOts has been 
constantly increasing and a new dep6t at Akbarpur, Oudh and Rohilkhand Railway, 
has been added to the list quite recently7 besides the one at Jaunpur which origi-
nated over two years ago. · 

Demdnstrations.-The sugar demonstrations are being given on a large scale 
with the result that a considerable number of sugar factories on our lines have 
been established already in the United Provinces and in some of the Nati've States 
and Assam. Next year· (1910-11) the demonstrations will be confined to Allahabad 
where the Assistant Director will give them at the exhibition and he will not have 
the time to organise such demonstrations ~lsewhere. • -

Insect pests.-Practi:cal measures will be taken for combating the grass-hopper 
(Hieroglyphus Furcifel") in the distnct of Azamgarh where the pest has played 
great havoc dttring t~e last three years .. They were t~en last ~ear on a small 
scale and will be carrled out on a larger scale and more VIgorously .m the next sea-
son. 

lV.-PRoGRAMME OF THE DEPUTY DmECTOR. OF AGRICULTURE, 

CENTRAL CIRCLE. 

(B. C. BuxT, B. Sc., F,C,S.) . 

Permanent experiments.-(Cawnpo.re Farm). These . include the p~anent 
manurial experiments, rotation. expenm~nts and, experrments to determ.iile the 
amount of irrigation water reqwred by difi~rent crops. 
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Otl1er manurial (XperimenM.-At Cawnpore Farm the trial of artificial manures· 
on cotton, the trial of nitrate of lime and cyanamide on wheat, sugarcane and 
poppy and of various refuse manures, viz., cotton refuse from the mills and sugar 
factory refuse (filter press cake) on potatoes and wheat will be continued. 

The comparison C1f neem cake, castor cake and poudrette as. manures for 
potatoes is discontinued having yielded definite results and the residual effects 
of these manures are now under study. 

A.t Orai Farm.-The comparative effect of poudrette now locally available 
and of farm yard manure on the four soils represented is under study. 

Tilltlge.-The deep and shallow tillage experiment at Cawnpore having yielded 
definite result-.6 is now discontinued and the plots are now being utilised for an 
inva;tigation into the value .of stubble ploughing. 

Tillage expetiments at Orai both as regards the general cultivation of the ~our 
types of Bundelkhand soil and the elimination of Kans will be continued.-

Ot1tfoo.-During the ensuing season certain pure Indian cottons received from 
the Economic ·Botanist will be tried on a field s'cafe. The attempt to select fuzzless 
American cotton has been dropped as unlikely to lead to any result6 of practical 
value. The growing of AmE}rican cotton for seed supply (tnd experiments with 
different methods of sowing will be continued. , 

Wkeat.-Pure selected Muzaffarnagar wheat is being propagated at, Cawnpore 
·for distribution. Se~eral pure Indian types are under trial on a field scale ·at 
_Cawnpore. A number of wheats are grown at the Orai Farm to test their suitability 
to Bundelkhand conditions !tnd for selection of pure types. Wheat work is carried 
on in conjunction with the Ec~>nomic Botanist at these farms. 

. Arhar.-The comparison. of early and late ripening varieties will be continued 
at Cawnpore, and extended to the <;>rai Farm. -

Ground Nuts.-The comparison of different varieties for out-turn andsuit
ahi]!ity will be continued at both Cawnpore and Ora:i. Comparison of different 
methods of sowing will be started during the current year as this crop appears to 
be becoming popular. · 

Juar.-The study of Bundelkhand,juars at Orai Farm will be continued. 
Other crops under investigation at Cawnpore and- Orai include Cassia auri

culata (as a tanning material), Prosopis Jul'lflora (as a fodder plant for waste 
land), cassava, spineless cactus, agaves (for waste land) and date palms; the last, 
two at Orai only. 

Soil moisture.-The soil moisture experiment in conjunction with the Imperial 
Agricultural Chemist at Cawnpore and Orai will be continued.' 

BO/I'ren land.-The experiments on tree growing at the Juhi sub-station (non
alkaline Usar) will be continued as will the experiments on the growing of lac on 
Dhak (Butea Frondosa). 

Stuily of Alkaline sdils.-At the request of the Irrigation Department the 
study of a water logged area of canal irrigated land in a fertile tract where alkali 
is increasing has been taken up in conjunction With an assistant lent by the Im
peridl Agricultural Chemist. The present investigation includes the study of the 
nature and distribution of the alkalinG salts, their variation laterally and vertically 
and with season, and the investigation of the sub-soil strata. The investigation 
includes a study of the conditions ca~ing the waterlogging. . 

lmplement.-Durmg the past year the number of village sub-centres in this 
Circle for the supply df agricultural implements has increased to ten. A ~umber 
of other applications have been received and this work will be ~~tended durmg the 
year so f~tt as c9nsidera1Jion of staff and finance allow. In additiOn to these a large 
bll8in.ess is done by the Cawnpore and Orai implements depots. -

Seed supply from Ca~pore is mostly ~on:fined to wheat and cotton and maize 
for cash payment. Ground nut seed is becoming however in considerabl_e demand. 
The Orai Farm is this year being equipped with a seed store for supplymg wheat 
seed on a larger scale to certain parts of Bundelkhand. 

Demonstraticms . .:_No special demonstration farms exist in the circle although 
the Orai Farm serves that purpose to a moderate extent. Amongst general de-
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monstration.<J may be mentioned those for water lifts and agricultural implements 
given occasionally at village sub-centres. No other generally organised demons
trations have been taken up as it is found that the time of the present stafi is fully 
occupied in visiting different zamindars who ask the department .. s advice and 
help in introducing improvements in their villages. Demonstrations are however 
given at an agricnltural shows and district exhibitions. - ... -

. Entomolo[!ical work.-The Entomological Assistant's time will be partly 
devoted to a trial of eri silk and the training of rearers. The greater portion of 
his time will, however, be taken up with field work more especially in the Eastern 
Circle with reference to the hopper Hieroglyph'ls furcifer, which- has recently 
become a major pest of sugarcane. -

v.-=..Pnoa&AMME oF THE D:EroTY Dx&Ecro~ oF Aa&xcuL'IURE, WEsTERN CmCLE, 
AiJGARH. - . 

(A. E. PABB, B. So.. Ph. D., JLA., x.s.) 

·The work on American and country cotton will be continued on the lines 
previously laid down. 

variety tests of sugarcane will be continued. 
Manurial experiments with cotton cake are being carried on. 
Usar reclamation experiments are being continued. · 
E_fiorts are ·bemg made to establish the growth and sale of American cotton 

in Aligarh on a commercial footing. · 
The Board accepts the programme of the United Provinces. 

I.-PROGRAMME OF THE DEPUTY DIRECTOR OF AGRICULTURE. 

(S. Mn:.r..IGAJr, :V.A., B.So.) -

1. American Ootton Seed.-Diitribution.-ThlB will be ·continued, confined
mainly to the Canal Colonies: An increasE-d area has been g:rown in the Lyallpur 
District this year. The success of the enterprise will depend largely on the selec
tion work at .the _Agricultural Station and the overcoming of th.e _marketing diffi-
culties. , -

2. Harvesting Machinery.-The latest pattein of reaping machine has given 
satisfactory results and will probably be adopted as a standard pattern for a few 
years to come. Fourty-four of these machines were sold in the Province last year 
and one hundred and thirty more are being ,imported. The selling and distribu
tion are being carried out by an importing Firm. The Department is confining its. 
activities to practical instructions. A new type of winnower is under construe- . 
~~ -

3. Tillage implements.-( a) A plough suitable for canal lands has been adop-
ted after extended tril.'ls and is meeting a rel.'dy sale at present. · 

(b) The. Spring-toothed harrows promise to be useful and a new design has 
been adopted as suitable to local requirements. • 

4. Monthly zemindari classes of practical instruction in workiJ:;g impleme~ts. 
etc., have been started and will be extended if the demana for tltfs sort of instmc- · 
tion continues. -

5. The question of advising Court of Wards estates has been taken up and 
estate reclamation of land will be attempted at Jalalaba<l -

' 6. An attempt_ will be made to extend the working exhibitions of implemen.ts 
at Cattle Fairs. · -

7 .. The progress of the reh investigations will depend on the amount of time at 
the disposal of the Agricultural Chemist. -

8. The fodder scarcity investigation will require to be held in abeyance for 
another year. 

16. 
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9. The site for the second Agricultural Station has been acquired and the 
laying out of the land for experimental purposes will be pushed on as rapidly as 
possible. 

10. The organisation of a staff of well-borers. 
11. Other work will consist in the designing of new agricultural implements, 

~he collectio~ of im~le~ents and machines for th~ Lahore Exhibition, arra~g
mg for working exhibitiOns there, and general adVI~e to correspondents and VISi
tors. 

H.-PROGRAMME OF THE PRINCIPAL AND AGRICULTURAL CHEMIST. 

(J. H. BARNES, B.So., A.I.C., F.C.S., R.I.~.H.) 

The Oollege.-The general educational work of the College will be carried on 
in accordance with the- published syllabus. A considerable amount of work still 
remains to be done in the laying out of the estate; this latter will probably 
occupy the whole year. _ 

Chemical investigation.-The following investigations will be undertaken as far 
as time permits after dealing with the educational work :-

(1) Continuation of the investigation of the composition of the alka}i lands of 
the Province combined with reclamation experiments in the fie d. 

(2) In connection with the above problem, an experimental investigation of 
the type and quantity of salts absorbed by plants, and the limiting value 
of salinity for the germination of the more important crops. 

(3) The manufactur~ of·~rude sodium carbonate from salt bush. 
(4)- Analysis of canal si1ts with reference to their effect on canal-irrigated areas. 

III:-PROGR~MME OF THE .PROFESSOR OF AGRICULTURE. 

(W, ROBERTS, B$o.) 
• 

I.-Developing the tea<?_hing of Agriculture at the College. Organizing the 
practical course and the training of Assistants £or the same. In order to make the 

. teaching practical and interesting ]t will be necessary_ to do a large amount of 
touring so as to get acquainted with local conditions. The College work. will take 
up the greater part of the time, the course being new and its scope not yet clearly 
defined. 

H.-The experiments at the Lyallpur Agricultural Station will be continued, 
the most impo.rtant being the manurial series, the green manuring series, the rota
tion series, and tillage experiments. 

111.-The growing of seed for distribution of varieties handed over by the 
Economic Botanist. 

IV.-The trial of new implements and developing the Machinery Dep6t. A 
systematic 1lollection of indigenous and some foreign implements will be made for 
use chiefly in teaching work. 

V.-Starting Poultry breeding. The idea is to develop a cross between an 
English and indigenous breed to suit local conditions. 

VI:--1\fiscellaneous work such as work in connection with tenants, training 
·of ass!stants, etc. 

IV.-PROGRAMME oF THE EcoNoMIC BoTANIST. 

(D. 1\IILNE, B, So.) 

The Oo"tlege.-The greater part of the time of the Economic Botanist will be 
taken up in the preparation and teaching of the courses to be given in the College. 
Although most of the furniture and instruments essential for starting the courses 
have now been obtained, considerable work has still to be done in this direction, 
and in organising the biological section of the College generally. 

. . 



Botanical sub-sectioo.-So far as time and staff will permit, the followirg wiU 
also be attended to :- • . 

. !ruils.-Th~ laying dow:n of an erea i_n fruit trees repr«:senting those of ecoJ:o-
InlC Importance 1n the ProVInce. . · 

Teaclting collection of plants.-Continuation of the work in coiinection ~th 
the planting of a collection of plants to illustrate the natmal orders which the 
students will have to study. 

Oassams.-Continlll'tion of the experiments to discover whether cassavas_ 
could usefolly be grown in the Punjab as a cheap food crop. 

Date-cr.-Investigation into the state of date cultivation in the Province and 
the possibilities of its improvement and extension, and the planting of a certain 
1;1umber of selected varieties. · 

Flaz_and i~--F~her investig~~ons and experiments in growing and rettin8 
flax: and )Ute With a VIew to a~certa1rong whether these could be profi.ta bly intro-
duced as farm crc;>ps in the Punjab. . 

. . Oottons.-The continuation of plar..t to plant selection of indigenous· and 
foreign cottons and of the botanical and the economic smvey of the cottons of the 
Punjab and North-West Frontier Province. , · 

Wheats,;_ Further work on the classified wheats ·of the Punjab. It is expected ' 
that sufficient seed will be produced by May 1910, to allow of experiments being 
undertaken in various parts of the Punjab to discover which of the selected varie-
ties are best suited to the natural conditions of particular districts. · 

Mycological sub-sect10n.-There is still no one to assist in this sub-section and 
so only the most pressing problems tllat may arise will be dealt with by the· · 
Economic Bota.uist. . ~ 

Entomological sub-sect10n.-The staff in this sub;section now consists of an 
Assistant Professor and one Agricultural Assistant. 

The teaching work will occupy the greater part of their time. 
As far as time and staff will permit, the following work will also be attended _ 

to~ -
Collectio-n of insects.-The collection of insect pests common in the Province 

. and of local notes on, them. will be continued. . 
Boll-worms and parasites.-Specia.l investigati~ns on boll-worms and their 

parasites. · _ - _ . . 
· Outbreaks of pests.-Outbreaks of peslis among the crops of the Province. · 
. sa.k an f. L1c.-In.vestiga.tions and experiments in conne<;tion with the silk 

and lac industries. 
Honh.J bees.-The improvement and ex:teusion of honey bee farming. 

• :Mr. Renoufdsta.ted that the second Agricultural Station referred to would be 17. 
situated at Gur aspur. · 

Mr. Barnes explained that owing to the undeveloped condition ~f the Agri- 18. 
cultural College of which he is Principal and the consequ,mt lack of trained assist-
ants, it is, at P-resent, necessary for him to devote his attention mainly to the 
educational s1de of his duties with consequent necessary neglect of research work. 
He, therefore, proposed the deletion of paragraph 2 of his progr2.JI1me as it is 

·uncalled for, but subsequently withdrew this proposal on the suggestion of 
Mr. Couchman that its inclusion in the report would serve ~-indicate and place 
on record the difficulties of combining the duties of teaching and research work. 
Mr. Barnes foreshadowed the future necessity of duplicating the staff of an Agri
cultural College in order to 2.llow of research work being carried on, but empha
sized the necessity of placing the educational work in the hands oi experts as 
being of primary importance, and~~~ supported in this vi~w py Mr. Clouston, 
who pointed out that the poSSlbility_ of successfully b:.:mgmg the result~ of 
experimental 'York to_ the notice of cultivato~s depen_d ma~~-upon the effiCient 
training of native assiStants. P~· Ma~ concurred ~th thiS v1ew but stated that 
owing to the pressure of admlDlStratlve and teach~·l!g work, most of the. ~tual 
research work done was carried out by ~he subordinate members of ·his staff-
under his supervi$ion. · 
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.is 
The ... Board accepts the Programme of the Punjab with the m~difications sug• 

gested _,in the report of Committee B {Appendi.x B, page ~8). 

4.-BOMBAY. 

I.-PROGRAMME OF THE DEPUTY DIRECTOR OF AGRICULTURE. 

(T. F. M.uN, B. So.) 

This programme may be conveniently referred to under three sub-sections:
I. Administrative 'duties. 

n. Experimental Investigations. 
III. Practical District work. 
1~ Administrative duties:- _ 

- I have now six experimental stations with nine sub-stations attached thereto. 
A synopsis showing descriptions and objects of these stations is attached. 

My stafi consists of:-
. 2 Divisional Inspectors. 

6 Farm Superintende~ts. 
_2 Assistant Entomologists. 
2 Cotton Supervisors~ . . . 

10 Graduate :fieldin.en:· · 
14 Non-graduate :fieldmen. 
10 Clerks {including office clerks). 

4 Miscellaneous men including store-keepers and the like. 

50 
It will thus be seen that my establishment involves a · good deal of purely 

administrative work on my part and that a large portion of my time is taken up 
in. directing and supervising tliese men. I delegate a good deal of work to the 
senior members of my stafi such- as Divisional Inspectors, Farm Superintendents, 
CottonSupervisors, and Assistant Entomologists, subject to necessary control. 

2. Experimental Investigations:-
The attached synopsis summarises the objects of the experimental stations. 

Orops. 

~ Ootton receives the major share of my attention and in this respect investiga· 
tions have resulted in positive results as will be explained hereafter. The methods 
for improving cotton consist of {a) hybridization, {b) selection, {c) trial of varieties 
, in addition to experiments in manurmg, irrigation, tillage and the like. 

In Southeni Gujarat and the Southern Mahratta country quality without 
sacrificing quantity is the object aimed at while in Khandesh quantity is the chief 
object. 

Wheat is also receiving special attention from the economic point of view. 
SelectiQn is principally relied upon as the means of efiecting improvement but 
hybridization and varietal trials are also adopted. Increased yield per acre is tbe 
chief objective. but investigations are in progress to substitute wheats of naturally 
superior quality in parts at present producing inferior wheats. 

Jowar is being carefully selected at Surat and Dharwar with the object of 
increasing the yield per acre. . _ 

Ground-nuts are being extensively experimented with and results of practi
cal value have been obtained with a few varieties {a) for irrigated crops and (b) for 
dry crpps. The cultivation of-ground-nut in alternate rows with cotton and also 
with a cereal such as j.'lw1r or b1gri has been conducted for some years past and 
the practice has met with the approval of cultivators in Gujarat .• 
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TJte va~iations ~oil conte~t, percentage of h"D;sk and field p~r acre are being 
fully Investigated With the assiS~ance of the .Agricultnra ChemiSt. Similar in-
vestigations with other oil seeds such as til and castors are in progress. : 

.Among pulses tuer and gram are receiving chief attention. 
· Tobccco.-Nadiad Station is situated in an important tobacco centre. Experi

ments in barn curing are being made. Cultivation undeJ:" shade with the object of 
studying the influence upon the texture of the leaf is in process of investigation. 
A suitable site is being tested for laying out a special experiment with potash man
ures as recommended by the Imperial Institute because it has been found that 
N a diad tobaccos are markedly weak in potash' and presumably for tllis reason bad 
in burning quality. Hitherto variety trials have been made with types suitable 
for cigar wrappers. There is reason to believe that varieties suitable for cigarette · 
or pipe purposes would be more suitable to Nadiad conditions and steps are being 
taken to -obtain seed of these tobaccos. . 

· Potatoes are being experimented with at Belgaum and Dharwar. The 
exp~iments. ar~ devo~~d to _methods of ·J;llanting, qu~ntity of. irriga~ion. water 
reqmred, artificial fertjlizers, msect preventive measures and varietal trials. . 

So·ils. 

Conservation of moisture.-Various methods of tillage including deep plough
ing and subsequent fuming the subsoil while retaining a loose mulch on the surface 
are carried out. Deep versus shallow cultivation for various crops is under invest-
igation. · · · . . 

Alternate st,rips of cropped and bare fallowed areas are being compared with 
the whole area cropped. . · -

The econo~y of bare fallow is being-investigated. 

Manures • 

.Bulky manures such as farm yard, poudrette, tank mud, road sweepings also 
cake manures including castor and sa:ffiower also . artlli.cials' especially nitroge
nous fertilizers such as sulphate of ammonia are being e;tensively te~~ed for dry. ' 
as well as irrigated crops. It is proposed to greatly extend such experiments 
throughout the districts on thehlands and crops of cultivators. · 

Implements and mach{nery. . 

Chief attention is being paid. to ploughs, pumps, cha:fi" cutters, threshing 
machines and oil engines. Special ploughs suitable for definite localities and for _ 
definite purposes can now be recommended. Investigations on: these and ·other 
implements such as winnowers, mowing machines and hand gins will be. con
tinued. A feature of the work is co-operation ~than Indian Firm of .Agricultural 

. Engineers. · _ · 
Entomology.-Experiments in eri-cultnre are now in progress at two places and 

it is hoped shortly .to take up_ lac. - / . · 
With regard to injurious insects the potato moth (Lita Solanella} is receiving 

special attention both in thejield and in the store. Cut worms are also_ being com
bated by means of Vaporite. No success against white ants has yet been obtained • 
.Active measures against the rice and other hoppers are being taken. 

Poultry.-E:q)eriments are being started at Surat with two breeds of fo~ls. ' 
III. Practicp.l District work.-This branch of work h~s beeri gre~tll expa~ded 

in the last year or two, and it takes the form of sup:portm~ a~d assiSting Agncn!-
tura.l Associations in carrying out semi-independent Investigations such:_as expen
ments with implements and manures. 

Exhibitions, Shows and Demonstrations are now a continuous feature of the 
Department's activities. Seed distribut.io~ is restricted ~o what can be confidently 
recommended as an improvement on eXISting seed. l'his branch of work has now 
developed grer.tly and last June we were unable _to _meet t~e de~nd for seed of 
hybrid and improved cottons. Hybrid co~on distributed In Gu]arat l~st ~ear. 
fetched a bett~r :price by 4 ~o 5 per cent. In the maTket than the de8h' article. 

. . - p~ 
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Groundnut seed is also largely distributed. At Dlfarwar for the last two years it 
has been necessary to organize an auction sale for the disposal of the cotton grown 
by cultivators from the Department's seed and this will be repeated in the coming 
year but it is hoped ultim~tely to delegate this work to the Dharwar Agricultural 
Association. The prices realized at the last auction were Rs. 150 to Rs. 172 per 
nagt~ of 1,344lbs. kzpas for the produce of Broach seed distributed by the Depart
ment against a price of R!l .• nt per n1g:1 obtained for the local Kumpta cotton. 

Manures iue distributed on a smaller scale. Sulphate of ammonia is much 
appreciated by sugarcane growers. Implements are being popularized by prac
tical demonstrations on the farm'3 and at shows and exhibitions and the demand 
for these is rapidly growing. · 

Preventive entomology is now being practically applied in the district in the 
. form of destructive measures against the rice hoppe~s and I am organizing two 
elaborate schemes in co-oferation with the Collector of Belgaum for the further 
development of this line o work. . 

Oattltrbreeding.-The Kankrefi herd at Surat is being organized on the lines 
of a breeding herd with the obj~ct of supplying the best type of bUlls for the Prov
ince of Gujarat. 

. General.-The chief new feature in my staff is the appointment of two Divi
sional Inspectors of .Agriculture and the probable appointment of a third. These 
men have for their special.· duty, slow touring from village to village throughout the 
district with the object on the· one hand of bringing to the notic~ of cultivators all 
that we have to teach them. and on the other hand of studying the special require· 

. ments of agriculturists by p-ersonal observation and discussion on the spot. 

Statement sh~wing desc!_iption and objects of the Experimenlfll Farms and tlte 
Sub-Stations attaclted thereto. 

Name of Station. A verage• tempera• 
Tract AJea Type of Elevation Average ture. 

\ , Sub. 

representecl. In acres. son. 1n feet. rainfall Prioclp.l crop onder 
Head. In lbd· I Hiof. 

lnveaUptlon. 
lncbea. mum. mum·_ 

Snrat Sooth Gnjarat ~65 arable :Black oottoo Aboot sea S9 106° 51' Cotton, /DIIIar 
grazing 150 level pround·oota, lour 

ani tal. 
:Broach Do. . Do. Do. Cotton. 

Navaarl Do. Do. Do. Do. . 
. 

Sbabada Tapti Valley Black Do. Wheat. 

Dnmaa Snrat Dlst. Salt. Do. Reclama lion. 

Na41ad North GuJarat u Alluvial loam Do. S5 1U' 43° Tobacro, Cotton• . 
wbeet, llaf~ mle· 
oollaneoua pu , oil 
llft<ll, etG. 

Dbarwar S. ll. Country 138 Black oottou 2,580 . sz 100° 60° Cotton, wbeat,l- r 
anclaamaU groood·out.t, til, 

- area of red easton and gtber 
soU. oU..-to,IU~m 

and ou •• r p • .. 
Gadag Do. :Black ootton Cotton, wheal an4 

-· ra/ri jDIIJGr. 

:Belpnm • Do •. Reel laterite Pot.< toea. . . -
Kelgerl . Dbarwar Dis- Red soil .. Do. . . 

trict. . 
KnmbarpnVI Do. Ligblsoil Burl..,tton. 

Slnl North Kanara Garden soU I Betel PaiDII. 

Dhulla Kbaodeob I Z8 Mecllum black BH 22 1U" 3G" ('olton, fii'ODD4•nlll~ . cottou soU. b#ti, wheat an 
tiL , 

Mal .. , wbeat, 1 rtre, 
Doba4 Panch Mabalt 68• :Brown loam 1,001 so 108° u• 

to clay. cottoo, around• , 
nut• and otlu!1r oil• 
eef"d.•; rram, CM,. 
and other pu!Mlo. 

,• 

Gollak S. ll. oonntry ~8 Sandy loam 2,500 26 too• .. Sn~rcw.ne, lfi'ODDd• 
and black (about) nut•. m"tlfl, Sana, 
oou: .-otton, jowr and 

: fruit,..,.,. .... m .,. 

I eontlnucd. 

• ()ut of 58 acree and II Guntbu, 32 acrea aro ullliled for farm purpoeee and 22 • .,.,. have be<>n l•t, 
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!I.-PROGRAMME OF THE. DEPUTY DIRECTOR OF AGRICULTURE, SIND. 

(G. s. HENDERSON, N.D.A., N.D.D.) 

The following are the main features of agricultural work in Sind:-

A.gn'cultural sU,tions. 
_Mirpurkhas 
Sukkur . . . 

Reclamation Station. 
Doulatpur. 

3 in South Hyderabad, 
3 in North Hyderabad, 
3 in. ~ orth Sind, 

Sub-Staticns. 

and others according as men are avails ble. 

Shikarp~ in Upper Sind. 
Talhar in Lower Sind. 
Sehwan in Larkan:a District. 

Skews. 

Pithoro in Thar and Parkar District. 

DEMONSTRATIONS AND LECTURES: 

. Lower Sind. 
Upper Sind . 

These are hel4 in all districts by itinerant instructors. They usually take 
the form of working implements accompanied with the di6tribution of illust.rated 
leaflets in .the vernacular. · 

Manufacture ani Distribu~ion of lmplemen~s. 

Ploughs, levellers, threshing macbines and water lifts are being manufactured 
and distributed. • .. . . · 

I - . 

ln~rJcluc~ion of Specific Orops ·in Vari!HIS Districts . 

.Egyptian cotton cultivation on the Jamra.o canal area, 
American coJton in Hyderabad Districts, , 
Lower Sin.d cotton in. Upper Sind, 

and various selected cereals and leguminoil.S crops, etc. 

Mirpurkkas Fa_rm Programme. 

Principles of rotation:~ with special. Ppplication to perennial canal cultiva
tion. Trial and selection of suitable rotation crops. Cotton cultivation ihcludi~ 
Egyptian, American. and the Chief Indie.n varieties. Trials of leading varieties of 
jow1.rs, bl-jris and maize. Selection and trials of wheats and miscellaneous crops. 
These form the main branches of the work, specific details are to be found in the 
annual reports and cropping schemes. 

Doulatpur Reclamation Farm. 

The work on this station is being carried out ~n the lines already laid down .. 
I 

' Su kfur Farm. 

This is a newly established farm and is being at present got into order. It 
forms the head-quarters for Upper Sind and its chief features will be t~e introduc
tiQn of new crops into the district, chiefly cotton and pulses and legununous crops. 



Sub-Stations . 

. ~aclt group is under the cha~ge .of an it~nerant inst~uctor and each plot is 
designed to serve the needs of a distnct not m touch Wlth a main farm. The 
travelling_ in~tru~tor~ use these stations for demonstratil!g on crops. etc., suitable 
for the speCial dis~r1ct. At the head-quarters of each Instructor a seed-store is 
established. · 

Invest1'gation of Specific Agricultural Conditions. 

These are carried out from time to time, e.g., tobacco cultivation in a certain 
district, various crop diseases and the condition of Agricultural cattle, etc, 

111.-PROGRAMME OF THE PROFESSOR OF AGRICULTURE, 

(J, B. KNIG_HT M. So.) 

. My programme for the year will be a continuation d last year's work with. 
the exception of the sugarcane crushing and testing of water lifts which should be 
left out. 

It may be summarized as under :-

Sitg:I-roane-(A) Manure ExperimeL.ts. 
I. Testing value of mineral manures. 

2; Do. of Potash and. Phosphorus. 
3. Do. ·. bes~combination of coarse and concentrated manures. 

Sugarcane (B) Irrigation ExperimeL.ts. 
1. As to quantity. 
2. As to interval. 

Sugarcane (C) Effect of age and time of planting, method of manuring soil 
and method of manufacturing, on quality of Gul. 

Sugarcane (D) Preliminary- work in sugarcan,e selection. · 
- -

Ground-nut. 
-

Varieties ·testing as to value in different localities and manure experiments. 
Experiments in conservation of soil moisture, continuation of rab experiments 

at Lonavala, etc. 
No new work is contemJ?lated. 

IV.-REVISED PROGRAMME OF THE EcoNoMic BoTANIST. 

(W, BURNs, B, So,) 

· Io Work ·on Fruits.-It is propo~ed to study the varieties of the important 
local frui~ crops with a vl.ew :to description, Classification and selection. Observa
tion and experiment will also be made, as far as possible, on the effect of changes 
of soil condition and water-supply on· the fruits. The dise~ses of these fruit 
crops will be investigated from the point of view of finding suitable remedies. 
The following are some special questions which it seems desirable to study:-

(1) The possibility of extracting and using plantain fibre in a profitable 
manner. 

(2) The effects of crossing mango varieties. 
(3) Comparison of budding and grafting the mango. 
(4} The pruning of the mango. r · 

. ·. 

(5) Comparison of European and Indian methods of grape-culture. 
II. Work on Field Orops.-Diseases of crops will receive attention, especi

ally the tikka disease of ground-nut, the wilt disease of tuer and the rust disease of 
wheat, In the case of the J'Ust disease of wheat the object is to observe the rela-



tiona between climate and rust attack and to record these st~tistically. The toi
lowing are some special questions which I propose to study :-

(1) The varieties of Tapioca. The varieties in the prussic acid content of 
tapioca tubers (in collaboration with the Agricultural Chemist). 

(2) The growing and dis~illing of lemon-grass. 
(3) The variations of the cotton leaf as indicated by Mr. Leake's leaf

factor. 
(4) The qulllity of :fibre from shaded Sisal. 
(5) The quality of jute producedr-in Bombay. 

III. Miscell~neous.-Several plants will be tried as hedging m'lterial. Silk 
culture will be continued with both castor and mulberry silk. Instruction in horti-
culture and silk culture will be given. . 

V.-REVISED PROGRAMME _OF THE . .AGRICULTURAL CHEMIST. 

(H. H. MANN, D. Sc.) 

The main lines of wotk to which it is intended to devote attention during the 
year are :- - · 

(I) The question of the- '' Rab '' process in rice cultivation and the 
problems· which rise out of it. ·This is in consultation with Mr. 
Knight who has :field experiments in hand, and who has been work
ing at the problem for :five or six years. • 

(2) The method of dealing with the salt lands of the Nir~~o valley and other 
salt t_racts in the Deqcan, and the problems relating thereto. 

(3f The sources .and amount of loss in the manufacture of gur and ·h9w 
· they can be avoided, and the bye-products utilized. 

20. It was agreed that the modifications suggested by the Committee in respect 
to this Programme should be adopted. . -

Mr. Couchman referred ·to the good work that had been d_one by Mr. Hender
son in the reclamation of salt areas in Sind and regretted that no reference had been 
made in this· Pro~amme to the continuance ·or otherwise of this line of enquiry. 
Mr. Keatinge pomted out that full reportf? had been published during two 
coD,Secutive years dealing with this subject. · 

21. The Board accepts the Programme of Bombay with the modifications suggest-
ed by Committee B. '(Appendix B, page 48). · 

5.-MADRAS: 

I.--'PRoGRAMME OF THE DEPUTY DlRECI'OR oF AGRICULTURE: SoUTHERN 
/ DIVISION. 

(H. C. SAMPSON, B.Sc., F.H.A.S., F.B.S.E.). 

AGRICULTURAL STATIONS. 

(a). -Koilpatt1·. 
. 

1. Indigenous cotton. -The work ofselection will be continued. Several types , 
ofplants which have been selected for quality and high percentage of lint are now 
being tested for yield and it :will, it is hoped, no~ be possible· to c?n:fine selection 
within certain limits of known types suitable to different areas of ralnfall. Careful 
notes and figures of the type and period over which picking continues ~ give 
this information, which, it is hoped, will ena~le the depa~~ent to extend a su.Itable 
type of Karunganni to those parts of the Tmnevelly distriCt where the period of 
picking is confined to only 2! months. . 

2. Manurial experiments with cotton grown in rotatio'!- with ~ cere.al will be 
conj;inued. The rotation experiments of other crops grown m rotat!on ~th cot~on 
will be continued as also the effects of deep versus shallow cultivation, which 
experiment is worked conjointly with. the rotation experiments. 



3. Spacing experiments will be continued. These must extend over a series 
of years in order to strike an average as to the best distance. In seasons of a short
age of rainfall, when the de':elopment of the plant is less, closer planting will be 
more profitable but as the ramfall <Jannot be foreseen, the best average distance 
must be discovered._ 

4. Tl7-e cultivation of Cambodia cotton will be continued. This is now largely 
grown in the districts on lands which can, if necessary, be commanded by wells. 
Its shallower root system precludes it from ever becoming a serious rival of the 
indigenous cotton on dry black cotton soil. 

5. Different varieties of curnbu (Pennisetum typhoidium) are also being tested· 
This must be continued until the introduced V8rieties have become thoroughly 
acclimatised. · 

6. The question of taking up the introductiol\ of varieties of clt'ilam for the 
black cotton soil has, for the present, been abandoned. Any new varieties are 
being grown on red soil where they can be sown earlier and their period for 
ripening can, to some extent, be gauged. Introduced varieties of chdam on the 
black soil here have never formed grain properly, though this is not the case on 
the red soU. - ' . . 
. 7. Koilpatti Ted soil block. -This is a shallow red grit alleviated by heavy 
m~nuring and heavy dressings of tank silt. Such lands are usually commanded 
by wells and'are largely taken up by petty ryots who by their own industry and 
continual hard work can make a living oil them. On such land which has to be 

. continually improved by carting silt, experimental work is impossible. New 
varieties of crops ~regrown an,d tested and if profitable their value is demons
trated to the ryots. New ·methods of cultivation and m,anuring e.re also compared 
and demonstrated. The following are itellll:l ·which can be shown to the ryots 
as better thai\ their own or are still under trial. • 

8. Plant intToduction. -Bombay onion from Dhulia __: 

Raising onions from seed (South .Al:cot variety and practice). 
Raising onions, from bulbs secured from crops grown from seed (South· 

Arcot variety and practi'ce). ' 
Cumbu varieties (these are still being tested). 
Cowpea varieties (these· are still being tested). 
Cholam varieties ( · ditto ). 

9. Impoved methods of cultivation and manuring. -Planting t•ogi on ridges 
instead of in flat beds for flood irrigation. The use and value of poonac (neem) 8S 
a manure for cereals raised under well irrigation. · 

~b)-Palur. 

1. Ground-nuts. -Exotic and other varieties of ground-n;t 'will be test~d and 
compared with that now commonly grown Jocz.lly. · Now that several of t.hese 
introduced variet-ies are becoming acclimatised, they have begun to show consider-
able improvement. ,_ 

2. Experiment has now for the last two seasons shown that the local method 
'of irrigating and cultivating ground-nuts in the hot weather season is the best, as 
the crop much sooner covers the ground and the- hardened soil cause.d by flo~d 
irrigation acts as a check-to insect attacks to the roots. These expenments w1ll 
be discontinued. 

3. Rotation and mixed cropping experiments of ground-nuts and cereaJs in 
the monsoon season will be continued. This is likely to give valuable information 
and results. . . 

4. The permanent manurial experiments conducted with inigated grou~d-nu~s 
will be continued. These are aimed at for ascertaining the value of lime m 
various forms to this crop. . _ 

5. l\Ionsoon crops are being tested on land such as irrigated ground-nuts (hot 
w~ather. season) are usually grown upon. Such lands are usually in the hands 
of small tenants who have to pay high rents either in share or money. to the land-
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lord. The object of these trials is to test the e:ffect of these crops, ID2.ny of which 
pay well for careful attention, on the following irrigated ground-nut crop. 

6. Camb.odia c.otton is being tested as a crop on the above-mentioned class 
of land. This has proved so ve.luable to the cultivators of lands commanded by 
wells in Tinnevelly, that it. is being tried here, where a valUable money crop is 

· saqiy wanted to compete With ground-nuts on this class of lands, so that the land 
~y ge~ a res~ from the continue.! cuitiv:ation of the. same crop. Alree.dy ryots feel 
this pomt and many of them grow mdigo at long mtervp.Js- e.lthough this is not 8 
paying crop at present prices, nor is it a suitable rotation crop, being also a legume. 

7. The cultivation of new varieties of dry land cereals which was taken up last 
year will be continued. , · .:• ·· .. 

· 8. Wet land crops and cultivation. -The Me.ilritius varieties of sugarcane will 
be gr?~n on SIIU\ll areas on a sufficiently'large scale to test yields. The red 
1\fauritillS has now largely repll'.ced the local cane, but whether this is better th8n 
other varieties still rellli\ins to be definitely proved. 

9. The trial of various plants for green manure wi1I be col',tinued. Sesbanea 
aculeata has this year gj.ven excellent results. . 

10. The work with the paddy crop will be continued which includes experi
ments to test the various locally available manures, experiments with di:fferent . 
method,'! of planting and variety tests. · 

(c)-Taliparamba. 

1. The study of pepper crop on the Coastal region of Malabar and the ·lines of 
work which were originally l~id down will be conti~ued. 

2. Wet land cultivation.-The value of green manuring 'crops will again be 
demonstrated. These'include cowgram and ground-nuts, the former sown in April, 
May and the latter in October. . 

· 3. The cultivation of sugarcane will be continued in order to supply sets to 
intending cultivators of the district where the crop is little known and where its 
cultivation has proved so successful. The farm crops will also serve as a demons-
tration of the best methods of cultivatio~;~.. . 

4. Dry cropping, etc.-This will be continued on similar lines fu ··those laid 
down last year. 

(d)-Work ou~s.ide tk'3 Agricultural Stations. 

1. The work in Tinnevelly district outlinedJast year will be continued. Seed 
farm areas will, however, be limited to 1,000 acres from which the whole of the 
seed to be distributed will be purchased. This should mean sufficient seed to sow 
30,000 acres. Village dep6ts for the sale of ~eed will be extended to new centres. 
These are found more satisfactory than larger dep6ts as it. enables the cultivator 
to buy when he likes. The extension of drill cultivation in this district will still · 

• need help from the department though already many ryots are now using the dri11 
independently of the department having had the necessary implemt>nts made in 
their own villages. 

2. Similar work to the a hove, which has been started this year, will be conti. 
nq.ed In the black cotton soils of the south of the Madura distric~, while wo~k on 
these lines in Trichinopoly district must be held in abeyance until the sanctioned 
appointments of subordinate officers can be filled up. 

3. Work with Salem cottons in Salem and Coimbatoie district shows, on-more 
detailed enquiry, that there is little possibility of an extensi?n. or ?f improve~~~t 
in the cultivation of this crop unless it can be grown un~er :rrngahon .. Th.e soli Is 
poor and shallow the rainfall is ilncertain, and only certam classes of soils will carry 
the Bourbon cott~n. At pTesent allla~ds under wells are de':oted to . raising food 
grains but as cotton requires much les~ irrigation than a cereal,_I~ may, In th~ event 
of a good season, when grain is plentiful ?n dry l~nds, be possible to get this ~rop 
grown on land where the supply of water In the wells cannot be depended on '\Vlth
out the help of rains to r~ise a cereal crop. 
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4. In South Arcot and the Cauvery delta, there is a large scope of work in 
the introduction o£ suitable green manure crops and now that the price of food
grains.is high, it is an excellent opportunity to get people to adopt this system of 
manuring. 

5. There is also scope in South Arcot district for the introduction of inexpensive 
labour-saving implements."'· Work has been started with the introduction of the 
harrow, which implement is now being made by local blacksmiths. 

6. On the West Coast the ground-nut crop now shews signs of having become 
established but some further assistance may yet be necessary from the depart. 
ment. 
. 7. The· introduction of improved varieties of sugarcane on the West Coast 
is' slowly making headway.' This work will also be continued. 

. s: The introduction of iniproved varieties of maize will be attempted in those 
parts of North Arcot, Salem and Tanjore districts where this crop is already grown. 
The one serious difficulty here is that this crop, being wind fertilized, will readily 
cross with the local varieties and will soon deteriorate, if grown too close to crops 
grown from local seed. • -

9. Better methods of raising paddy nurseries and of planting paddy are being 
introducea into most districts especially into big rice growing tracts such as the 
.Cauvery and Tungabhadra deltas. -

10. The experience of the Department has been that fibre crops are not suffi
ciently profitable to cultivate at present, as lands suited for their cultivation will, 
with the present high prices of food grains, give a better monetary return at less 

, trouble if grown with a cereal.. "Trials with these crops will therefore be, for the 
present, abandoned. 

H.-PROGRAMME Ol!' THE DEPUTY DIRECrOR OF AGRICULTURE, NoRTHERN 
DIVISION. 

(R. W. B. C. Woon, B.~.) 

As noted in my last year's programme, the plant-to-plant selection of the 
common cultivated crops 'of the division will be continued. The work is some
what hampered by the inexperienc_e of the assistants; but some of them are 
now being trained in the pr~ciples on which this work is to be done. 

At the Bellary and Hagari stations, the year's work so far as the dry land of 
· each farm is concerned, is the reproduction of,the selected seed obtained from the 
selected plants,· cultivation experiments with cotton, selection of single plants of all 
crops in order to practise the assistants in this work and with a view to obtain 
better and purer strains, rotation, and manurial experiments, and variety tests 
with early and late sown jonna (sorghum). At Hagari, the addition of a garden 
fed by a well recently sunk, will enable a practical demonstration to be made of 
the intensive cultivation which is possible in such conditions, and it is ·hoped to 
stimulate such cultivation and thus make the dis~rict more secure against famine , 
than at present. , • 

Nandyal is becoming increasingly useful. The work carried on is simiL1.r to~
that outlined in last year's programme. The outside work of cotton distrioution · 
will, it is hoped, continue to increase. A large quantity of seed will be availaplc 
from the crops how standing in the district. The resUlts of selection continue 
satisfactory and recent expert testimony confirms the value of the.~ork', 
The prevalence of smut being noticed during a tour by the Deputy Director during 
last season, plots to test the strength and efficiency of a " dressing " have been' 
laid out both here, and at Hagari. Early sown crops have been discarded here, as 
the land has been found unsuitable and it was cQnsidered that continued failure 

· would tell against the reputation of the farm. 
The lands at Bezwada are not yet in a fit c~ndition for experiment as they 

are still foul with grass and weeds. The cultivation of an exotic cotton " Cam
bodia " seems promising and will be continued. Two distinct types are already 
evident in the country cotton and will be sown separately for comparison. A few 
yery simple c~ltural experiments will be coptin\leq, 



Samalkota.-The sugarcane experiments have been agaw slightly altered in 
consultation with the Government Botanist and the A~icultutal Chemist. The 
demand for canes in the delta being practically over, distribution further afield is 
being taken.up. The success of the Barbados cane 208, being marked, its spread 
will be effected as rapidly as possible. . . ... 

The lengthening of the cane rotation has brought an mcreased area under :paddy 
and exper~e~ts wit~ . the crop, ~anuria! and cultural, will be. co.nt~ued. 
Seed selectiOn IS pro.ansmg and m view of the export trade from this distnct in 
paddy, purity of sample will probably have a direct commercial value. This 
question is being investigated. · 

District work will include the following :-

(a) Work in the Kistna delta to find a suitable substitute for the·vil1age 
earth (p:2tin mnu), at present the only source of manure. 

(b) Demonstrations of deep ploughing and the sale of ploughs in the Kistna 
dry lands and the cotto~ soils of the Nandyal valley. · 

· (c) Distribution of improved varieties of cane throughout the East Coast 
of Madras from Ganjani to N ellore. 

(d) Introduction of groundnut crop into the Vizagapatam and Ganjam 
districts. · 

(e) Demonstration in all paddy-growing tracts of .the success of · singly 
transplauting paddy set>dlings after suitable treatmer>,t ir>, the seed bed. 

111.-PROGRAMME OF THE PRINCIPAL, 

(C. J. w. SHEPPERSON, B.s~.) 

1. The experiments on the water requirements of irrigated garden crops:will 
be continued, as also the testing of the ridge and furrow method of tranplanting 
versus the bed system. · -

2. Experiments will be continued on the question of the best rate ·at which-to 
sow ragi nurseries and the best age at which to transplant. - · -

3. The experiments on paddy spacing and seed rate will be conti.n,ued. 
4. Attention will be paid to the growing of green manure crops on p·addy lands 

in the dry season, various plants being tried for the purpose. -
5. The experiments upon the question of deep ploughing and fallow ploughing 

will be continued as well as the comparison of different methods of intercultivation. 
• 6. The growing of a.s many varieties as pos~ible of South Indian crops will be 
continued for the instruction of students, and seed selection will be practised in all 
cases. 

IV.-PROGRAMME OF THE iGRICULTURAL CHEMIST. 

(W. H, ILumrsoN, M.Sc.) 

. The new laboratories were properly equipped when the college was opened in 
~Jun·e 1909, but the want of a pot culture house, which, latter however, has been 
rec~tly s~nctione:l, has delayed the continuance of much experimental work. 
·~:·:"Much tim~ must necessarily be given to the course of studies in Elementary 

GeneJJal Chemistry, Agricultural Chemistry and practical Chemistry in order to 
make them fill all the requirements of students who are only taking the general 
course: for instruction for the Diploma and at the same time to eliminate allredund-

. ant matter. 
The analytical and routine analytical work is increasing very rapidly and it .is 

now necessary to employ two of the assistants upon this work alone. 
The attention required by the students and the analytical work, together with 

the want of an assistant who could be specially deputed to assist in research and 
investigations, has interfered greatly with the latter, but fair progress has been ma~e 
in many of ·the directions laid down in last year's programme~ The mam 
~eatures of that programme will therefore constitute the work of the ensuing year 
m thls branch. 



V.-P.RoGRAMME OF THE BoTANIST. 
I , 

! (C. A. DAnnER, M.A., F.L.S., D. So.) 

1. The general control of the Entomological and Botanical assistants. In 
teaching, the delivery of a course of Elementary Botany and, with the aid of an 
assistant, one on Agricultural Botany. The general superintendence of the course 
on Elementary Zoology in preparation for Veterinary work. 

. 2. The upkeep and improvements of the Botanic garden, the college compound 
and the avenue of the Lawley ro~d. _ 

3. The study of cotttms of the Presidency, Hibiscus Oannabinus, Pennisetum 
typhr;>idium a~i castor oil plants, their characters and those of hybrids obtained -
by crossing. The study of crosses of certain ornamental plants in the garden. 

4. The formation of a collection of agricultural prbducts of the Presidency for 
the College Museum and Botanical Laboratory. 

5. The charge of the Herbarium of Madras plants now in the Luilding. 
6. Iftimepermits, thecontimiationofthe study of Phanerogamic root-para· 

sites. 

The Board accepted the PrQgramme of Madras. 
I • •,, 

6.-CENTRAL PROVINCES AND BERAR. 

PROGRAMME OF THE DEPARTMENT OF AGRICULTURE. 

(P. HEMINGWAY I.C.S., DmEOTOB OF AaniouLTUBE,) 

AGRICULTURAL STATIONS. 

The four' agricultural stations will be as in preceding years. Implement 
dep6ts of the type already $.isting in Nagpur and Hoshangabad have been started 
on a small scale at Akola and Raipur also. The bull-breeding farms at Hoshanga
bad and Nagpur will remain as before: but at Nagpur a more rigid casting of stock 
will ~e introduced in order that we may issue only the best animal for breeding 
purposes, even though the type selected and maintained does not possess in a 
marked degree all the fanciful characteristics that appeal to the native breeder or 
Goal as~ 

In the northern circle small plots of land will be taken up in the following 
districts for the following reasons :- · .. 

.• # ' 
Jubbul'J!ore.-A small plot under a Government in·igation work, on which .c::tl;l 

be demonstrated, after :experiment, the most economical use • of irrigatimt 4n 
-the crops and soils of the Jubbulpore district. Conditions of this tract differ Wit;ie1y 
from those pertaWng to the Hoshangabad Farm : and for a year or two tlie. \vork . 
here will be largely experimental. When the work gets to the demonstration-stage,~ 
this farm will be stopped, and a regular demonstration programme star~'d. · t_o ' 
cover the whole tract. ; .-.. ~· .. 

D{JIInOh.-A similar plot will be taken up in land embanked by the Irtlgaf¥J(· 
Department. At present much of this improved land is fallow, for tenants do no't -
know how to use it. As in J ubbulpore, work will be for a year or two experimental, 
and the farm temporary only. . 

Nimar.-A similar small plot, for the growth of cotton. This will be more 
demonstrative from the outset : but it cannot be whollY- regarded as a demonstra
tion, for the rainfall and soils are very different from those found at Akola and 
Nagpur. With the advice of Messrs. Clouston and Gammie, it is hoped that 
Mr. Evans will be able to demonstrate the possibility of growing better ':'arieties 
of cotton. . 

22. 
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:. Thc;e ~hree temporary fa:ms are really demonstrations: but some experience 
must be gamed ; and by the tnne that knowledge has been attained fully the 
staff should be available for the institution of a demonstration programme' on a 
large scale. 

The principal experimental work is given below:-

Oottcn.-The chief experiments in cotton will be carried on by Mr. Clouston 
at the Akola. Farm, in consultation with 1\Ir. Gammie. Plant-to-plant selection 
will be in its fourth year, the object being to increase the yield of buri and of 
indigenous varieties; to get a higher percentage of lint to l)eed in. all varieties ; and · 
to improve the fibre of buri and malvensis. Selected varieties will cover 175 acres 
at_this farm. Hybridizing will be continued, but will be confined to the crossing 
of bani with the jari types. . . . 

This work of selection will also be carried on at Telinkheri and at Naapur, in, 
co-operation with Mr . .Alla.n on the latter farm. -

0 

The experimental series dealing with rotation, tillage, spacing, manure, and 
topping will be continued. The advantage of sowing cotton before the break of 
the rains, the value of bhe"'di as a. trap crop for bollworm, and the advantaae of 
growing peas, gram and other leguminous crops as soil renovators between, ~ows 
of cotton will be tested. -

Wheat.- The experimental series detailed in. the last programme will be. 
continued at Hoshangabad under Mr. Evans, Deputy Director of Agriculture~ 
Another experiment of importance that has been started is the double-cropping of 
embanked land on typical heavy soils: a catch crop of rice follQwed by valuable· 
rabi staples in embankedlandsis foundonlarge areas in both the north and south · 
of the Provinces ; and it has generally been reported that this practice has not 
extended to the Hoshanga.bad wheat tracts, because the soil does not embank well: 
this will now be tested. The experiment in whe2.t from the stand-points of rust 
and drought resistance, qu8lity and yield .are of great importance. The non
experimental area of this farm will be practically devoted to propagt>,tion of select 
seed for distribution. The effect of irrigation in changing the character of wheat 
will again be watched. - -

Rice.-The experimental series in connection with rice atRaipur will not be 
altered. Mr. Graham will be able to hand over to Mr. Clouston for further trial 
several new varieties, select~d after classification. Plant-to-plant selection of 
approved varieties will be continued. On the small area available for rice at 
Telinkheri selected varieties will be grown for distribution. An experiment to 
test the value of wild lucerne (MelJotus alba) both as a fodder cro-p and as a soil 
renovator for land which grows rice continuously without manure may be of great 
help in solving the ~n:anure and fodder question for Chhattisgarh. , 

Miscellaneous crops.-Plant-to-plant ~lection of cane will be continued at 
Jtaipur. Difierent varieties of ground-nuts will be further tested at Raipur, Akola 

- a:nd Hoshangabad :.and selection of tuer will be continued in order to improve out· 
~tiitn and find a wilt-resistant variety. The trial d local grasses on the Akola Farm 
:is t~ving ~ood results.: a legumi~ous weed (.A.~y~icarpus Tugosus) will be added to all 
·.the plots m the ensumg year to Improve theu pastural value. 

· ~- .·-. Uanu1lial t:xperiments.-There is some possibility that sulphate of ammonia 
f "jpay' become available in large quantities at Nagpur, in the near future: the con· 

tintinna series that contain this will therefore be of particular interest. 
>. : .... - ~gricultural education. -It is trusted that work will be started on the College 
• 'l~boratories in the near future. During the current year the hostel has been im

proved considerably: and the P?ncipal, 1\Ir. Allan, personally .c?n:ducts the direct 
agricultural teaching of ~he vano~s years. On the farm ad]oliDng the Coll~ge, 

·some cattle-feeding expenments will be started . 
.Agricultural Ohem;ist an_J, Ec~mom~ Botanist. ~Messrs. Ply men a_nd Graham· 

will continue to work m con]unctwn With officers m charge of farms: m the selec· 
tion of cane and wheat :Mr. Plymen's work has already been of great use. In 
conjunction with-~Ir. Allan, Mr. Plymen ~II study th~ m~isture co_ntent~ of b~ck 
cotton soil under different systems of c~oppmg and cultivation: he will also_examme 
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the ef£ects of some of the well waters used for irrigation, and assist .Mr. Ev; ns in the 
enquiry about the compwrr.tive suitability of the Nerbudda Division soils for em· 
banking. . · 

Classification of the juars, sann hemp, b1jra, Capsic:~.ms, and rices will be the 
chief work of .Mr. Graham. The collection of economic plants will be amplified: 
it will be extended round the new laboratories when that landis avf.ilable. 

Whenever possible, these two officers will tour in the various tracts of the Pro
vinces . 

.Demon8tration.-The work under this head is increasing. An area of about 
4,000 acres has been under the supervision of Mr. Clouston this year in Chhattisga.rh, 
the work being transplantation of rice, irrigation of wheat, and cultivation of cane 
and ground-nut. In the ensuing year-similar work, with the addition of jute 
occasionally, will be undertaken in the Nagpur Division under the Ramtek 
reservoir and in the cane-growing tract of Chanda. In order to ensure complete 
supervision it may prove impossible to increase the area in Chhattisgarh ; for 
every year more centres are made available for this work by the Irrigation De
partment in other districts : and if a maximum of 4,000 or 5,000 acres in one 
_Division is maintained, with the ground constantly and gradually changing, a 
complete reformation of the existing conditions will soon be obtained. To 
further this work, a class for actual tenants or their sons or ploughmen has 
been started at Raipur : this is really part of the demonstration scheme, for the 

·courses are but of '3 few weeks only, and embrace the improvements that are carried 
out in the demonstration centres. The '' Ka mdars '' will gradually increase in 

·number, as men become trained on the farm. 
The cotton-seed :far.ril.s _h~ve_been, and will be further, amplified into demon· 

st:ration centres. Assistants in charge of these farms in the _current year have also 
supervised cultivation of b!lri cotton on nearly 600 acres : and with the amount 
of selected seed now available, of_ this variety, it is expected that 3,000 acres in 
Berar alone will be_ under demonstration next year. 

The use of copper ~phate, improved machin~. and conservation of manure 
are also taught in these demonstration circles. • 

In the northern circle·three centres have already been mentioned. In the 
current year several wheat-seed farms have been started under the supervision 
of assistants: these will be increased in number, as rapidly as possible, compatible 
with supervision; for the high seed rate of wheat makes the multiplication of these 
centres most necesSa.ry. Satisfactory arrangements have been made to ensure 
that the produce of existing farms will be reserved for distribution : there is now a 
brisk demand for this selected seed . 

. Demonstration of implements will be made at all the chief fairs and elsewhere. 
ln the northern circle the conservation of seed potatoes will be further encour
aged by demonstration: in the current year that has been mos~ ~ccessful. At 
the R:upur Farm a small vegetable garden has been started, and 1t JS trusted that 
this will be imitated in the Chhattisgarh Division. 

Agricultural Associations.-All meetings will be attended by officers of the 
Department and the Asso~;iations further exploited as a means both of diffusing 
and gaining knowledge. . - .· • • 

Publications.-The Agricultural Gazette will be published monthly: bUlfetin~ 
and leaflets also will be issued. Arrangements have been made for the issue of • 
leaflets with selected seed of varieties not commonly known. • 

The Board accepts the Programme of the Central Provinces and Bcrar.• 

7.-BURMA. 

PROGRAMME OF WORK OF THE DEPARTMENT OF AGRICULTVUE. 

(J. liAc:Km."liA. LC.S., Dm:scroa OJ' AomCULUBB)~ . 

It is not yet known whether funds will be available this year for th~ Lower 
Burma Agricultural Station at Hmawbi. It is proposed to defer the selection and 
acquisition of an .Agricultural Station in the dry zone till further progress has been 

> 
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made in the training of a staff and until the stations at Mandalay and Hmawbi are 
in full working order. The following are the chief lines of work proposed during 
1910:- • - . 

J.-'UNDER THE AimiTIONAL DEPUTY DmECTOR OF AGRICULTURE. 

(F. TaomsTONB, B.Sc.j 

:JJiandalay Agricultural Station. 

I. Paddy.-Experiments .include manurial cultivation with locally available 
manlires and rotations with jute already begun. Experiments on watering will, if 
possible, be begun. Classification of varieties. of Upper Burma paddy, begun in 
1907, will be continued. · 

. 2. Wheat.-Extensive expe'riments in cultivation, rotations and manures 
have been commenced and will be continued-trials of introduced varieties : 
classification and description of local varieties. 

3. Ootton.-Introduction and trial of introduced varieties, some of which give 
promise of success; selection and classification of indigenous varieties: experi
ments in cultivation, manuring and rotation. · 

·4, Jute.-J ute cultivation gives fair promise of success. Further trials will 
he made. . . 

5. Gr~nd-nuts.-Variety experiments already begun will be continued : 
.experiments in yield, percentage of oil to kernel, and of kernel to whole seed as 
begun last year. · · 

6. Jowar and Maize.-Selection and classification of indigenous varieties; 
trial of introduced varieties. 

7. Peas and Beans.-Classification in the -field of the large number of indi-
genous varieties. · - · ~ ·- · -

s: Other Orops.-In rotations a'Ud on land which is being b_r~ught under culti
vation or which is not required for experimental purposes. . 

· 9. Implements.-Will co~tiime to be manufactured in the Farm workshop for 
sale.or loan. Several new ones are being tried 'a:Q.d endeavour is being made to 
place the trade in the hands of a local manufacturer.· Imported implements are 
being tested. 

10. Seeds.-Seed production ; hand selection and distribution will be con-
tinued. · 

Amongst general work Mr. Thompstone will be engaged with the further 
training of the staff :with water_lift experiments and with the Agricultural ·Survey 
of the Yamethin District.. · · · 

II-UNDER THE DEPUTY DmECTOR OF AGRICULTURE. 

(A. MAcxERRAL, M.A .. B.so.) 

{z) The !Imawbi Station. 

:,.H. the event of this}!tation being opened, work there will consist of-

• .(1) Laying out operations, consisting of the construction of efficient bunds 
. and the measurement of uniformly sized quarter acre plots. 

• (2) The cropping of such plots as have been laid out with one variety of 
paddy and with unifprm treatment as regards manuring and culti
vation in order to ascertain to what extent variation in fertility 
among the different plots exists. _ 

(3) The superintending of the erection of farm buildings and offices. 

(it) .AgriculturalSurveys. 

These may be continued in the rains or cold weather season. The survey of 
• · the Sagaing District is at present in-progress and will be completed in Feb~ary-· 

That of Myingyan .was complete~ last y~. Next year a L~wer Burma DISt!ret 
will be ~dertaken. m ord,er to furru,sh matenal for fut~e exrernn,ent at 1!1:qawb~ 
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In the event of the Hmawbi Farm not being opened, some initial experiments 
may be attempted with flood resisting paddies, a site being obtained in one of the 
floode(a'reas. This would partly occupy the time otherwise devot!!d to Hmawbi. 

(iii) District Work. 
This will consist of special tours in connection with any subject of agricultural 

importance on which advice is asked by district officers. Last year special tours 
were made to the Chin Hills in connection with wheat growing there ; to Sagaing, 
in connection with the alkaline tract known as the Y emyit In ; to :Ma-ubin, in 
connection with plantain fibre and to Thayetmyo, in connection with the cropping 
of an area in the Myede Sub-division. Such work will occur next year, and already 
an enquiry outstanding is that of taungyq, cultivation.- The wheat plots of the Chin 
Hills may also be revisited early in 1911. 

'(iv) Gerteral Work. 

- Such as the preparation of leaflets, the collecti0n of seed samples and economic 
products and the designing of new implements will be undertaken when necessity 
arises for it. 

JII.-UNDER THE AGRICULTURAL CHEMIST. 

(F:J. WARTH, M. So.) 

The work of the Agri~ultural Chemist will comprise :-

(1) Completion of the·. work on silt deposits on the lines of·Sir Edward 
Buck's report. 

(2) Analyses of typical soils of the Meiktila District. -
( 3) Completion of the aJ;~.alyses of soils of the Mandalay Agricultural Station. 
(4) Preliminary examination of a few important varieties of paddy. This 

enquiry will include the com position 9f various varieties and the 
determination of the inorganic matter and nitrogen absorbed by them 
during growth. 

(5) Preparation of soi:ls for Pot experiments. 
(6) General analytical work for the Mandalay Agricultqral Station. 

IV.-BOTANY. 

Pending the arrival of the Economic Botanist the Botanical Assistant will be 
engaged on the following work in collaboration with the Deputy Directors:-

l:o (1) Pea and Bean Survey (continuation of the Survey now in hand). 
(2) Upper Burma Paddy Survey (completion). 
(3) Wheat Survey (completion). · 
(4) Study of the oils of Burma (continuation). 
(5) Study of the fibres of Burma (continuation). 
(6) Survey of the indigenous Oucurbitace(JJ. 
(7) Survey of the Burmese sessamum.s. 
(8) Survey of the Burmese castors. 

V.-ENTOMOLOGY. 

1. The principal problem is the' investigation of the extent of damage to 
cocoanut trees by the Rhinoceros Beetle and the evolving of a scheme to stay its 
ravages. Ihnay be necessary to organise a systematic campaign against this pest. 

2. Garden Pests.-The insect pests reported to ha~e been inj~ing the Govern
ment Orchard at Taunggyi, Southern Shan States, wtll be studied and necessary 
rem ediaJ measures will be adopted. The head gardener will be trained in the use of 
insecticides and apparatus, · • 

3. Cotton Pests.-The study of the cotton pests of Burma will be completed 
~tnd a_detailed report on thell\ will be submitted. 
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4. Fruit-flies.-The study of the fruit-flies will be continued. 
5. Paddy Pests.-The study of the paddy pests will be commenced. 
6. Ooccids of Burma.-Collection of the coccids of Bu.r:ma will be begun. 
7. Olassification.-0£ insects that will be reared ana collected during the year. 

. VI.-GENERAL • 

. 
The issue of leaflets and bulletins, etc., as occasion arises. The question of 

School Gardens_will be gone into. 

----
Th_e. Board)ccepts the Programme of Burma." 

B.-EASTERN BENGAL AND ASSAM. 

I.-PROGRAMME OF THE DEPARTMENT OF AGRICULTURE. 

(F, W. STRONG, I.C.S, DIREOlOB Oli' AGRICULTURE.) 

. There are seven Agricultural Stations in the Province, viz., Dacca, Rajshahi, 
Burirhat, J orhat, Shillong, Upper Shillong and Wahjain. The stations at Shillong 
and Wahjain are principally devoted to the growing of special crops ~uch as fruits, 
spices, etc. The superior sta:ff of the department has recently been strengthened by 
the addition of an Economic Botanist and an A.rboricultural Expert. Mr. A. G. Birt, 
who. up to August 1909, was officiating for the Assistant Director, still remains in 
the Prov~ce pending orders from the Government of India. · 

The laboratory building and the officers' residences at Dacca are now practi
cally complete. Three officers, viz., Messrs·. Meggitt, Hector and llirt, are already 
in residence, and Mr. Fihlow is expected to remove from Pusa shortly. · ' 

Since completion of~ training at Pusa, the Agricultural Supervisor, Mr. J". N. 
Chakravarty, has been in charge of the Dacca Farm. Proposals for increasing the 
subordinate sta:ff are now under consideration. 

2. The following are the chief lines of work it is proposed to undertake next 
year on the Agricultural Stations:- · 

(a) Rice.-The manurial and variety experiments with winter paddy, com
menced at Dacca in 1908, will be continued. The chief object 
of the manurial experiments i; to_ ascertain the e:ffect of green 
manuring with Dhaincha.:and Sann Hemp as compared with 
cowdung, oilcake, and bonemeal. 

Experiments designed to test various methods of transplanting rice w~e laid 
down in 1909 and it is proposed to continue these. Most of the above experiments 

_ will be duplicated at Rajshahi where the land is of a di:fferent type. 
The Economic Botanist will continue selection and breeding of winter rice 

at Dacca. 
(b) Jute.-At Rajshahi the experiment to ascertain the r~sidual e~ect of 

manures will be continued. The two-year rotation e::;perrment;
described in last year's progra~e, will also b~ continued. It 
consists of two rotations: one-Jute, potatoes, JUte, pulse, and 
the other-jute, pulse, jute, pulse. The experiment with jute 
refuse, as to its value as a manure, is being continued. 

· At Dace~, a considerable area of the best varieties will be put down to provide 
seed for distribution. • 

Mr. Finlow's fuJI programme~ given below. · 
·(c) Sugarcane.-The experiments at J or hat and Rajshahi will be continued on 

the. same lines as described in lw:;t year's programme. 
I f 
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(d) Potatoes.~At Upper Shillong the experiments will include-

• ·1. Trials of varieties. 
2. ManUrial experiments. 
3. Spraying with Bordeaux mixture. 
4. Cut sets versus whole sets. 
5. Sprouting of seed. 
6. Methods of planting. 

At Rajshahi, Upper Shillong and also at Haflong (in the North Cachar Hills), 
attempts will be made to raise see'd for distribution in connection with the efforts 
which are being made to promote the cultivation of Naini Tal and Darjeeling 
potatoes. The exp_eriments at Rajshahi, having indicated that potatoes can be 
grown there successfully without irrigation, will be continued, and steps will be 
taken to popularize thiS crop in the district. 

(e) Tobacco.-Ne'Xt year's work at l3urirhat will depend, to a great extent, on 
the results obtained from this year's tobacco crop and a flue-

. curing experiment which is bein'g tried for the first time this year. 
The Assistant Director and the Farm Superintendent will visit Cooch Behar to 

study the method of flue-curing followed there. The question of engaging a tobacco 
expert· is under consideration, but no action will be taken until the result of the 
curing experiment, which we understand is to be carried out at Pusa this year, is 
known. · , 

(/) Ground-nut.-Exper.iments will be continued at Rajshahi and Jorhat to 
ascerta:ii::t whether this crop can be pro:fita:~ly introduced. At 
Jorhat (Upper Assam), where encouraging results have already 
been obtained, there is a possibility of its proving a remunerative 
crop for the local ryots. 

(g) -Lemon grass.-The cultivation of this grass will be continued at Wah
jain, and the possib'ilities of the lemon grass oil industry will be 
further investigated by the Economic Botanist in consultation 

-with the Agricultural ChemiSt. " 
3. DemonstratiOns.~The demonstrations in the spraying of potatoes and 

manuring of rice with bonemeal and saltpetre Will be continued, if possible, on a 
-more extended scale. It is also proposed to initiate demonstrations on silo-making 
and grafting of fruit tree8. Hitherto very little demonstration work could be done 
in the'plains dis'tricts for want of1suffi.bient staff, but unde(the proposed scheme for 
the strengthening of the staff we hope to be able to devote mdre time to this import
ant branch of work. The principal demonstrations to be carried out in the plains 
are the following :-

. (1) Use of bonemeal and gr~en manure:for winter paddy. 
(2) Improvements in sugarcane-crushing and the manUfacture of gur and 

sugar. 
(3) Cultivation of fodder crops. 
(4) Introduction of potatoes. 
(5) ·The conservation of cattle manure. 

4. Oaule-breeiling.-At Upper ShiUong the breeding of Patna bulls for the 
Khasi ffills will be continued. . 

The establishment of a cattle-rearing _Farm with . the object· of supplying 
bulls for the improvement of work cattle in the plains is now under consideration. . 

5. Sericultuie.-It is expected to commence rea'ring work at the ~ntral 
Nursery, Mirganj, this spring. "G The obje.ct of. this and the branch. n';Use~1es at 
Baneswar and Kharkhari will be to raiSe disease-free seed for distnbutwn to 
rearers. . . 

Messrs. Ander8on Wright & Co. of Berhampore in the ¥urshidaba~ distr.ict 
claim to have bred a new polyvoltine race of worms by ·crossmg the Ita~an ·w1th 
the local '# Nistri '' worms. This new race they assert to be far supenor to the 
local races. An enquiry will be made as to whether it would be desirable to intro
duce this new race in supersession of the indigenous worms. 
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At Shillong, the experiment with the European univoltine silkworms which 
has proved successful for six years in succession, and the efforts to introduce -

· Sericulture amongst the Khasis, will be continued. 
The Sericultural school at Rajshahi will be maintained. 
6. Pcultry.-Experiment~ initiated by Major Cole with the object of intro;.. 

ducing superior breeds of poultry into the Lushai HilJs ha'ving met with consider
able success, will be continued. It has· been decided to commence poultry breeding 
on a small scale at Dacca with Ch,ittagong and Langshan fowls. Mt. Meggitt has 
offered to superintend the work and a start will be made as soon as possible. ' 

7. Arbariculture.-The services of an Arbori'cultural e~ert (Mr. R. L. 
Proudlock) have been obtained. He is at present engaged in laying out the new 
qivil station at Dacca under the Public Works Department~ but it is hoped that his 
services will be available to give advice on the .question of fruit culture, etc'., carried 
on aq3hillong and Wahjain. · 

H.-PROGRAMME OF THE FIBRE EXPERT. 

(R. S. FniLow, B.So., F.C.S.) 

The major portion of the available time will be devoted to the following :-

(a) Jute.-The experiments in collaboration with the ~eporter on: the 
Economic Products to the Government of l:qd'ia have been advanced 
a stage, and it is hoped that definite iindications will be obtained as 
to the possibility of improvements by selectioll. and hybridization. 

(b) Flax.-Experimental cultivation of flax with -special reference to Assam 
will be continued. The investigation into the pos~ibility of the utiliea
tion of the cooler tracts of India for the- production of good seed 
has bee~ commenced and will be continued.. ., _ _ -

(c) Advice wi11 be given where required, in connection with experimental 
trials with jute and other fibres in Eastern Bengal and Assam and in 
other parts of Ip.dia. · _ 

(d) Experimental cultivation of fio;res such as SUla, Asclepias Semilunata, 
Urena L'cibatxl, etc. - · · 

Other problems which will receive attention, if time allowg, are :-

(e) Study of the retting of jute and Sunn Hemp from the chemical and 
bacteriological pol.nts of view. . 

(f) Investigation of Heart Damage in jut~. - . 
(g) Investigation into the possibility of introducing simple machines with 

the object of (1) lessening the large amount of labour and (2)" reduc
ing the large amount of water necessary for the retting of jute and 
similar fibres. - · 

(h) Sources of material for paper-n:i:aking. 

III.-PROGRAMME OF THE AGRICULTURAL C:aEMIST. 

(A. A, MEaorrr, B.So.) 

1. Training of Assistants. 
2. Work on Sugarcane in collaboration with Mr. Birt. · 
3. Work on Lemon Grass oil with the Economic Botanist. 
4. Investigation of local soil problems, especially in connection with experi

mental farms. 
5. Routine analytical work. 

IV.-PROGRXMME OF THE EcoNoMic BoTANIST. 

(G. P, HEcroB, M.A., B.Sc.) 

1. A general investigation, with a view to selection of the transplanted aman 
rices of the Dacca district and of the varieties of :mustard and h1 •. 

. . p 2 
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2. A collection of leguminous crops will be grown for observation, and a1so 
Bourbon cotton. The question of the plant which produced the " Dacca Cotton " 
will be gone into. . 

3. A considerable amount of time will hav~ to be spenfr on laying out of a 
botanical area, and the formation of a reference herbarium of cultivated and wild 
plants of economic importance will be commenced. 

4. Work at Wahjain.-This will consist chiefly of the study of the local varieties 
of citrus, the distillation of Lemon Grass oil (in conjunction with the Agricultural 
Chemist) and the cultivation of pine-apples. . 

· Mr. Strong wished to point out the necessity of strengthening rather than 
reducing the staff of the Department in this Province which calls for. the appoint
ment of a· second Deputy Director to enable it to cope with the special conditions 
obtaining there. The Board agreed that attention should be called to the opinion 
of the Committee as expressed in their teport, (Appendix B. page 49). 

The Board accepts the Programme of Eastern Bengal and Assam. -

9.-KASHMIR. 

PROGRAMME OF THE.DEPARTMENT 01!' AGRICULTURE. 

(L. C. S~. M.R.A.C.; P.A.S.I.; Bn-.&.T-L.&.w). 

I. Experimental work ·at.the Pratap Model Farm to be continued on the follow-
ing points =---:: _ _ _ 

(') Varietal Experiments.-Varietal experiments with wheat, oats, mustard, 
paddy, maize, tobacco and ground-nuts to be continued as last year, 
and in the case of mustard, paddy and ground-nuts oats, peas an.d maize 
which have given encouraging results so far, trials will be made on a 
larger scale. · ' 

_(it) Oultivalion experiments on paddy crop.-Difierent methods of culti
vation as to sowing and planting now m general use all over the Valley 
will be compared till some definite results are obtained. 

(iit) Manurial Experiments.-::-Manurial experiments with wheat, mustard 
and oats will be continued. The manures to be tried in each case are 
those which are easily obtainable by the cultivators of the Valley. 
Leguminous crops were also tried as a green manuring for wheat and 
paddy in comparison with Farm Yard manure. The object was to see 
whether green manuring could quite as well and economically serve the 
purpose of· Farm Yard manure ; but, on account of the heavy rains, 

• the results being prejudicial, the experiments will be repeated. 
(iv) Rotations.-The experiments with Norfolk rotation of four course 

system, two-year rotations and Dofasli rotatons will continue on the 
same lines as last year. 

{v) Miscellaneous Orops.-Trial.of the following crops will continue: Juar, 
B1jri, Lucerne Mangels, etc., Fibre· experiments with Jute, Sunn hemp 
and Russian linseed on a small scale, in case some pure seed could be 
procured, will be tried again. ., 

(m) Improved AgricuUural implements.-Some suitable Agricultural im
plements are under trial on the Pratap Model Farm. Their use is 
demonstrated to the Zemindars at fairs and on various other,occasions. 
Some of, them are decidedly superior to, and more useful than, ~he 

1o.rdinary village implements used for the same purpose. The ~ri.als 
with these implements will continue for another year before ~ec1ding 
as to which of these can profitably be introduced among the cultivators. 

IT. Seed selection and distribution of ordinary crops will continue. 
ill. Oattle-breeding.-Efiorts to improve local breeds of cattle by the distribu

tion of stock from the Farm will be continued. 
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- IV. Agricultural Show.-An Agricultural Show, which was held at Srinagar 
during the second week of October 1909, met with considerable success. It has 
been decided that one Show on a larger scale will be held every year in future. 

' V. The organisation work of the Department will continue. 
VI. Introduction of European Fruits and Vegetables in the State Gardens 

wiJI continue. -- · 

The Board accepts the Progran:i.me of Kashmir. 

-·-----\ 

10.-BARODA. 

PROGRAMME OF THE DEPARTMENT OF ·.AGRICULTURE. 

(M. A. SITOLE, B.A., M.R.A.C. BAB-AT·LAW.) 

There are four Farms in the State. Baroda and Kadi Farms serve as demons~ 
tration stations and as Central Dep6ts from which seeds, good bulls and improved 
machin1ry can· be obtained. Songhad and Vyara Fanus are newly established 
for the purpose of introducing sericulture in the country. The experimental work 
on which the Department will be engaged during the year 1910-11 will fall under 
t-he following heads:- · 

I.-Varietal experiments with tobacco, paddy, cotton, ground-nuts, 
potatoes, sugarcane, and wheat will be continued as last year. 

!I.-Manurial experiments with tobacco, sugarcane, cotton, ground-nuts 
and.wheat will be continued as last year. -

III.-Improved implements.-Suitable foreign and native :implements are 
being introduced. Various implements demonstrated at the Baroda 
Farm and the local fairs are in considerable demand. · 

tV.-Publication of a quarterly mag~zine -in vernacular will be co~tinued. : 
V.-Insect and Fungoid Diseases will be" noted and specimens collected and 

forwarded for examination and identifi,_cation. 
VI.-Sericulture.-Ericulture is being taken up in Guje.rat. Efforts. will be 

made to extend this industry. 
VII.-Distributi~n of seed.-Collection and distribution of seed through 

agencies of seed-dep6ts will be continued. 

26· 

The Board, after some discussion, agreed to the retention of the paragraph J 21! 
of the report of the Committee (B), (Appendix B, page 49), referring to the sale 
of seed to cultivators as serving to place on:record the results of experience in 
other Provinces. 

The Board acc~pts the Programme of Baroda. 28. 

11.-MYSORE. 

PROGRAMME OF THE DEPARTMENT OF AGRICULTURlt 

(L. C. CoL~, PH •. D.) 

EXPERIMENTAL FARM. 

Manurial, rotational and seasonal experiments. with s~garcane, paddy and 
ragi indicated in the pro_gramme fo~ last year are be~g c~mtmue~. Of these, the 
ones with paddy especially promiSe already_ to Yield mterestmg and valuable 
results. In addition to the above, the followmg may be noted:-

(1) Experiments witl~ ragi.-An early maturing variety of ragi is being tried 
· with the object of following it by a green manure crop the same 

year. 
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(2) The sub-surface packer will be utilized for the preservation of moisture 
in ragi :fields. 

(3} A system of sowing the rows wider apart so as to facilitate interculti
vation will also be tried. 

Padily.-A trial of growing the nursery on the dry system will be made. It 
has been-found that especially in a season of heavy rainfall the seeds germinate 
better and the seedlings grow more rapidly when sown dry than when sown in . 
puddled soil. . 

Sugarcane.-A trial will be made of watering sugarcane by the ridge and 
furrow :method so as to prevent caking. 

Potatoes.-This crop -is usually planted in rows one foot apart and the sets 
about 6 inches apart in the row. Practically no hilling is done and the irrigation 
water is run along the rows. This method of planting- is being compared with 
(a) planting the rows 30 inches apart and the sets 9 inches apart in the rows with 
hilling by means of the plough and (b) planting as in (a) but without hilling. 

Introduction of ne'L{J varieties.-Six varieties of sugarcane, about 30 varieties 
of paddy and 8 varieties of potatoes are already being grown in a small way. In 
addition, 11 varieties of maize and three varieties of dry land lucerne have been 
obtained and will be sown shortly. The land available for this work is very limited, 
so that a_comparison is made difficult and growth of seed for distribution is impos
sible. A proposal has· therefore been made to Government to increase the area 
of the Farm by 20 acres (10 acres wet land and 10 a~res dry land). 'rhis land, if 
acquired, will be utilized for variety experiments and as a s:mall seed farm. 

Sugar and jagg.ry makif?g . ..---Demonstrations of improved methods of jaggery 
. and sugar making were held ·on the Farm in May 1909 and at the Dasara Exhibi
tion in October 1909 and attracted considerable attention. An improved system· 
of boiling-pans has proved especially useful and a small demand for sugar centri~ 
fugals and boiling pans ,has arisen. This demonstration work will be continued 
through the present year. 

Further experiments in liming and a trial of sulphuring the juice will'also be 
made. 

A bulletin on sugarcane growing and jaggery ·and sugar making is in prepara· 
tion. , . .. · 

Farm implements.-A decided increase· in the demand for improved farm 
implements is noticeable. This applies especially to ploughs, chaff-cutters, thresh
ing machines and bullock-gears. Two chain-pumps have been obtained from the 
Central Provinces and their working is being demonstrated. A demand for them 
has already arisen and arrangements are being .made for their manufacture and 
distribution. · 

. Machinery depot.-A proposal has been made to Government with regard to 
the establishment of a machinery depot and it is hoped to have this established 
before the end of the year. . 

Demonstrations of the working of imp:~;oved agricultural machinery are being 
carried out throughout the State and this work will form an important feature 
throughout the ye~r. · 

Agricultural' training.-Arrangements are being. in.ade to give elementary 
training in practical agricultural operations to the sons of raiyats and land-holders 
on the Experimental Farm. The need for this is particularly great in 1t'Iysore, as 
there is no Agricultural College and it is practically impossible to send more than 
one or two students a year to other parts of India for training. 

CJmMICAL LABORATORY, 

Two of the Assistants have been sent abroad, one to England to be trained in 
Agriculture and one to Germany to be trained in Agricultural Chemistry. The 
work in the Chemical Laboratory will, in consequence, be restricted. 

The experiments on soil moisture and green manures and on the utilization of 
bonemeal, planned by Dr. Lehmann, are being continued~ 

Soil survey.-A beginning has been made on the analysis of typical soils of the 
State and this will be continued as time will permit during the year. 
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Green manures .-Considerable analytiCal work has been done on these and the 
results will be published soon in the form of a short bulletin. A short bulletin has 
already been. published on certain " manurial earths " in use among the raiyats. 

The work on the nitrifying ~nd the free-living nitrogen-fixing organisms is 
being continued in conjunction wtth the l\Iyoological Laboratory and it is hoped 
to publish some of the results before the end of the year. ' 

Sugar and other analyses especially in connection with the work on the Ex-
perimental Farm are being carried out. . . 

MYCOLOGICAL LABORATORY. 

Ring disease of potatoes.-During the past year a bulietin was·published on 
the 'ring disease of potatoes. The work on the subject is being continued and a 
more extensive publication on the subject will be made before the end· of the year. 

Kol(;oga of supari.-This disease has been the subject of extensive investi
gation during the past year. The life-history of the fungus causing the disease has 
been worked out and extensive experiments with regard to combating it have been 
made. The results are at present being prepared for press. The investigations 
will be continued throughout the present year.· 

A.naberoga ofsupari.-The investigations on this disease have been at a stand
still but will again be taken up and will form an important item in the program me 
of work for this year. . 

Spike disease ofsandal.-A preliminary anatomical study of this diseas~ has 
been made. 'The investigation will be pushed during the present year. . 

Investigations of a minor natnre being carried on are those on a diseas~ of the 
betel vine, a disease of gingelly and the Tikka disease -of ground-nut. . 

Demonstration and lecture work.-Demonstrations on methods of combating 
plant diseases, especially that of Koleroga, will be carried out. Illustrated popular 
lectures in the vernacular on these subjects are being prepared and are at present 
being given in the a:ffected districts. It is proposed to follow all investigation 
work by such lectures and demonstrations. 

Herbarium collection,_.The work ori. the collection of fungi will be continued 
as :far as time will permit. - Arrangements have been made with European special-
ists for the naming of specimens. · · 

ENTOMOLOGICAL LABORATORY. 

(lrasshopper pests.-The rice grasshopper, which does a great deal of damage • 
in the western part ofthe State, is being studied. Much rearing work has already 
been done and facts as to oviposi~ion, etc., have been gathered. During this year. 
e:fforts will be made to combat the pest-by (a) ploughing the bunds where eggs are 
chiefly laid, (b) catching the g_rasshopper by means of the bag and other similar 
contrivances. Another grasshopper pest which appears to do considerable damage 
to chofum (A.nd!opogon Sorghum) is also being studied. 

Hairy caterpillars.-The investigation of these pests is· being continued; the 
area over which the damage extends h,as been roughly mapped out, and during the 
coming season, experiments with di:fferent combative measures will be carried out. 

Insects affecting stored grains.-The study of these pests has been begun and 
will be continued during the dry season, when more time will be available for this 
work. 

Demonstrations and lectures.-These are '}:leing arranged on the same. general 
plan as for Mycological subjects and will be carried out as far as possible this year. 

Insect collection.-Considerable work has been done in this direction and the 
collection already contains about 1,200 species. -As much time as possible is being 
given to gathering life-history data, ~nd a small i~sectary has been fitted u~ for 
this purpose. Arrangements are bemg made Wtth European and Amencan 
authorities for the naming of the coll~ction. 

Dr. Coleman agreed with th~ opinion expre~,sed ~y the ,9?mmittee. 1 wd~th 29. 
the substitution of the word " and , for the words or Wtthout m the cone u mg 
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sentence of the report, the Board agreed that the report of the committee 
should stand, with the addi,tion of the remarks made by members as recorded in 
the- minutes. 

30. The Board accepts the programme of 1\Iysore. 

- SUBJECT IV.-THE MosT EcoNOMICAL UsE OF THE MANURES THAT ARE AVAIL· 
- ABLE IN INDIA, 

31. The President considered that the committee's report* gave incomplete 
infoqnation and proposed that a committee should be appointed to deal with and 
report on this subject at the next meeting of the Board. · Mr. Coventry explained 
the difficulties which had presented themselves in considering this matter, owing to 
divergence of opinions and lack of complete information as to previous experience . 
of the use of the various manures available. · 

~· Clouston em:phasi~ed the imP,ortance of preparing a note collating the 
experience already gamed m the use of manures, and Dr. Mann stated his opinion 
that the experience gained in one province might be of great value to. workers in 
other provinces, although the conditions in each_ might be widely different. 

32, . Mr. Noel-Paton propose~ and Mr. CJouston seconded that every province 
should prepare a full note on the manures available and on the experience acquired 

, in their use, and that these reports should be forwarded within six months to an 
officer to be appointed by the Inspector General of Agriculture in India, for colla· 
tion and arrangement in time for submission to the next Board. . 

33, 

34, 

The proposal was ac.cepted ·by the Board. 

SUBJECT V.-THE " REH " PROBLEM. 

The report of committee (C) was read by the President and considered 
(Appendix C, page 51). "' . 

Mr. Renouf commented on the lack of scientific data in reports of previous 
experiments and emphasized the necessity of co-operation with Agri{lultural' 
Chemists in dealing with this question. · 

He also pointed out the necessity for carefully avoiding interference with 
existing drainage channels, and the desirability of obtaining the co-operation of 
canal officers, in any future discussion of the subject of' reh' by the Board. 

• Referring to the report of.the United Provinces, the Presid,ent enquired what 
was meant by the expression "large numbers of empirical experiments ", and Mr, 
Burt explained that this referred to those made since 1874 which were badly 
carried out and produced records of little value. Mr. Burt, in reply to a further 
question by the President, explained that the enclosing of areas under grass had 
not produced any permanent improvement in the grazing of usar land. In the 
course of further discussion Dr. Leather pointed out the necessity for taking into 
account the various factors influencing the movements of soil water in usar lands, 
as without full knowledge_on this point, large sums of money might be expended 
without adequate return. Mr. Henderson was of_opinion that much might be done 
by utilising previous experience without employing furthEI scientific research. 

Mr. Wood drew attention to the value of the use of particular crops in improv
ing usar land, and proposed the addition of a paragraph drawing attention to this 
method. 

Mr. Couchman agreed with Mr. Wood and thought further scientific experiment 
might delay reclamation by methods already proved of value. He then proposed 
and Mr. Wood seconded that the following be inserted at the end of paragraph 13 

. of the report of committee (C), page 52. ' 
"They would urge that due attention should be paid to the subsequent crop

ping of the land with special reference to suitable systems of cultivation and 
crops." . 

This proposal was accepted by the Board. 

• Th. . roport is not publisl!ed in ibese proceedings, 



41 
- . 

1\Ir. Renouf proposed to alter thE: last sentence of paragraph 14, (page 52) of 35 
the Report to read as foJlows :- . - 4 · ~ • • 

" A fqll knowledge of these conditions is wanting at the present time, and' the -
committee consequently urge the d~_sirability of reclamation experiments being 
accompanied ·by suitable scientific investigation when possible." . ' 

This was ~econded by 1\fr. Barnes arid was accepted by the Board~ · 
' .. - .,..~ i 

The report of the committee was then accepted' by. the Board with the 36. 
alterations proposed. 

SUBJECT VI.-THE BEST MEANS OF SUPPLYING IMPROVED AGRICULTURAL 
IMPLEMENTS TO CuLTIVATORS. 

' . The Report of the pommittee (D) was considered (Appendix D, page 53). 
Mr." Noel-Paton stated that-a note had been received dealing with this sub

ject in Eastern Bengal and Assam; this should be inserted in the proceedings 
of the Board (Appendix D, page 55). The Board discussed the report of the 
committee and accepted the suggestion of Mr. Buchan to substitute the expression 
"affording facilities for'' for the word "inducing, in paragraph IV, page 56. 
. Mr. Noel-Paton suggested the substitution of the words "work towards a 

system under which these would be charged , for the word " charge," in line 3, 
paragraph I, page 56, and the insertion of the words" for some time" after the 
word "remain.._ in paragraph IV, page 56. These suggestions. were.accepted 
by the Board. · 

After some discussion as to the prices to be charged for implements it was 
agreed that Mr. Noel-Paton's suggested alteration of Recommendation No. 1 
would adequately convey the feeling of the Board. The Board accepted the Report' 
with the alterations noted. 

SUBJECT VII.-THE OIL-PRESSING INDusTRY IN INDIA AND THE BEsT MEANs· 
OF ExTENDING IT •. 

After some discussion on the subject of the Clisposal of oil-cakes, Mr. Noel
Pa~on put forward a proposal in the following terms:-

"That every province should prepare a note on what is being done and coUld. 
be done for the popularisation of the use of oil-cakes for several purposes; tlia~ 
these notes should be forwarded within six months to the Reporter on Economic ~ 
Products to the Government of India, and should, by him, be collated and prepared '. 
for submissio:O. to the Board next year. , · • 

The proposal was accepted by the Board. 

SUBJECT .'VJII.-CATI'LE-BREEDING AND vALUE OF CATTLE SHOWS IN INDIA 
(A NOTE BY MAJOR A.··$. TRYDELL, ... I.C.V.D., SUPERINTENDENT, CiviL 
VETERINARY DEPARTMENT; SIND, BALucmsTAN AND RAJPUTANA)~(APPEN
DIX E, PAGE 58). . 

37. 

38, 

39. 

. 
40. 

ThiS subject was referred to a general meeting of tile Board for' opinion. 41. 
The President ii\ introducing this subject stated that his object was to obtain 

free discussion by the Board, not for the purpose of pas~ing a resolution, but of 
eliciting the opinions of members with a view to referring the question to a com-
mittee for preparation of a note dealing fully therewith. • _·. , _ · 

Such discussion should bring out the scope of work in ea~h'provinc_eand the 
possibilities of co-operation with the Civil Veterinary Departm(lnt. . ' .. . 

Mr. Keatinge said that some of the difficul.ties of the case were pointed out in ·. ,42, 
Mr. Moreland's note on the cattle conference at Lucknow, which indicated the 

, necessity of ascertaining the local requirements of cultivators who required assist
ance in providing and maintaining sufficient cattle to plough their land. In. some 
localities the difficulties of ploughing stiff cotton soils had ~iven cultivati9n on 
to lighter and poorer ones,, and the problem, the~efore, m~ht be mor~ properly 
considered a purely economic one of general farmmg practice.. There IS a ~trong 
body of opinion all over India thllt the AgriculturalDep~rtment sho_uld not. concern 

~· ~ . • n 
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•"itseU either with the ·credit of the cultivator or with his cattle, and this view is 
he14-by some Local Govei-iunents and will be accepted elsewhere unless this Board 
recognises and puts up a strong opinion to the contrary. The ~om bay· Agricultural 
Department combines with the Civil Veterinary Department in the establishment 
of farms for bull breeding, and the latter buy up breeding bulls at fairs, but this 
method takes no cog~anceof the most important factor in.the case, namely, the 
sup.Ply of fodder, which should take precedence of the questiOn of breeding. Ex
am~a.tio~ of statistics sho~ the heavy losses of cattle in famine years, much of 
which .mJg~t have been avo.Id~ by proper conserva~ion of fodder, demonstrated 
the ~rune ~portance ?f thiS s1de of ~he c~se, and t~IS was further emphasized by 
cons1deratwn of the vwlent fiuctuatwns m the prtce of fodder. It is, therefore 
evident that the question of cattle-breeding is not one which can be left to be dealt 
¥th b:y the Civil V eterin!lry Department alone, but must be considered in conjunc
tiOn With the proper mamtenance of cattle, and as dual control is inadvisable the ~ • 
Civil Veterinary Department cannot efficiently undertak~ cattle-breeding fu. its 
proper sense. · 

43, · Mr. RenoUf_pvilointed out that the question of cattle-breeding had been und~
taken by the C1 · Veterinary Department before the Agricultural Department 
came into existence. He said that the Civil Veterinary Department could not 
adequately deal with the supply of fodder, but, on the other hand, the Agricultural 
Department had not done much to improve this supply. He deprecated the 

~ discussion of the subject except in conjunction with the Civil Veterinary Depart
. ment and thought that no report should be made upon it until this had been done. 

44, Mr. Remmgway agreed with this view . 
. _ The President stated tliat he did not desire that a resolution dealing with 
the subject should be pa,ssed by the Board, but only that a note should be obtained 

. from a special committee. 
Mr. Hemingway was of opinion that it would be inadvisable for the Board to 

advocate any specific policy in this matter, especially as the great variety of con
ditions in various districts makes due consideration necessary before any decision 
can be arrived at. · ... - · 

· Mr. Wood stated that in the Deccan districts of Madras, the cultivators have 45· · ·no difficulties as to supplies of fodder; young stock is bought from outside sources 
. and paid for by annual instalments. Fodder supplies are sometimes laid by 
sufficient. for three years' provision ; where fodder is scarce, a resolution of the 

· ~adtas ·Government allows a supply of free Wa.ter for growing fodder crops after 
harvesting the paddy. The selection of indigenous grasses for fodder might form 

. .a. wo_rthy subject of enquiry for the Agricultural Department. . 
· The Hon'ble Mr. Hoare indicated some of the" conditions affecting cattle

, breeding and keeping in the United Provinces and agreed with Mr: _Hemin~ay 
that at present the success ofthe former depended largely on the Civil Vetermary ....... , 

• . Department. - • 
46. ~ _. · 1\Jr. Hemingway pointed out that co-operation· with the Fo!est Offi~rs was 

· · desirable in dealing wi~h the question .of baled forest fodder which was liable to 
be wasted by remaining .unseld. 

J\fr. Keatinge pointea out the undesirabilit:r of duplicating the functions of 
the Civil Veterinary Department and of the Agricultural Department; one man 
could more efficiently deal with the breeding of cattle and the supply of fodder. 

Mr. Renouf s~w no reason why there should not be a divisio~ of labour. 
The. President pointed out that in this case it would involve two separate 

departments.- ' .. 
The Hon'bl~ Jltfr. Hoare commented on the fact that the Civil Veterinary 

Department had got into very clos~ touch ~th. the cultivators on account of.the 
introduction of serum for rinderpest, IUld thiS_ v1ew _:was endorsed by :Mr. Heming-
way from personal experience. · ·. · . . 

4
7

.. Mr. Couchman said that in his opinion the question was whether anything 
could be done in this matter without special consideration and knowledge of lo~al 
conditions~ . He suggested that all local departments should b~ asked to furw~h 

. reports as to whether anything could be done to improve breeding. He ~hought It 
doubtfnl-whe~be~ an~- action by Government could eff~ct an alt~rr.t1on .?f t4e 
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existing state o~ supply and demand. He, therefore, sl!ggest£d that all proviljcial 
departments be asked to report to the Inspector General of Agriculture in India 
how far.any practical steps can be·taken.by the Agr~cultur~l.and Civil Veterinary 
Department& to encourage cattle-breeding· and the prov1B1on and ·economical 
storage of better fodder. • · . · 

:Mr. Renou£ stated that in his opinion the subject' of cattle-breedi~g did not 
come within the province of the Board, and he should not,· therefore, consider 
himself at liberty to report to the Board upon it ; so far as provision of fodder is 
concerned he would be glad to,report. - . 

1\fr. Hemingway considered this the most important subject dealt with by the 
department, but at the same time did not think it was one which could properly 
be .dealt with by the Board. He. ~uggested that the questions of the breeding and 
management of cattle, the prov1s10n, of fodder and cognate matters are of such 
pre-eminent importance that a strong committee should be formed to consider 
work done; and advise on the matter before next meeting; The formation of this 

. committee is clearly outside the province of this Boru:d as it must deal with sub
jects that in some provinces affect other. departments. It is suggested that the 
Inspector General of Agriculture in India should place the matter before the Gov
ernment of India and recommend the formation of an official committee for the 
purpose. 

Mr. Milligan said that it was a question of expediency demanding due consi- ~ 
deration of local conditions, but, in his opinion, it was impt>ssible to separate the 
question ofbreeding'from that of fodder supply. The former is closely connected 
with the management of breeding farms which depend for their success upon strict 
personal supervision and continuity of policy. The appointment of a special 
official in each prov_ince to deal with this subject wQuld ensur.e this. · 

Mr. Clouston thought the question had been considered too ·much ·fro~ the· 
point of view of dual control. In his opinion, cattle could be improved by better 
supplies of food, the inferiority of cattle· in certain districts being directly due to 
the absence or scarcity of suitable fodder. It was, therefore, a matter to be dealt . 
with by the Agricultural Department, and some steps in this 'direction had already· · 
been made and might, with advantage, be continued. ·The storing of surplus 
fodder and, perhaps, the use of silage would help to avoid loss in fami1;1e years; 
Coarse grasses cut before flowering ·could be stored as silage. · Egyptian, clover. 
and wild lucerne had been successfully grown as green fodder near .Nagpur. · H~. 
wished to emphasise the necessity for continqity of policy in cattle-breeding. 

· and personal knowledge of local conditions. · . . . · 
Mr. Knight was of opinion that in undertl),king ~he improvement of cattle in: 

any district, special consideration should be given to existing breeds and to fodder·. 
supply; in connection with the former, the improvement of. existing breeds in • 
any locality depends upon a determination of the factors which_have made them,... 
particularly~ suitable for their own district. . Investigatioi:J.s in the neighbour- . 
hood of Poona have demonstr~t;ed, the possibility of successful treatment of the. 
question from an economic standpoint. .:. ~ ·#. 

Cattle Shows.-The President invited the opinion oi.J,llembers of the Board on 
the utility of cattle shows. . •; _ 
· Mr. Milligan thought that the necessary spirit of emulation· was wanting in 
India, and that shows were consequently not as a rule successful; the money spent 
i,n promoting them might be more advantageously applied in'·other directions. 

Mr. Ciouston agreed that the competitive sprrit was absent~ but would not 
condemn cattle shows on that account, so long as they afforded a possib~e chance 
of improving the breed. · • · 

1\fr. Hemingway was of opinion that the failure of cattle sho~s was due . to 
the small .number held; exhil;>its should be Qlalfsed in accordance With,, the standing 
of the exhibitors and not by the class of cattle:show:n. • ~ 

The Hon'ble Mt. Hoare said that the su~cess -of cattle shows depended on 
the possibility of sale of cattle and not on prizes given. 1\fr. Woo'd . c9~curred 
with this view. • · · : - · • 

Other members pointed out that the causes which contributed 'to make cattle 
shows successful in England were not found in India. :. · . : ~- . · · - -

~~: •. · .._. a z_ ~ .. 
-- ' 

48. 

49 .. 

~ 

50. 
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52. 

53. 

54. 

55. 

56. 

58 

59, 

SUBJECT IX.-Co-oPERATION BETWEEN THE EDUCATIONAL AND AGRICUL'J:URAL 
•DEPARTMENTS WITH REFERENCE TO THE IMPROVEMENT OF THE PRELIMINARY 
TRAINING oF Bovs LIKELY ULTIMATELY TO ENTER AGRICULTURAL CoLLEGES 
OR TO BE ENGAGED IN AGRICULTURAL PURSUITS. -

The report of the committee (G) was considered (Appendix F, page 65). 
In the course of discussion of the report several members,. eA-pres~ed their 

opinion that 6tudents for agricultural colleges should preferably be ta}>:en from· 
the agricultural classes. . .. 

. With reference to the exercise of advisory power by the Directors of Public 
Instruction, it was suggested by Mr. Dobbs that the word "some, should be 
substituted for the word "each, in line 1, paragraph 3. of the report. This 
suggestion was adopted. 

Several members referred to the ... difficulty of obtaining suitable teachers, and 
the low scale of p~y was mentioned as contributing to this condition. 
· ·· The report was passed by the Board. 

SUBJECT X.-THE-BEST MEAN!;!-OF BRINGING THE RESULTS OF EXPERIMENTAL 

WoRK "iN AGRICULTURE TO THE NoTICE oF CULTIVATORS. 

· :_ _The report of the committee (E) on this subject was considered (Appendix G, 
page 68). . · ... · 

· Dr. Mann was of opinion that the report of this committee would be a record 
which would be useful to various provinces, however widely their lo~l conditions 
might differ. Advance had been made in local demonstrations of great 
.value in backward tracts. It was of vital importance that the itinerant 
_assistants shoul!l be of the highest type, as incalculable harm Inight be done by 
inefficient men. Close supervision of their work was; however, always essen-tial. 
The annual appearance ~fa similar note would be of great value. 

Mr. Clouston suggested an alteration in paragraph 27 of the report (lines 1 
and 6) ••. The words " the malguzars' class attached to the Nagpur Agricultural 
·College " should be substituted for " Nagpur Agricultural School , and further 
the words "accommodation is now being provided for 12 boys, should be read 
for" a small hostel is now being built to hold'12." 

The ~eport was passed by the Board with the alterations suggested. 

SUBJECT XI.-AGRICULTURAL. ENGINEERING PARTICULA),tLY IN REGARD TO 
WELL-illQRING AND WELL-IRRIGATION. PROGRESS MADE IN AGRICULTURAL 
ENGINll:ERING IN THE DIFFERENT PROVJ;NCES ANn THE N EC'ESSITY FOR THE 

SERVICES OF AGRICU}JTIJRAL ENGINEERS. 

... The report. of the committee (D) on this subject was considered (Appen<J!x 
H, page 73). A considerable amount of discussion· took place as to the adviS
ability of appointing agricultural engineers, and the qualifications desirable for 
such work. 

Mr. Couchman did not consider such appointment desirable, unl.css they were 
mechanical rather than..chij.··•mgineers. · 

Mr. Keatinge thought. agricultural engineers of great value to tlie. ~apart
ment, especially when oil or steam engines were to be utilised for water. liftmg. 

Various members were of opicion _that private fums would be able and willing 
to provide CJ!lerts to deal with_.xn.~chinery obtained from them. The Hon'ble. 
M:r. Hoare pointed out that such experts were not able as a rul? to devoto 
sufficient time to particular localities, whereas a permanent cngmeer .. would 
be able to study local,requirements. · 1 · · 

Mr. Couchman proposed and ~{r. Clouston seconded the insertion bf t_!l_e word 
"mechanical" after the word" trained" in Resolution (1) of the rep.o,tt. pf the 
Cominittee. · . This was accepted,_. -
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. The Report was passed by the Board V{ith the modification mentioned above. 

SUBJECT XII.~THE STYLE IN WHICH THE PROGRAMMES OF THE PRO'VINCIAL 
AGRicULTURAL DEPARTMENTS SHOULD BE SUBMITTED .TO THE BoARD. (PAGE 
38 OJ' THE PROCEEDINGS OF THE 5TH MEETING OF THE BOARD OF AGRICUL
TURE IN INDIA, 1909.) 

~- The report .,.~f the committee (A) on this subject was considered {Appendix I, 
· page 80). .. . 

· Mr. Couchman explained that the committee had come to the conclusion that 
the programmes were not generally expressed in terms sufficiently concise and 
clear for general discussion and administrative work, being hampered by excess 
of detail. · 

l\li. Keatinge was of the opinion that the suggestions of the committee would 
lead to unnecessary duplication of work, as sufficient information of the general 
nature suggested was already vrovided in the various reports prepared for the 
use of experts and of the public, and that the form taken by the Programme of 
the Bombay Department for 1910 was in his opinion. unnecessarily full. ·· 

Dr. Mann suggested that only twd or three programmes should be considered 
each year. · · 

Mr. Couchman pointed out that any such restriction as that suggested by. · 
Dr. Mann would not be in accordance with the original cO.nstitution of the Board. 

Mr. Howard suggested that the programmes should include sections drawn 
up by each Director or Deputy Director with references to detailed reports, and 
:Mr. Warth pointed out that intelligent criticism was impossible in the absence of 
complete details of experimental work. Mr. Clouston deprecated this introduction 
of unnecessary detail which rendered the task of m;iticism impossible in the short 
time available. 

Mr. Wood tuggested that the preliminary circulation of an abstract.. would 
allow of obtaining the necessary details for subsequent discUssion, and Mr. Evans 
made a proposal in the same sense which was supported by Mr. ~urt. . 

.The Hon'ble Mr. Hoare proposed and Dr. Leather seconded an amendment 
to paragraph 2, that after the word'' may "the words" if he so desires "pe inserted: 
this was put to the meeting and carried. . . , 

The report of the committee (A) with the Hon'ble Mr. Hoare's amendment" 
was then put to the ·meeting and passed. · · 

Mr. Burt proposed and Mr. Evans seconded that the provincial programmes· 
should be submitted in time for them to reach provincial officers by December, 
and that the committee to discuss them should be formed at th_e same time. 

This would enable members of the committee to con.Sult detailed reports 
and come to the Board prepared for adequate discussion. Attention should, be 
devoted to the discussion of work in progress rather than to , the criticis:Q:( ,:of 
programmes. · .. _. 

Mr. Renouf proposed an,d Mr. Couchman seconded· that in the opinion 
of the Board, it will now be sufficient if, in future, meetings of the Board of Agri
culture are held in every alternate year instead of annua~y. Dr. Leather opp?s~d 
the motion on the ground that a real advantage was gamed by the opporturut1es 
afforded by the meetings of the Board for interchapge of opinion. 

The proposal was put to the meeting ~nd cairied. · • · · 

60. 

61. 

62. 

' . 

63. 

64. 

6U. 
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APPENDIX-:-A.· 
;. 

REPORT OF COMMITTEE (A). 
y,,.- • 

SUBJECT H.-PROGRAMMES OF WORK OF THE I'MPERIAL :lli:PARTMENT OF 
AG~~TURE. ' 

I. Prag1amme of the Imperial Oott-:n Specialist.-To avoid' the ~k of eli~~ 
~cl"epant advice being given, the committee recommend that the words "or even. 
'by individual cultivators •• at the end of paragraph 1, may be omitted. 

2. Prcgrainmes lJ/ tlte Imperial Agricultural Okemist, Economic Botanist' 
Myc~lcgist, Enxmolcgis~ and Bacteriologist and Director of the Ins~itute.-The
committee approve of the programmes with the following remarks:- ·- _ • . 
. (a) The committee recommend that the imperial officers should ascertain' ·. 

from each provincial department of agriculture once a year, preferably in the
month of November, if the provincial departmepts have any problems which -. 
they would like to be taken up for investigation. · 

· (b) The officers of the Imperial Department of Agriculture should, from time. 
to time; offer suggestions to the provincial departments in regard to their work. .. · 
· (c) The committee suggest that in view of the promising nature of eri-silk 

cultivation, all the provincial departments which are in a p_osition to do so should, 
·in· consultation with Mr. Lefroy, conduct experiments with a view to ascertainip.g 
whether eri-silk cultivation is likely to pay in the various pro~ces. -
' , . ' 
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REPORT OF COMMITTEE (B). 
. ' 
SUBJECT. III.-THE PROGRAMMES OF WoRK oF THE PROVINCIAL AND NATIVE 

- STATES DEPAR'DME'NTS OF .AGRICULTURE. 

1. The proposals made by Mr. Burkill in his letter of 15th February; 1909, 
(vide page 49) were discussed, and it was resolved that it is best to leave it to the. 
initiative of individual officers to take the opportunity afforded by the biennial 
meeting of the Board of Agriculture at Pusa to discuss with the officers of other 
provincial departments particular problems wliich are being taken up by several 
departments at the same time, so as to effect some correlation in the work ; and 
that in this way such correlation will certainly be obtained without any special 
action on the part of th'e Board. · 

2. General.-Before discussing the details of the several programmes, the 
committee expressed its opinion that in several cases the programmes contained 

· irrelevant matter dealing with departmental detail; and moreover were presented 
in a form which, at the last .Board meeting, was considered unsuitable. In view · 
of the fact that a separate committee had been appointed to consider the form of 
the programmes, this committee decided to exclude such matters from its consi
deration. In the consideration of several matters, the committee stated its view' 
that in order to form a de'fu;llte opiriion of the work of departments it was rieces~ ·. 
sary to go beyond the progra~es and to supplement the information contained 
.t4erein. by referenc13 to departmental reports. · This is unavoidable with the 
present form of programme', which is only a brief sketQ.h of ~he work in progress. 

3!. Consideration of DeparUmental Progrdm'rnes :-
A. B~gal._jPad(ly experiments are conducted on a number of farms in 

Bengal. The conditio!ljS of these farms differ wide]y~ particularly in regard to 
soil', rainfan and irrigation. The scheme of ex:Periments is si.n:iilar in each case. 
Mte'r enquiry into the facts of the case the Committee resolved that it was 
desirable that schemes should be devised.so as to vary in close accordance 
with local conditions. Mr. Lefroy expressed his opinion that the tussar work 
at Chaibassa should be discontinued, because the influence of wild males, which 

• was unavoidable, result~d in cross b.reeds of 'll.D.known value, and led ·to disease ; 
· and said that to distribute seed from such a source was harmful, · 
· The last sentence of the programme of the Principal should run-

':' The watering of crops will be specially observed on tour in connection with 
.. well-irrigation.'" 

The rest of the programme of Bengal was accepted. 
B. United Provinces.-The programme of the United Provinces was accepted. 

· C. Punfab.-The locality of the secQnd agricultural station referred to by 
the Dep)lty Director should be stated. 
. Notice was taken of the small amount of research work in the programme of 
the Agricultural Chemist. It was explained that the Agricultural Chemist is also 
Principal of th~ College, and that he considers it essential at this stage to give 
very special attention to the training of his assistants and of students who may ' 
JOin the staff of the department. 

In item VI of the programme of the Professor of Agriculture, either the nature 
of the work referred to should be explained, or the item should be omitted. 
. With regard to the following items in the programme of the Economic 

Botanist, viz .. silk, lac and honey bees, Mr. Lefroy expressed his opinion that it 
was not advisable even to commence wo;rk on these matters, until a teaching assist
ant was available to assist the Assistant Professor of Entomology with the teach-
ing work. The rest of the programme is accepted. ' 

D ... Bombay.:_Paragraph 1 and the preceding lines in the programme of the 
Dept;tty Director, the final paragraph in his programme and the tl!'bles atta~hed 
to his programme should be deleted as unnecessary. The committee considers 
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that the programme of the Economic Botanist is too exhaustive, and that he 
ebould be requested to submit a fresh programme confining it to such matters as 
he can take up at once, to be submitted to the Board. The committee considers 
that the work of the Agricultural Chemist cannot be ascertained either from his 
programme or by reference to any ptevious programme; and that he should be 
asked to draw up a programme for submission to the Board along with this com
mittee's report. 

The rest of the programme is accepted. 
E. 1Jfadras.-The programme of Ma~as is accepted. 
F. Central Provinces.-The programme of thl" Central Provinces is accepted •. 
G. Burma.-The programme of Bunna is accepted. 

. H. Eastern Bengal and Assam.-The programme of Eastern Bengal and 
Assam is accepted; but the committee is of opinion that it cannot be carried 
through if the present staff of experts is reduced, as is understood_ to be proposed. 

I. Kashmir.-The programme is accepted. 
J. Baroda.-After enguiry into the nature of the distribution of seed practised, 

the committee is of opinion that it -is essential to charge cultivators more for 
selected seed than they would have to pay for; hazar grain, in order. to induce 
them to'save for themselves good seed from the grain so grown, and not to return 
to the Government store for fresh seed every year. 

. • · The programme is accepted. 
. · K. Mysore.-The rrogramme is accepted as suitable; but the committee is 
. of opinion ~hat it reqmres a strong staff of experts to carry it through ; and that 

this cannot be _done without the addition to the existing staff of experts 
thoroughly trained in Botany and Agriculture, or without the enlargement of the 
experimental -area. 

' l 

Copy of a demi-officiq,lletter, dated the 15th February, 1909, from I. H. Burkill, Esq.~. 
· M.A., Reporter on Economic Products to the Government of India;to l· Mollison, 

Esq., M.R.A.C.~ Impector General of Agriculture in India. 

In reading through the provincial :programmesJ it has struck me that a com:. 
mittee of the Board might do useful work at our meeting by an ,endeavour to .. 
collate the work of the :various provincial departments on certain of the principal 
crops of India. According to these programmes, the five .Indian crops ,most
widely under experi.ment Sfe rice, jute, cotton, wheat and sugarcane. Cotton and 
wheat are already engaging the attention oi imperial experts; while jute is in . 
the hands of an officer, who, while not imperial, is authorised to advise provinces 
other than his own ; it is on the other two crops-rice and sugarcane-that I think 
the proposed committee could advantal$eously report. · 

2. Rice is stated to be under exper:inient in Bengal, Bombay, Madras, the 
Central Provinces, Burma, Mysore, Baroda and Kashmir. Bengal reports that 
it has in hand manurial experiments, varietal selection, experiments on the number 
of seedlings to be transplanted tog-ether and rotation experiments. Bombay 
report that attention as regards rice is ahnost entirely concerned with the practice 
of rab-buming. Madras has experiments on manuring and on -the amount of 
·water demanded by the crop. The Central Provinces progra;mme see;ms to cover 
almost the whole ground of the experiments of Bengal and Madr~s. Eastern 
Bengal proposes manurial experiments and varietal selection and bree~g. Burm!' 
has in hand ;manurial experiments, rotation experiments,. transpla.ntmg exp.erl~ 
;menta and a study of varieties. Mysore has cultural experl;m,ents w1th ~anurmg .. 
Baroda gives insufficient details; and lastly Kashmir has culturafexperJJD,ents. 

3. I think that good results in so -large a subject are likely to be arrived at 
sooner if the programmes of the various provinces are ;mutually f~y understood 
and harmonised; and I recommend that a committee representmg th«: depart

-ments interested should be appointed to meet no'Y and to report to this «?r the 
next annual meeting of the Board, unless the subJect can be equally efficiently 
brought before the committee on provincial programmes. 

H 
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4. As regards sugarcane, the United Provinces, t~e Punjab, B~mbay, Madras 
Eastern Bengal, Mysore and Baroda. propose experunents. It 1s unnecessary 
for me to detail how they differ, the argument for concerted action in reaard to 
this crop being the same as in regard to rice. · 0 

6. In view of the vast importance of these crops and the difficulty of gathering 
from the separate programme~, the exact work being done o~ them. in ea.~h pro
vince, it a.ppe!l.rs further that 1t would be of great advantage if a statement could 
be submitted annually so long as the committee lasts, showing in detail the work 
being done on these crops throughout In~ia.. This, I think, would facilitate 
criticism and 'do a great deal towards Tounding off the work. • -

. I . 
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APPENDIX-C. 

REPORT OF COl\IMITTEE (C). 

SUBJECT V.-THE .. REH u PROBLEM. 

In framing their opinion on the first point oj reference, the committee conclude 
that the reports submitted by the various provinces are, in some cases, too bulky · 
and detailed for .direct submission to the Board of Agriculture and propose to 
attach a brief resum~ of each, as an appendix to the committee's report. 

2. The report of each province has been considered in detail. 
3. Starting with the problem in Bombay, it appears to the committee that 

the development of salt lands in the Bombay Presidency is. of a special character 
and results from the re-action of saline irrigation water on the black cotton soil of 
the Deccan. The committee consider that sufficient information has not yet 
been obtained of the nature of this change and would recommend that experiments 
be pushed forward with the object of elucidating this problem before any metho<{_ 
of cure can be proposed. At the same time, they would advise the trial of an 
improved system of dry cropping on such soils, as being likely to lead to more . 
immediat~ relief, and worthy of consideration as a temporary measure wherever 
these saline wells are 'a cause of great distress. · 

· 4. With regard to such special cases as the Nira canal area it appears from 
the Born bay report that wherever the salinity of the soil of this area is not so 
great as to bring into play the p~culiar properties of the black cotton soil above 
referred to-the land can· be brought under cultivation again by irrigation and 
drainage, and the committee would, therefore, recommend that such drainage be 
cautiously extended where economically possible. . 

5. Sind .. ~ The committee endorse the experiments at present being .carried 
out m Sind under Mr. Henderson and consider- they will prove to be of great 

· value, but regret the absence of a complete chemical record of the character and 
-quantity of the salts remove.d by the treatment. At the completion of this 
reclamation work a detailed report showing the capital and recurring expenditure 
incurred in the above scheme should prove of value for circulation in the Provinces 
interested in this problem. · · 

6. Madras.-The reh problem in Madras presents no speciarfeatures, irriga
tion and leaching of the salts proving satisfactory in the larger a:ffected areas. 
The committee support the opinion of the Madras Agricultural Chemist that thi~ . 
problem is of minor importance in. the Presidency. . . . • 

7. Punja:h.-From the vast area afiected, the committee consider that this 
problem is one of primary importance in the Punjab. .The cause of the accu~ula
tion of salt in the soil of these plains appears to be the excessive we.atherm~ to 
which it is subject by the wide ranges of temperature-co.mbined With a slight 
rainfall and a lack of well-defined drainage. The most important feature at present 
seems to be its persistence and even re-appearance in canal irriga~ed ~reas, _and. the 
committee endorse the local department's proposals, to confine 1ts ~ve~tig~t10ns 
to the problem as it exists in the Chenab colony, and recomm~nd the ms~1tu~10_ll of 
irrigation and drainage experiments as soon as the Agricultural Ch_emiSt IS m a 
position to co-operate from the laboratory. . 

8. Emphasis is laid on the necessity of obta~g info~ation. on the lateral ~ 
as well as perpendicular movement of dissolved salt m t~e ~oil !is likely to throw 
considerable light on the appearance of reh in land under IrrigatiOn. · . 

'9. The committee also endorse the proposition to ex~ine the econo,m1c 
possibilities of utilising the extracted salts for the productiOn of substances of 
economic value. 

10. United Provinces.-In the United Provinces the problem presen~s a 
somewhat difi~rent asp?ct to most _other u_sar lands in India, ~ that the greater 
portion of the a:ffected area contams s?dium _carbonate, formmg the so-called 
black alkali soils which are commonly unperv1ous to water. 
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11. In Mr. Burt's mem.orandUlll this point is emphasised together with the 
fact that .a large niunber of empirical experiments have been carried out there 
during the past 30 years without any marked success, and this is ·attributed in 
~eat measure to the absence of the requisite accompanying scientific investiga-
tions. · 

12. The committee alSo a:(>prove of_ the suggestion that work in the immediate 
future would be mo:re profitably directed to the cure of alkali in cultivated lands 
than to the worst classes· of usar soils. 

The ezamination of the results of previ'Jus WJrk, anj the OommiUee's reoom
. menda!ions for the immediate future. (Seoon2 point of reference), 
't ' 

.. · 13. A consideration of the various methods of removing the sa.l~e constituents 
· fro:n usar soils with the object of rendePing the,m. fit for cultivation has led the 

··~committee to the conclusion that previous work in India, owing to the lack of 
scientific data, does not place the.ai in a position to diagnose each particular case 
and indicate the remedies to be applied. The mode of dealing effectively with the 
evil .must depend on the particular characteristics in_ each case. Inmany cases, 

":irrigation combined with drainage and suitable agricultural treatment will give 
. the desired result . 

. . 14. The committee recognise that the problem is an economic one and would 
advise·that this aspect be kept strictly in view in attacking it. It appears to the 
conunittee that a systematic endeavour should be made to obtain a thorough 

• knowledge of the conditions regulating the accumulation and removal of saline 
matter. A full knowledge of these conditions is wanting at the present time-and 
the co;n:unittee consequently adviSe that all reclamation experiments should be 
.accompanied by suitable scientific investigation. · 
-_ 15. The committee have been much impressed with the f~.tct that some irriga
tion sc!J_emes have been carried out in the past without due consideration to drainage. 

· They unqerstand that this matter is now receiving attention, but they consider 
that this aspect of the case cannot be emphasised too strongly in dealing with new 
schemes and in remodelling canal-systems. 
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APPENDIX-D. 

REPORT OF COMMITTEE (D). 

SUBJECT VI.-THE BEST :MEANS OF SUPPLYING IMPROVED AGRICULTURAL 
IMPLEMENTS TO CuLTIVATORS. 

The committee first heard brief statements by members regarding the methods 
at present observed in the several provinces. Tl:ey are summarised below. · 

2. PunjafJ.-The Agricultural Department receives from Government a pe:r-· 
manent advance of Rs. 4,000 for the purpose of introducing agricultural imple
·ments to cultivators. The implements chiefly introduded are ploughs, chaff-cutters 
winnowers, bullock hoes and reapers. No threshing machines have so far bee~ 
purchased. Private firms have now undertaken some of the work. Their share 
in ~he business is increasing and is likely to increase. It already amounts to about 
ten times as much: business.as the share o_f the departmental dep6t. When an order 
is received at the departmental depOt for any implement which a firm can supply 
and which is not at the moment stocked at the dep6t, that order is passed on to the 
firm in question. It has now come to be a question whether_ it will long be neces
sary to maintain the departmental dep6t. Firms sell only such implements as 
ate approved by the Department. At present cultivators· usually -specify the~ ·. 
firm~. to which they wiSh their ~rder sent. Although no difficulty has yet arisen 
regarding the preferential placing of orders with one firm or another, it may well 

·arise in the future, and it is foreseen that provision will probably have to be made· 
against it. When the Department supplies an implement it charges a small •. 
profit of about ten per cent. over and above cost and charges. The Department 
holds, at Lyallpur, monthly classes of instruction in the use of agricultural im:.. 
plem9nts. It also arra'lges for local dem'lnstrations at fairs and other centres. 
The firm that sells the implements sends out notices in advance advising pur
chasers of implements to att'end for instru~tion ; and t1ie Department also notifies 
where demonstrations are to be held so that possible purchasers may judge. 
for themselves: One private firm stocks implements to the value of about 

_ Ea. 40,000, and last year did a turn over of about Rs. 12,000 mostly in xeapers: 
It is expected t~at in this year it will do business of a bout half a lakh again mostly 
in reapers. The Department has prepared a statement ~howing such data. (as to _ 
power· and size of oxen, etc.) as might be of use to makers of agricultural -
implements for India. · · 

3. United ProVinces.-The Department has a permanent advance o.f Rs. 28,000 
for seed and implements. Over Rs. 25,000 is devoted to the purchase, holding 
and distribution of implements. Some are made wholly or in part in India •. Ixn...: 
plements ~ou~ht by cultivators pass tl?-rough t~~ hall:ds ofthe agricul~ural. engineer 
and e.re distributed through dep6ts and Deputy Directors .. There are dep6ts at; 
Cawnpore and Partabgarh. Payment is made by the cultivator direct to th~ 
Department. Demonstrations are held at local fairs and are notified in advance · 
by the authority arranging the fair. Special demonstrations .are also arranged at 

• the request of zemindars. The principal implements sold,by the Department are· 
low lift chain pumps, ploughs, chaff-cutters, grain crushers, harrows and <."UltlVators. 
Reapers and winnowers which have been hitherto stocked by the Department at. 
Cawnpore are now supplied by a private firm, but little business has. been done !30 

• far. A statement has been prepared showing data for the guidance of ~n~ac
turers·of agricultural machinery. This was prepared for the Allahabad Exhi~1tion 
and has been published- in the home trade papers. The Department sellS at a 
small profit and without including interest, ins-.p:ance and stora~e ch~ges. It 
gives no credit and confines itself to business for cash and on the hire system. . 

4. Central Provinces.-In the Cen4ral Provinces so fa:r no private :firm.has 
appeared to assist the Department. It has dep6ts at Nagpur, Raipur, Hoshanga
bad and on a small scale at Akola. The permanent advance in these provinces is 
Rs. 10,000. The Department stocks winnowers, ploughs, chain-pumps; sugarcane 
mills, -maize shellers and bullock-gears. Chaff-c~tters also ~re st?cked, but as ye~ 
there has-been little demand for them. Smalluon sugarcane mills are, however, 
in some demand. · 



54 

Winn<Jwers have sprung into great demand within the last two year~. A 
Winnower on the same principle as the American machine, but adapted to suit 
local condittons is manufactured by the Rasulia workshops, Hoshanga.bad, and in 
addition to this firm four other local persons have begun to make these machines 
in Jubbulpore and Hoshangabad districts. Every machine made at Rasulia. is 

· tested by an officer of the Department before issue, and two of the local firms 
have also applied to have their mac~ines tested, as the people knc.w the value of 
such preliminary testing. These winnowers have been demonstrated at fairs, 
and last season when heavy rain in the ~ot weather retarded winnowing by hand, 
three assistants were sent out with winnowing macHines to demonstrate in 
certain centres in, three different districts. The consequence was a sudden demand 
for winnowers which the Department was unable to comply with. Since last 
June 120 machinllS have already been sold, as cultivators seem determined to 
purchase their.machines in pl~nty of time this season, in case the supply again' 
runs short during the harvestmg season. . · 

2. With regard to the price-winnowers &resold at a price for which it pays 
the local producers to ~anufacture. Imported rrachines are sold at cost price 
plus railway freight, and as the machines are only ordered in small lots the dis
count is slight. This refers to the Hoshangabad dep6t only. 

· 3. No system of payment by instalment is &!lowed, but cultivators can· apply 
to the district officers for a takkavi loan for the purchase of improved machines 

· .·And implements, and a list of 'improved ma~hines and .implements is sent by the 
19>eputy Director of Agriculture, N orthem, Circle, to all Deputy Commissioners in 
his circle for note an,d gu.idance. Takkavi IS given for the same purpose in the 
Southern. Circle also. · · · 

5. Bombay.-There are three agencies for the demonf}tration and distribution 
·of implements-(1) Agricultural Department, (2) Firms, (3) the more &dvanced 
Agricultural Associations. The Department co-operates with the two latter. 
The Department takes charge of machines belonging to firms and sells them with
out making any charge for agency. No liability is accepted by the Department for 

, the state of implements in their charge. The Department is at present prepared 
to act as sub-agent for any fum that cares to enter- into business. The chief des
criptions of implements distributed are ploughs, che.in-pumps, chaff-cutters and 
iron cane-mills. In Sind, there is a workshop at Mirpurkhas making ploughs, 
threshing machines (Egyptia•n pattern), water-lifting apparatus, and levelling
scrapers. This workshop made about 500 ploughs in 18 months. The farms act 
as depots. . The terms are cash__:-credit-is not usually given by the Department, 
but a sum of Rs. 5,000 is provided for tag1i to em.ble cultivators to purchase 
implements. Demonstrations are held ·at fairs or when any other opportunity 
presents itself, and im:PJ.ements are sometimes lent to cUltivators for trial. 
It m!3oy be said that. there are two or three demonstrations every month exce.Pting 
in the rains ; and when cultivators come in to buy seed the opporturuty is 
taken to hold additional demonstrations. An itinerant demonstrator 
accompanies the Revenue Officers or Irrigation Officers and explains the use of 
implements in· particular districts, as for instance, threshers in the Tapti valley. 
More orders are received by the Department than it can execute. A native firm 
in Belgaum has entered the trade and sells e. bout 200 ploughs e. year. The Depart
ment itself prybably sells e bout 100. Imported implements are sometimes bought 

-through a firm in India and s!>metimes direct from the manufacturers. The De
partment charges bare cost price, but wlen it receives an order that could be 
executed by t.he firm, it,passes it on to that firm. 

6. Bengal.-There is o~e cent ... al depbt for seed and manures. Orders were 
fcrmerly execut.ed by ihis depOt, but at present +hey are too numerous to be dealt 
with departmentally. A firm in Calcutta has undertaken the manufacture of ploughs 
which form the mainstay of the business. Other firms are ready to enter in com
petition. No system of inspection by ihe Department before delivery of imple
ments by firms to purchasers has been arranged. There is a budget grant of 
Rs. 15,000 devoted to the upkeep of the central seed and implement store. 
The principal implements distributed by the Department are ploughs, water
lifting appliance (dons), sugarcane mills, evaporating pans, chaff-cutters and 
maize hullers. The value of the stoc:K held is not greet. Experimental farms act 
to some extent as depOts, but the implements there held are used only for show 
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and demonstration work and are not sold. No ·duplicates are stocked. Orders 
re?eived at the farm'! are pa~sed on to. firm": Demo_nstration:' ~~e held chiefly at· 
fa1rs,. b!lt also at fal'ms In connect~on ~th meetmgs of diVJsio~l agricultural 
assomatwns. No regular demonstratiOn Independent of such associations has so 
far been attempted, except in ca'les where the cultivator comes for the exp:ress 

, ~urpose o~ seeing the _work of an: implement. There. are farms fo~ .th~s purpose at 
six places In Bengal. Payment Is made by the cult1vator or assoCiatiOn direct to 
firms supplying implements. The Department does not concern itself with: -the 
term'! of payment. No statement has yet been prepared giving data for the 
guidance of manufacturers of implements. It has been found that there is need 
for local depots or other local agencies of distribution, but the department desires 
that associations should be led or constrained to form such depots independently • 
. One such association has already done so. · 

· . . 7 • .lJf~ras.-Work· in this connection. has been wholly confined to supply-
Ing Implements of local manufacture. · 

The method adopted can be summed up in a few words. Lend implements 
Iree, give advice and instruction free, teach ryots how to handle these implements, 
until they realise that it pays them to use such. The lo~n of implements can then 

·be withdrawn, and if it is really to the ryot's advantage he will·arrange to supply 
himself with what is required either buying from the agricultural station or getting 
the local blacksmith and carpenter to make. _ 

. As an instance in Qne village near the Koilpatti Agricultural Station, in 1907. · . 
one ryot cultivated his cotton as recommended by the Department with implements ·.·. 
and assistance from the agricultural station. In 1908, this man and his bro.thers 
and several other :men similarly got assistance, though this was mainly confined 
to the loan of implements as several ryots had learnt how to handle these. About 
300 acres were that year sown and cultivated in that way. - After the seaso.Q, was._ 
over, the IDJI,nager of the agricultural station went to the village, held an informal 
meeting of the ryots, told them that our work was extending to other villages, and 
that he could not lend them implements any more, that the village carpenter knew 
how to .make them having worked for the Department, and that they would have 
to make their own. He would still give them advice and some assistance.- . In 
1909 fifteen se~s of implements were made by the ryots of-this village, and 600 
acres of cotton were cultivated with them. · . ' · 

Wherever thi~ work of improving tli.e cultivation of cotton is extending, the 
Department :makes a point of having the. implements required in that tract .made. 
at some centre there by the local artisans. If neces_sary, a carpen.ter used to ·the 
work is sent down for a few days to put the local men into the way of it. Thus 
when the Department withdraws its assistance by lending implements there will 
always be local carpenters who understa~d how to make what is required. . 

Mr. Lonsdale, Agricultural Expert to the Court of Wards, can explain the 
method he has adopted at Sivagiri for the introduction of iron ploughs where the 
same principle of employing local talent in the :manufacture has been adopted. 

In the Kurnool district, the manager of theN s.ndyal Agricultural Station has
arranged for demonstrations of the heavy cotton soil plough. At Koil-kuntla, a 
plot of land infested with deep-rootei weeds has been brought ~under cultivation 
in the :first season by this means, at a cost very much less than by any other 
means known to the cultivators. Several orders for this plough, which costs 
about Rs. 70 and is :made by a Madras engineering firm, have been obtained by. 
this means. Spare parts are. stocked at the Nandyal Agricultural Station by 
arrangements with the manufacturers, so that those who buy the ploughs may 
not be inconvenienced hy the delay involved in procuring them from Madras. 

8. Burma.-Not represented. 
9. Eastern Bengal and Assam.-Very little has so far. been done by this

Department in the way of supplying improved agricultural ~pleme~ts. There 
is no permanent advance for this purpose, and no co-operative soc1ety has yet 
been, formed with this object in view. . . _ . 

A European. :firm in Kushtia manufactures sugar .mills and s~allow boiling
pans which they hire out to sugar cane growers. T~e:y ~a_ve establis~ed depots .aU • 
over the Rajshahi Division and parts of tho Dacca DivlSlon, fro.m wh:ich the mills 
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and pans are let out to cultivators. 'They employ trained mis~l'i;; at these 
depots to look after and repair the mills whenever necessary. The Department 
also receives occasional applications for advice regarding sugar mills, and in these 
cases the applicants:are referred to firms which deal in the,m. 

• On the Shillong Farm a small number of spraying pumps and grafting 
~and pruning tools are stocked for sale or hire to Khasi cultivators. . 

Beyond this nothing has been done- towards supplying improved agric~l
tural implements and machinery except that attempts are being made· to bring 
certain implements to the notice of cultivators by means of demonstrations at 
agricultural sho~, and also by means of leaflets. The implements. specially 
recommended are:-

Hindustan ploughs. 
Planet J UI!,i. r Hoes~ 
Three Roller Iron Sugar Mills. 
Shallow boiling pans. • 
Spraying pumps (chiefly for spraying potatoes in the Khasi Hjlls) ... 
Gra~ing and pruning tools: 

RECOMMENDATIONS. . 
I. The first question·. to. which the comniittee add.ressed. ltseu was one of 

principle, whether the Department should _introduce implements at the lowest 
possible cost without p:roviding p~ofit, or whether it should charge such profit as 

:would leave a margin to any private finn that might eleet to enter the business. 
and relieve the De~ar~ent of the work. The committee unanimously agre~ _ 
that the second policy IS to be preferred. ~ · . · 

II. The committee further lays it down that ·in its opinion the supply of 
implements should not be regarded as permanently forming a part of the Depart
ment's functions.~ , . · 

-ill. On the subject of the mechanis;:n of distribution the committee. recognises . 
_that for the present the Agricultural Departments inmost of the provinces must be . 
prepared to stock implements, but they consider that every effort should be made 
to get firms to enter the business and to take over that part of it which relates to 
central depots and the holding of stocks. . • 

V. It is believed that for some considerable 'time the Department must be 
prepared to interest itseH in the introduction of implements, firstly, by demonstra-

. · tion and instruction work~ and secondly, by inducing co-operative societies and 
agricultural associa"tons to undertake the duty of local retail. The Department 
must in this way remain to some extent intenn.ediary between these associations 
which collect orders and the firms which execute them. _ ... 

V. It is desirable that the 'Department· should continue to own a certain 
number of appliances for demonstration purposes. · 

·: VI. Departm'ents should continue to accept orders' for specified fums, but 
- cllltivators should be given the option of .stating clearly to which firm their orders·· 

should be give~ _ _ _ . 
VII. Departmental officers should not ac,cept and transmit -orders for appliances 

other than those of the types approved by the Department •. 
VIII. Lists of approved types should be prepared by each local Department. 
IX. Every local Department should prepare a statement. of data likely to _ 

be of use to the manufacturers of mechanical implements suitable for the parti. 
cular tract concerned. 

X. The committee considered that the price charged by the Department 
should include not only freight, interest, insurance, depreciation and s~rage 
charges, but should also provide a suitable charge for profit, and when the unple- · 

· mentis disposed of at ~n outlying place it should inclu~e a suitable percentage for 
carrying out the functions of a l90al sub-agency. . 
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. XI. It iS further recommended that every effort should~be directed to bring- . 
;ng about an arrangement under which the work of local or sub-agency distribu-" 
tio:d should be undertaken by .~a-operative societies, agricultural associations and.. 

·similar bodies, and that it be a recommendation to such bodies that the :fin port-
. ance of· ·p~oyiding !or the local execution o_f re:{>airs and· for the training of local-

. ·workmen m executmg them should be borne m mmd. .. · . 
·: · • XII.'"ln conclusion the committee recommend that the ])epaltments should • 

· an;ange to keep ~hemselves infon:n.ed of·the purchase of any agriculturalmachinecy· 
by cultivstors, to get into touch with the purchasers, and to afford them facilities. 
fo~ training in the hand.J!ng and care of the implements~ · 
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APPENDIX-E. 

SUBJECT (VIII.) 

Letter No.100-111, dated the 5th May 1909,/rotn Major A. S. TrydeU, Superintendent, Oil'il 
Veterinary D3partment, Sind, Baluchistan and Rajputana, to the Commissioner in Sind, 

In continuation ofmy·reports upon the cattle shows held in Sind during 1.1)07-. 
08 and 1908-09, I have the honour to attach a paper which treats of the value of 
(i) shows as a means of stimulating cattle-breeding in the Province, (ii) the dis
tribution of bulls for a similar purpose, and (iii) the general condition of cattle iii 
Sind. The favour of early submission to the Bombay Government with any com. 
ments you· may feel disposed to offer _thereon is solicited. 

. 2. My object has been to express an opinion on a subject which does not appear 
to have been properly discussed in my circle, so I hope now that the questions in 
the note will be fully considered, as, if they e.re, I shall feel that a beginning will 
have been made to try and find out what would be the most feasible and practical 
step·s to adopt in order to bring about a general improvement in cattle, which the 
institution of shows desires, but which I consider they (the shows), of themselves 
alone, fail to do. · 

3. I trust that Collectors.an~Deputy Commissioners and others will be so good 
as 'to aid 11!-e by offering their criticism on the paper and remarkhig upon such poi.nts 
as complamts made by the people on shortage of plough and cart oxen and milch 
cattle (where shortage may occur) and to state what the cau~e ofthis is chiefly ftue 
to, as-excessive exportation, the occurrence of fatal epidemics and starvation. 

4. Copies of the note have been forwarded to Baluchistan and Rajputana for 
the reason there are several points in it which apply to these Provinces which 
have raised questions on the subject of the improvement ofstoc~. 

A Note ( i) on the .question of the value of shows* in general, ( ii) a reference to tlte 
value of supplying bulls, and (iii) the general condition of Sind cattle by Major 
A. S. Trydell. 

'· 

With reference to (i)-As a general idea appears to prevail ampngst European 
- .officil~.ls in India that shows and the distri- · 

An opinion regarding shows in general as an b t' f • t f.,;.,. mater'" lly help to 
aii to foster breeding in India. - u 10n o priZes a ........ s -

· effect an improvement in the breeding of 
all stock, I wish to offer .my opinion which does not alto~ether coincide wi~h t~ese 
views, whilst Major Maxwell, I.C.V.D. (who was in vetermary charge of thlB Circle 
for many years), has said that it is doubtful if they .afford any encouragement at . 
all. - . ' 

2. I may start by briefly stating that ordinarily speaking a show and a .fair 
· do not ~ombine very well. A compPilBOn 

_Describing that .a show in conjunction with a with any of {he ~or~e or catt!e sho'!s, and 
fair dcea not combme. . . horse or cattle fallS m the Umted Kingdom 
may convey my meaning, as many of us have. attended some or other of them, 
Sales and deals go on at both and prizes (oftenm the shape of valuable cups, e~.) 
are keenly contested for, which are a warded at t~e f~rmer fo.r the sake of encoura~ng 
the farming and breeding communities to mamta1n and 1m prove the stock. m a 
country where breeding has been brought up to a standard _as near perfection as 
possible and where the general conditions for doing so are favourable. Amongst 
the far~ers and breeders there are considerable numbers who pay the closest atten· 

• I eiillnde horse shows conducted under the auspices of the Army Remount D~partme1,! lbt~~t ~ ~!,=~y 
di11erent JU&tter, as they and h~rse-br.ee~g are or~nised a~d ~na~ ho:hcerts~ do~ultural population of tJ1! 
:::::.:~~;~:::: =~dm~::: r:a~;r~f ~S:;~~:~hl:f~r~ts~ ~!:J~ents. hence it ia specially 
·tostenld iJl selected areas b1 a dorartment whose qut1oa h.e m this one direct1on only. 
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tiol!- to all ~atters in connection wit~ th~m, ~nd th~ir skilf is undisputed, whilst. 
their operatiOns are condu~ted on scientific, m conJunction with practical lines. 
The poorest farmer feeds his stock .a?d doe~ not keep more than Tte can provide for. 
In s~ort, so long a.s fayourab~e co~di~10ns eXIst, and there is a demand with fair prices 
obtamable, breeding mdustries Will, If they do not actually flourish, be maintained 
~ut on~e they are .seriously .menaced by ~he introduction of other more profitabl~ 
mdustries, they Will cease, JUst as certam classes of horse-breeding fell off in 
England to a marked degree since the invention and use of the motor car*. . 

3. An example of a show in India held in combination with a fair may be cited • 
._ 1 f In-''-- h 1 Id. · . which will give an idea that the two do not 

_ .rut oxamp o .o an umn s ow 10 m conjuno- d"l b" S fa" • B 
tion with a fair. rea l y com me. onepore 11" (m engal) 

· · - - is so well known, I select it. The fair is an 
old one, but I believe the show in connection with it is of a comparatively recent 

• date. Oh two occasions (1904 and 1905) I happened to be a member of the judg
ing committee, and I observed how few competitors there .were out of the thousands 

· of elephants, Qamels, cattle and horses that were- present for sale and exchange. 
I, therefore, instituted inquiries as to the reasons for the paucity of show cattle and 
why the owners were reluctant to exhibit. I learnt that they did not care to 
waste time by being kept standing about, for perhaps hours,- near the judging 
enclosure for the particu,lar class their particular animals would be eligible to 
compete in, on the remote chance of winning 5 or 20 rupees. They declared that 
such time would be much more profitably spent in making a deal. A well-known 
planter in those parts (Mr. Harry Abbott) who had attended the faii with 
unremitting regularity for 30 odd years, ~nd who frequently acted as a judge, 
agreed with ll'e thatitwasauseless waste ofmoney holding the show, and he sub
sequently remarked to this effect in an Indian journal. A fair can and will hold 
its o-wn without pecuniary support in the way of prizes, as long as there is a 
demand. The day the demand begins to decline, so will the fair, and small awards 
will be of little avail to revive it. I will now refer to shows. 

4. W ~.-Government, are responsible in having instituted shows with the hope 
The ounds u on which shows are started.- ~hat they_ would prove, in ti~e, instruiJ?-ent~l _ 

gr P . m fostermg and encouragmg breeding m 
India, and for many years their progress has been reported upon. I think it as 
well here to give the gist of some of these reports. Firstly, there are the shows 
which have been newly organized and have been run for the first time. Of them · 
it is generally said that they augur well for next year as so many heads were 
present, and their condition is carefully noted upon. On the other hand if the 
classes have not filled, and a show cannot be conSidered a great success, then 

. their slight failure is put down to its being in its infancy, or the peop~e had not 
quite understood the benefits which would be likely to accrue therefrom. Secondly 
the reports on shows of some years standing compare the number of exhibits and 
their condition with the numbers and condjtion of former years, and if it so 
happens, the judges vote it has not come .up to the usual standard, they write_ 
that a bad season, no rain, excessive cold and so on, are the responsible factors 

· for the failure (occasionally shows are said to be of no value and are discontinued). 
With reference to the newly organized show, comments are seldom made beyond 

- the remarks I have stated above,- as there is little else which can be added; but 
with regard to the shows of son;te stai;J.dJng, what notes are made upon the effect 

·they have had in improving the stock in their vicinities-? Having read and 
written numbers, I can answer that very little is recorded on. this essential point. 

5. On the question of organizing a show by the local administrations and 
· authorities, the usual procedure is, the 

The organization of shows by localauthoriti~. district officials in a district which does not 
already boast of an annual show, sooner or later co?Bider the a~v~a~iJ.ity of ·start

. ing one within their jurisdiction: they, therefore, crrculate ~herr deciSIO~ and dra~ 
· up a programme which is generally submitted to the Supermtendent, Civil V eten~ 

nary Department of the Province, for his app!oval. On ea~h occasion this. action 
has been followed in my present circle, and w1th the exception of suggestmg an 
alteration or two, I have returned the progr~~e "approved of, for the reason 
I have been but a comparatively short period m office here, and a~ I have only 

• This falling off has been progressive ; there was a drop of 12,000 horses bre~ in I907, notwithstanding the 
horse shows and lrret'ding societies' efforts. (I have not soon last ytl!lr's figures.) 

• tl! 
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lately commenced to gle~n something of the tens of thousands of heads of stock 
in an area perhaps greater than tl?-at of the British Isles, I did not feel that i 
was in a position to oppose the show or offer advice one way or the other. 

However, the show is finaTiy decided upon and opened, but if I may say so -
t~o. frequently,---:without hav~ng tho~oug~y inquired into certain important c~n
ditiOns of the neighbourhood m the direction of what are the possibilities of being 
able to improve its stock, and how far is this desirable and required. The ques
tions- to be gone into before fixing upon holding a show include :-

Is the extent of grazing go6d; that is, are the grasses and fodders of a 
nutritious quality and sufficient t 

Is the water-supply at least fair t 

Are the natural conditions generally favourable in the way of soil t 

Are the owners in a position to send their herds and flocks to other pastures 
when the home grazirig is fed down, or are they able to supplement 
scant'y and poor graZing with corn, cake, etc. t 

Do the owners make any provisions for unforeseen unfortunate events such 
as exceptional scarcity brought about by a bad season t ' 

Is the country free from fatal epidemics t 

Is mating controlled and is any attempt made to eliminate old, worn-out 
and malformed animals from the herds ~ 

Do the people herd_ the young stock from the adult ! 

F17itiay, f,s there a demand for any particular class of_8tock (draught or milch 
cattle). t . 

If these conditions have been inqUired into and are present in any given area, 
the probabilities are that stock there is of a good stamp and quality~ and the centre, 
of one of the more famous breeds in the country. Although a show may possibly 
help to maintain and encourage the standard of cattle in such an area, I strongly 
incline, and have for some time inclined, to agree with Major ·Maxwell, who says 
to the following effeet :-However desirable the improvement and development 
of cattle_ may be~ it is dou,btful if the grant and distribution of a few hundred 
rupees at an annual show will ever materially produce any beneficial results. Supply 
will only be maintained or increased by demand. Reverse the conditions I have 
just enumerated (or even some of them), and a show would not have the slightest . 
effect to bring about a change. 

6. If fair, suitable cattle are in excess in any given area for the work or ·. 

R 
. f . tba -'- d - produce requ.ired of them,· rewards might • 

93sons gtven or stating t .... ows o not; 'bl' h 1 to b • b d · 
materially effect an improvement; of cattle. pOSSl y e p nng a out an a vance m 

· the type, but I think there must be a 
stronger stimulus in some form or other, the principal of which would be demand. 
We offer prizes at certain shows for a siege train and an army transport class of. 
bullock. How many are awarded for this purpose t An almost insignificant 
number, so insignificant that it could seldom be worth the cultiva!or'a while to 
breed them speciaily (unless he was assured of obtaining fancy prices), and there 
could not be a certain guarantee of his being able to cause them to develop from . 
calfhood. up to a required standard. (It would be a different matter in certain 
selected breeding centres, as a breeder could produce a good percentage.) The 
nearest inducements we could offer the cultivator to make a business of pr:oducing 
them would be, that Government would be prepared to make a steady annual 
demand for them. But after all Government's demand could only go to a certain 
limit, and as it iS, has a choice of selecting from perhaps 40 to 50,000,000 adult 
zeb~ bulls and bullocks. Even if there is a demand amongst the actual cultivators 
themselves, is it possible that a show cab. improve mattez:s in areas so short of ~eed
ing that half the stock, viz:, females, two years old yearlings and calves . are .m a 
semi-starved state, the owners being too poor to supplement what therr ammals 
can pick up by artificial feeding, their whole object being_ to try and keep up the 
condition of working bullocks (which they must do)~ the cows and bufialo-cows 
whilst in milk t Ag$ take the country where there IS a surplus of c!lttle, !1-nd the 
people do not want to improve them as they are abJe to produce ammals m suffi-
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cient numbers which suit t_heir requirements admirably, and sell the balance at 
a fair profit, and_ where other products will give a better return for outlay and 
labour. What will a show do here ~ · · 

Another point to be considered. It is well known that there are certain large 
areas where camel and cattle-breeding formerly :flourished, and where grazing was 
free and ample, but they are ~ow reported to be deteriorating and diminishing in 
numbers. Why ~ Because like the motor car, more profitable industries have 
sprung up and taken their place, through irrigation having 'brought the free p.reas 
under cultivation with the aid of canal water, whilst greater facilities are daily 
being offered for the transport of grain and produce, through the agency of Railway 
extension, better roads, and waterways. A show held in such centres must fail 
in. its object. 

7. Nmy, in~ependently of the question of giving prize-money on the present 
scale at an ordi:ilary show, to do any real good, a proper unde:rstanding must be 
arrived at as to the object of the show. Is it to encourage the production of typical 
milk animals, or is it to produce large weighty draugh,t beasts, or a medium thrifty 
general purpose animal ~ This point is never properly considered, it would have 
to be made on the basis of a thorough survey of the cattle in any given area. A 
question arises, what is the Sindhi preed ~ I think it may be safely confined to 

· the milch cattle about -Karachi (alternative name Mo1ch) which are carefully 
looked after and attended to. They and the Bhagnari cattle (to be seen 40 or 50 
miles north of the J acobabad district) are the only two breeds I have come across 
so far in Sind and Baluchistan. The latter is a draught breed. These offer pro-· 
bably the best field of work, as the owners are keen and know something of the art 
of breeding. In Ceylon it was found that the Sindhi-J ersey cross cow gives about 
twice the yield of the pure imported Sindhi. The point is that to . imp~ove an 
animal one way-its milk producing capacity-generally lfieans deteriorating it 
in another-for draught purposes-and that the same standard would D:Ot_ suit. 
the whole country. · 

8. It is some time sirlce I commenced making notes and observations on the 
value of shows and shows held in connection with fairs, and I think I have gone 
into the question thoroughly, including visits into the hearts of dozens of villages, 
but it is only recently (in March) I received a copy of a work entitled " The Com
mercial Products of India " by Sir George Watt, in which the subject of cattle is 
included. He seems to have consulted all the available literature there is on them, 
and to have been entirely guided by the various reports, including one of mine. 
He has made a note on the holding of fairs and shows. A reference to the book 
will indicate that I am hardly in agreement with him on this particular subject. 
To quote his words, he says " Government have aided [breeding] very greatly by 
encouraging local fairs and cattle shows by awarding special prizes on _the verdict 
of high expert officials '!ho ~av_e been ~eputed to ~isit the shows. for that purpos~." -
With regard to employmg ' high offiCial experts '· to award priZes, I beg to pomt 

. out-with all due deference to hi.m-th~t this is not altogether correct. The 
#judges at shows, oftener than not, could never pose as experts. I have had on my 

judging co.mmittees men who during their whole lives have practically never had 
anything to do with cattle, and do not even pretend to know anything of them. 
They are selected as being handy at the time, and, as a rule, the 'Yhole of the res
ponsibility of giving the awards has devolved upon myself, a vetermary surgeon.* 
Latterly, however, I have taken care to obtain the servic~s of three o: four natiye 
gent emen (of the squire class) amongst. whom, there IS no qu~stioll abou~ It, 
th~e are many who can be cla~sed as experts where the conformatiOn and ~omts 
constituting a good plough or cart bullock ar.:= concerned. On these committees 
I take up t4e position as a referee, and this works very well. 

9. Sir George Watt in the same work yoin!s out that Voelcker appr_oves of the 
actiOn of Government in placing bulls in 

. Regarding the distribution of bulls as an induce· the districts, and urges that the satisfactory 
ment t~ pro~uce better stock. results attained by their distribution should -
be pushed until the remotest corners of the empiie have been reache~. I ~ ~ot 

• Another fairly universal idea prevails in India that because a man happens to possess ve~:~rma.ry qua~tio~s 
lt necessarily follows he must also possess the knowledge of a breeder a!ld be able ~ ~dV1Se. upon !'II pomts Jn 
conn.ection with every domesticated animal in the country, whereas the. subjec~ of bree~g JS enurely different fr~ 
the work taught at a veterinary oo'lege; nor could such a comprehenSive s~bject .be mcluded or added to a CtJ?"Ii 
culum which of iteclf takes not less than four years to complete., Further Jt reqwres years of ac~ual and pra.otJC& 
experience tc gain sufficient knowledge of any one or two partwular classes of stock befo~e posmg as an u~rl.on 
them India is tho only country in tho world which employs the agency of a body of ,·eter~D;ary surgeons to gmde 
Govc;nment in respect to breeding operations. It. is usual to give it into the hands of an Agrwultural Department. 
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in a position to say whether Voelcker has visited many of the corners he alludes to, 
but I think it is probable that he has not, nor has he gone into the subject as I have, 
off and on, for the past thirteen yearst. · In 1904 I represented to the Government 
of Bengal that the spasmodic efforts made by district boards and others to supply 
a bull here and there, and then consider they have conferred a great boon upon the 
people in the villages chosen for the location of these sires~ was often a useless 
proceeding and waste of funds. I doubted if the best bulls in the world, even in 
large numbers, would ever make much impression in producing a higher class 
of stock, so long as the cows are neglected on land which does not supply sufficient 
fodder, and the owners of the s.tock are only able to afford to support their 

_ working bullocks, with a supplementary ration of grain, etc. His Honour the 
Lieutenant-Governor of the Province called attention to these remarks and asked 
those who demanded bulls to observe my advice, whilst I take it the Inspector 
~eneral, Civil Veterinary Department, agreed with me as he did not offer any criti
CISm. 

Take the lower part of Sind which has a very mixed class of cattle caused by 
the introduction of k1chki blood. They are generally of good size, of all colours 
and type of horn, and graze on waste and fallow land. The " Thar '' after the 
rains is the great grazing place. Each village has its own "mob " of cattle whic!l 
is all grazed together, and no bull calves are'castrated. They are starved or fat 
according to tlie time of the year-before or after rains. . · . 

No impression would be made by distributing bulls in a case like this. 
. In the middle of and towards Upper Sind the cattle are less diversified in type, 

but in so:me parts they are rem~rkably small. The introduction of good suitable 
bulls would probably leave some effect hereabouts if-what I believe to be the· root 
of the evil-the agricultural system of the country could be eradicated, and the 
value of intensive cultivation and the growth and saving of good fodder catch cro:~;>s 
could he instilled into the people ; until this is brought about a great change m 
cattle is hardly likely. 

In certain parts of J acobabad, Sukkur and Larkana it is pitiful to witness the 
semi-starvation of large numbers of cows and young stock which must get worse 
as the hot season approaches. I have seen numbers of calves twelve .months old 
and under, tied up from morning to night, little else than skin and bone, and 
stunted in growth, as all they have is a minimum of milk of the poorest quality 
and a supplementary ration of paddy, straw, kadbi, etc., and so.meti.mes a little 
green.meat. The fibrous nature of the dry fodders should, ordinarily speaking, 

· prove deleterious to stomachs which are of an age and condition only fit to digest 
milk and light nutritious diet. Common sense should dictate that the introduc
tion of even first c}ass bulls hereabouts could not .materially effect an improve

. :ment. 
10~ I have gone to some length to offer my opinion on the value of shows and 

. bulls, and my reason for doing so is because 
The que3tion of what should 'be done to improve it appears to me that the subject of cattle-

stock. a· . h b a· d . bree mg, etc., as never een IBcusse m 
Sind. As a result of this note, the question ~a~ be raised as to wha;t should. be 
done to improve the standard of the stock? winch Is t~e reason for the mtr<?d~ctwn 
of shows. I think I have shown that it IS .a very difficult froblem, an~ It Is one 
which .aiight claim special attention at the next agricultura and vetermary con
ferences, especially as it affects many other parts of. the ~oun~ry. . I haye already 
said that amongst the points which should be gone mto m Smd Is thiB :-What 
class of stock is it desiraple to improve~ F?r exam:~;>l~, the bullock~ H~ seems 
to me to be on an average in a very ~air workmg co';!ditlon and g~nerall~ said to be 
suitable for the work required of hiln· I gauge thiS from .my mspect10n of the 
several thousand heads seen during my tours, and it is wonderfu! to fin~ such a goo~ 
animal which during his calfhood has so o~ten ha~ .a very poo~ twe .of It. That his 
weight and size could be increased, and his conditiOn could std.l ~e Improved UJ?O~, 
there is no doubt, as it is little short of marvellous how easy It Is to put the mdi
genous cattle of India into big fat condition, if they are given a chance and the 
attention they deserve. · · · 

Another question. Are bullocks expo;ted in numbers which cause .a shortage 
likely to interfere with agricultural operations ~ If so, ho.w ca~ th1s be b~st 
remedied~ I started my touring under the impression that exportation was causmg 

t I was not aware that Voelcker is an authority on cattle. I am open to con eo~ion. 
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a serious drain on the country, but my inquiries up to the present have elicited 
l'eplies that, generally speaking, the supply is not only equal to the demand, but 
is in excess (which excess may, however, be small). District officials have not 
brought shortage to notice, as far as I am aware. Do fatal epidemics tend to 
shorten the supply 1 I have so far gathered that, although every epidemic is known. 
in Sind, they are, taking the Province, as a whole, by no means so prevalent as 
to cause reaUy serious losses, or if it happens that they do, no steps have been 
taken to inform me. In ,most localities I have visited, the cultivator declares that 
the chief and great trouble he has before him is the absence of grazing, and his 
poverty does not warrant his being able to give sufficient grain, etc., to female 
stock. He lays no stress upon loss fro.m disease. In the irrigated cultivated 
areas in Sind, the only grazing to speak of, is over waste and fallow land and the 
lands recently harvested; therefore, the question of grazing, the growth and saving 
of fodder crops, and watering are the first matters which should claim our attention, 
and until this is brought about I do not see how stock can be raised to a higher 
standard. I, therefore, suggest that early steps be taken in consultation with the 
Forest~ Revenue and Public Works Departments to see if things can be done to 
make things better ; and I would also suggest that the sympathies of Mr. Mollison, 
as the leading expert on cattle in India, sh01;tld be enlisted, and his advice asked on 
the whole subject. 

If cows and young stock could be well provided for, a general improvement 
should begin to manifest itself in a generation or two, and. then the question of 
maintaining the improvement would, comparatively speakin~, be a simpler matter. 

11. I have not touched upon the buffalo, as only cows are k~pt in Sind, and 
• 13 ff 1 to k. .. so long as they ·are in milk, they are fairly 

u a 
0 8 0 well looked after. The young male is 

knocked on the head at an early age, or sold off (except now and then, one or two are 
selected to rear as sires). The young fe;rnales require a good deal more attention 
,than they generally get. · ' 

12. This note is based upon my observations and inquiries in the Sukkur, 
Jacobabad, Larkana and Hyderabad districts and the country immediately around 
Karachi (about a twenty mile radius). I have also consulted the weekly season 
reports, in which the condition of the female and young stock is neglected. . 

I regret I was not able to include· the two districts of Thar and Parkar and 
Karachi this winter, the earlier part of which I spent in the Kachhi and Sibi dis
tricts in Baluchistan, for the purpose of prosecuting inquiries concer¢ng the 
"Bh1gn1,ri breed." 

. E~dorsem;~lt from G. F. Keatinge, Esq., 1.0.8., Director of ·Agriculture, BorribayPresidency, 
No. }25, dated the 30th July 1909. 

I am very glad to have seen ·this report by Major Trydell. Curiously enough,' 
I have recently been going into the same question myself as regards the Deccan and 
have come to pra~tically the same conclusions as M!Ljor Trydell, viz. :---- · 

(I} That breeding is essentially a job for the Agricultural and not for the 
Veterinary Department. · 

(2) That shows, unaccompanied by a carefully thought out. and concerted 
effort, are practically of no use. · 

(3} That the provision of good bulls can only be effective under conditions 
· which ar~ anything but genetal in India. · _ 

(4) That the question of fodder and feeding is one that is usually neglected, 
· but is in reality of the utmost importance. · 

(5) That so far as the ordinary cultivator (as opposed to the breeder~ g~li 
or rab1ri of a few grazing tracts) is concerned, the common grazmg 
ground and free pasturage ara fllor from being a blessing, and are in fact 
a bar to progress. . 



· 2. So f~ as Sind itrt~ncerned Major Trydell's remarks in- p!!.ra.!!raph 9 are 
very interesting in view of ~he question of b:1rsin growing. It ; commonly 
objected. that though biTsi.,, is an excellent fodder there will be little demand for 
it in Sind. since the people already have sufficient. Major Trydell declares that 
in many parts the cows and young stock are regularly shrved, and that s upplemen-
tary fodder is a first e33ential for improved breeding. • 

3. The same is very much the case in the Deccan. Take an averaae Deccan 
village (excluding the Ghat tract where the heavy 18infall ensures an ab~dance of 
grass). During the cold weather the cows and young stock get some fair pickin~ 
of grass off the mal lands and the fields after the crops are removed~ Durina the 
ho~ weather they stea~y lose c?ndit~on as the grass supply fails, but ar~ just lept 
gomg, poss~Iy by a lit~le k1ilb_1 at mght. When the young ~ass comes up with 
the early ~IDS th~y-eat_ It greedily and su~er greatly from scourmg and indigestion, 
so that therr c~mdit10n IS even worse than m the hot weather. It is only during the 
end of the _rams and the cold wea.th~r. that they get any chance of recovering. 
Add to this that on the common grazmg grounds they are liable to catch any 
epidemic disease that is about, and that they are infested with ticks for most of 
the ye11r, and particularly during the rains, which cause great loss in condition ; 
and it will be realised that the parentage is not a matter of the same importance as 
in England where adequate food, shelter and closed pastures are the order of the 

. day. When you have 50 fair cows for whom reasonable fodder and shelter can be 
provided, and who can be kept away from miscellaneous bulls and animals sufier
ing from contagious ot infectious diseases, it is of real value to provide a good bull 
for them; otherwise the val~e is very doubtful. · · _ 

4:. To turn to the question of fodder, ~he common assumption is that th~ cows 
and calves shift for themselves, and the feeding costs nothing or next to nothing. 
Thus a calf at one year may be worth Rs. 3, at 2 years Rs. 10, and at 4 years Rs. 30, 
if it has survived to that age. These values of course allow nothing for feeding, 
and are based on a 'Supposition of hee pasturage. This supposition is, however, 
most fallacious so far as most tracts are concerned, and th breed on this basis is · 
to court failure, since the grass is the first thing to fail in a famine year. Of course 
in so.me favoured localities cattle may be reared very cheaply on the constant 
grass supply ; but excluding these, the locality for encouraging cattle-breeding by 
the cultivator as part of his ordinary farm work, is the locality which habitually has _ 
an excess of kadbi which will enable the cattle to tide over a famine year ; and the -
storage and economical use of such kldbi is a matter of great importance. The 
price of cattle is now rising to a point which will admit of reasonable care and food . 
being expended on rearing; and it cannot be recognised too 8oon that it is a fallacy 
to suppose that a cultivatOr can rear cattle without providing food for them;:. 
and that there must be something wrong with Government if the Deccan hills do 
not bear an adequate supply of grass. The question of fencing and hedges for 
cattle is one which I have taken up. At present prices most cultivators canno~. 
afford to buy cattle; they must, therefore, breed cattle for their own work and may 
make something out of the process. 

-5. I think that Major Trydell•s note deserveS considerable commendation, 
and I would suggest that it might be printed. and that Major Trydell and Mr. 
Henderson might be directed to consider the whole question of cattle-breeding in 
Sind, and the steps that should be taken to encourage it ; the inquiry to include the 
following points·:-

. (1} The tracts suitable for breeding ; 
(2) The kind of cattle to be aimed at; 
(3) The supply of fodder and the whole question of feeding ; 
(4) The rate at which cows breed and calves mature; 
(5) The value of calves at different periods; 
(6) The liability of infection due to common pasturage, and the best means 

of checking it ; 
so that it would be possible to fonn some idea of the probable profit or loss which 
would be involved by cattle breeding on rational lines. I have already asked Mr. 
Hewlett and the Agricultural officers. in the Presidency proper to take up such 
inquiries. 
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i\l1PENDIX-I~. -

REPORT_ OF COMMITTEE (G.) 

SUBJECT IX . ..:..Co-OPERATION BEl'WEEN AGRICULTURAL AND EDUCATION DEPART• 
· MENTS. ' , 

I. Agricultural Sclwols for Primary Teachers.-The Agricultural Department 
is at present asked to assist in :finding suitable instructors to teach nature study 
in the training institutions for primary teachers. . But it has as yet ·no further 
connection with the training schools ; and its officers do not see the teachirig which 
is given by the instruc:tors whom the Department has recommended. The com
mittee think that the Agricultural Department might offer its services to the 
Education Department to take part in supervising these courses of instruction at 
the trainiD.g schools. In their opinion such co-operation may be of assistance 
in keeping these classes to the obJ~ct which they are intended to perfo_rm, viz., to 
prepare good rural teachers for priiD.ary schools, able to teach country children to 
observe and think about familiar objects of l'lirallife, and able to illustrate their 
lessons by a properly kept school garden ; and the co-operation proposed may also 
be of assistance in preventing these classes at the training schools from being 
misdirected towards-the object of providing a course of instruction in agriculture 
or demonstrating particular agricultural improvements. The Agricultural De
partment might usefully confer with the Education Department as to the courses 
of nature study followed at the training schools, the text books used, the practiQal 
work prescribed, the provision and up-keep ofa model school garden at the training 
school and the lessons given to the students under training ; and possibly also as 
to the selection of the students who shoUld undergo such training in nature study, 
so as to limit the teaching .to those who will profit by it and-be able _to apply it 
intelligently. The Agrictiltural Department might be invited to send officers, 
from time to time, to inspect the teaching of nature study as carried on in the 
training schools and to report upon it. 

2. Secondary Schools~-Courses of AgricUlture are offered in a few secondary 
schools in some provinces and are proposed in some other provinces. The syllabus 
of such courses has, as a rule, been drawn up with the assistance of the Agricul

. tural Department: the instruction is UtSUally given without further- reference 
to the AgricUltural Department, but in one province the scnools; where it is given,, _ 

·have been recently visited by a Board of officers of the Agricultural Department . 
. The committee are of opinion that for the boys, who ·are to enter Agricultural 
:Colleges, it is not an advantage, and most of the committee consider it a positive 
disadvantage that they should previously have received at school instruction in a_ 
·course of agriculture. - They recommend that the Agricultural and Educational·· 
·,Departments Should confer upon the -question whether these courses should be 
maintained aa a means of providing agricul~ural teaching for boys who· are not 
intended to proceed to an Agricultural College·, and in the event of its being decided 
to 'retain them either in their present form or subject to modification', the com.:. 
mittee recommend that the Agricultural Department should co-operate with the 
Educational Department in their super-Vision in the same way. as has been pro-
posed abov~ in respect of nature study in primary training schools. • 

. With respect to the preliminary training of the boys who are ~tendin~ t.o ~nter 
A,gncultural Colleges, the committee :find that at present the .chief defiCiencies of 
the students lie in a lack of power to observe what is before them and to reas~m about 
it, an insufficient command of the English language, and also, but not uruve;sally 
in a want of manual dexterity not in the coarser operations of the :field, butm the 
finer work of the labor:~.tory. So far as these deficiencies may arise from shor~
comings in the secondary schools, it would not be within the power of t~e Agri
cultural Department to offer any assistance in their removal. The reqll!Iements 
of the Agricultural Colleges would best be met. if t~e stu~ents before entermg th~m 
had ~eceived at school a good general education m?lu~g nature .study, drawmg 
and manual training, and including also a groun~g. m the --:rudiments of s~me 
science, preferably Botany or Chemistry, taught pract~cally. It appears.poss~ble . 
~hat some assistance might 1>e rendered by t~e EducatiOnal ~epartment m brmg
Ing to the notice of the boys who appear sUitable for an agriC~tural career, the 

X 
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facilities now provided by the Agricultural Colleges for pursuina an agricultural 
career ; and if the Educational Department are willing to do thi~. the committee 
recommend that a paper containing the necessary information about the colleges 
and emphasising the qualities desired in the students, should be prepared by the 
c?llege authorities, to be put into the hands of the head-masters of the secondary 
schools. · . 

'~· Agricultura~ Oolleges.-Th~ constitut~on of. each of ~he Pro~cial Colleges 
provides for the Drrector of Pubhc InstructiOn bemg assoCiated, with the manage
ment in an advisory capacity ; and nothing more than this wouid be done by rules 
to ensure the co-operation of the Director of Public Instruction with the Agricul
tural ;Department in college affairs. The extent to which the Director of Public 
Instruction actually visits the institutions and advises into their management differs 
in the several provinces. The committee understand that in all cases the Agricul
tural Department is ready to welcome the full exercise by the Directors of Public 
Instruction of their advisory power, so far as the other claims upon their _time may 
pernrit, and would be glad if their visits to the colleges were more frequent. ~ 

4. Formation of a Committee on Agricultural Education.-The committee are 
not sure whether they are desired to express their opinion upon that part of the 
letter from the Government of India, dated the 29th November 1909, (see. below) 
which·relates not to the co-operation of the Departments, but to the formation 
of a committee of the Board of Agriculture to consider questions connected 
with Agricultural Education; but if so, they recommend that this proposal 
should be carried into effect, ·and they further recommend that the committee so 
constituted should be empow~red to invite one or more officers of the Educa-
tion Department to join it;· · ' . 

From the Secretary to the ·G(;vernmer.t of fr.dia, Revet<ue and AgricuUure Departme11t, to tlte 
Inspector General of Agriculture in India, No. 1240-210-1, dated the 29th NotJembtr 1909, . 

/ 

In c~ntinuation of this Department's endorsement No. 10, dated 6th July 
190~, I am directed to address you in regard to the recommendation made by the 
Board of Agriculture at its last meeting that a permanent committee should be 
formed to advise on matters relating .to agricultural education both at Pusa and 
in the _provinces. The sub-cqmmittee whose report was adopted by the Board 
thought that there was much scope for useful work on the part of the proposed 
committee. It would consider the report of each Agricultural College, and the 
degree of success or failure attained in the different systems of education in force1 

and would make proposals to the Board of Agriculture as to any modification in·· 
those systems, which experience might suggest to be advisable'. It was proposed 

, that the committee should meet biennially, and that it should be composed of 
• representativ~s from each college, with at least one Director of Agriculture a!ld 

an educational expert who would have power to add to their number for speCial 
reasons. ' 

2. The Government of India recognise the importance of the object which 
the Board of Agriculture had in view in making this recommendation:, ~ut after 
careful consideration they have decided that in the circumstances to which I am 
to refer below, they would not be justified in approving of a proposal which w~uld 
probably tend to excessive centralisation. The replies which they have received 
from Local Governments to their Circular No. 30-28-41, dated the 18th October, 

· ·1907, regarding the proposal that some form of degree or diploma sh?uld be con
ferred by Provincia:! Agricultural· Colle$es indicate t~at ~here WI~ be more 
co-ordination between the systems of agricultural education m the different P!O· 
vinces than in any other branch of education. The standar~ of ge_neral educatl~n · 
qualifying for admission to Agricultural Colleges will be farrly ulriform except m 
the case of the Bombay College, where it is slightly higher than elsewhere ; the 
length of the course will be the same at all colleges ; most Local G'?vernments h.ave 
accepted the standard curriculum drawn up by the Board of Agrtculture subJect 
to such modifications as local conditions may render necessary; and ~ strong 
·agency for co-ordinating the systems is provided by. t~e Central A~cultural 
College at Pusa to which picked students from the Provmc1a~ Colleges will r~so~t. 
In addition, there is the Board of Agriculture representative of the Provmcial 
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' De:partment~ of Agriculture-. and of t~e Colleges, w~ch mee~s . annually and 
whiCh proVIdes an opportumty for an mterchange of informatiOn aJJ.d · opinion 
resl?ecting the worJ?ng of :he different colle~es,. and _of everything, inc~uding 
agncultural education, which affects the agricultural mterest. In the Circum
stances the Government of India doubt whether there is any need at present 
!for the separate committee proposed, or whether the committee could formally 
be constituted consistently with the principle of provincial responsibility. There 
would be no objection, however, to the Board of Agriculture's forming 8. committee 

"'o! i_tsmembers.toconsider questions connect~d with ·_agric_ultura~ education and
giVIng a certam degree of permanency by re-~lectmg, if available, the same 
membe~s in succeeding years al!d by arranging, il necessary, for their corre- '· 
sponding with each other, subJect to any orders1that Local Governments and 
Administrations may pass regarding the participation of officers subordinate to 
them .• The committee, of course, would abstain. from any appearance of inter
ference· in details of local management. Its object would be to give the 
members· of the Agricultural D~partment the best opportunity of learning by 

· comparison of their own policy and experience with those of officers from 
other provinces, how agricultural education can best be developed on lineS' 
suitable to the part of- the country they have to deal with, and how the Central 
Institution at Pusa can best exercise its functions for the benefit of those who 
.have already had the advantage of a training in provincial institutions. 

3. The question of co-operation betwee:J! the· educa~ional and agricultural 
authorities does not arise directly out of the recommendation of the Board of Agri
culture, but I am to suggest the subject for consideration by the Board at its next 
meeting with reference to the improvement of the preliminary training of boys 
likely ultimately to enter Agricultural Colleges, or to be engaged in agricultural 
pursuits. · 



• 68 

n.Pl'ENDIX-G. 

REPORT OF COMMITTEE (E.) 

SUBJECT X.-THE BEsT MEANS OF BRINGING THE REsuLTs OF ExPERIMENTAl. 
WoRK IN AGRICULTURE TO THE NoTICE OF CuLTIVATORs . \ . . 

· In considering the question referred to them, the committee have taken the 
·report ·which was recently published and have discussed the yarious methods of 

approaching cultivators under the same headings_as those there adopted. 
2. Agricultural Association.-The development of agricultural as~ociations 

hasgoneonduringthe pastyE!ar,largely onsimilar lines to those already described 
especially in the Central Provinces and Bombay. In the former case further 
experience would seem to lljdicate the advisability of making the work ;hich the 
members are asked to do, more definite and on a larger scale. For histanee, instead 
of sm~ll quantities of seed of many crops being distributed, those which are or 
are likely to be of importance in each tract only are usually given out, and then a 
qua,ntity sufficient to sow an acre of a kind already tested and recommended. 
In Bombay while great development can b~ recorded, the methods have not been 
changed. Associations are spontaneously springing up in many tracts, and the 
difficulty is in providing the staff to give the help which they require and ask from 
the Department. As a new form :of utility may be mentioned the utilisation of the 
members as seed growers under contract for the Department in Dharwar. 
· 3. With regard to. oth~r Provinces, there is nothing to report in reference to 
associations beyond that ~ontained in the former report and the present committee 

. endorse_ the general conclusions on this subject contained jn th~t report. 
4. Local Demonstrations.-On this aspect o{.the subject, several new examples 

of success were submitted. 
5. In the Central Provinces, a new scheme whereby local demonstration is 

facilitated in backward tracts like Chhattisgarh has been developed during the year. 
It is found that it is difficult for Agricultural Assistants to get into as close touch 
with the cultivators as is r.equired. As a result, the best among a number of supe
rior labourers who had been to some extent specially imported into the district to 
teach the transplanting of rice, have been permanentlyretained by the Department 
as kamdars. These weretrainedin theadditionalsubjectsof(l) the proper method 
of irrigating wheat, (2) the cultivation of ground-nut and (3) the cultivation of . 
sugarcane, and have now been employed to actually work in the fields of culti
vators demolliltrating these matters throughout the· year. Each. works in two 
villages as a rule, and five of them are supervised almost daily by an Agricultural 
Assistant who rides from village to village and who thus is responsible for [demon
strations 4J. a group of ten villages. They are 'paid Rs. 9 rising t? Rs. 15 and are 
usually able to read and write. So far the scheme has been a considerable success, 
enabling a large area to be dealt with at a minimum cost. 

6. The committee recognise the value ofthis scheme and suggest it for consi
deration in similar backward tracts. The essence of its success lies in the constant, 
almost-daily supervision_ which the Agricultural Assis~ant i(able to give, and they 
consider that special attention should be drawn to this point. 

7. In Bombay, considerable progress has been made in utilising the workers 
on the farms and local expert cultivators for demonstration purposes. This has 
been carried out to such an extent in connection with the improvement of jaggery 
(gul) boiling that at times there have been twenty gangs of sugar boilers em
ployed on this business at the same time. Large numbers of ~ther local demo~s
trations are made on a similar system. As in the Central Provmces, the neces.stty 
of constant supervision is recognised and a Divisional Inspector or tramed 
agriculturist of some sort is constantly passing from place to J;llace where such 
demonstrations are going on. A new line in the same directiOn has been the 
attachment of demonstrators of improved implements, by request, to the camp of 
certain Assist~~ :~llectors. 



69 

8. In Madras, .Progress has been made both as to methods and results and 
the following note submitted by 1\Ir. Sampson illustrates the directions of work 
and the conclusions dra,wn :-

" The area under drill-sown cotton has exten~ed this year to over 1,500 
acres grown by Tyots exclusive of seed farms. Training classes were. 
started at various centres to train ·Tyots or their labourers in 
handling the drill with very fair success, though the people did not 
put the same confidence in these as in our own men. There· has·· 
been a large ~extension of single paddy planting in the Tanjo~e delta 
as well as in adopting a system of green manuring. Here no de
monstration ~as actu!llly been done, but a Farm Manager who is 
now on special duty m the delta has been able to get people to adopt · 
these improved methods by referring cultivators to others in 
d;.fferent villages who have already "tried these improvements with 
success. In the case of green manure crops, the Department has 
purchased seed and sold -it at cost price to people who intend to try 
it, and thus has overcome for the "Tyots the initial difficulty. 

"It is surprising, however, how slowly any good practice will sometimes 
spread. One village in the delta was found where it has been a 
practice for many _years for the people to grow sunn-hemp as a 
green manure crop, yet the practice has never got beyond this one 
village. However, many are now trying .it this year since the 
Department has taken up the matter. The work of this Manager 
shows how it is possible to collect and corinect the local practices 
and institute improvements without any actual demonstration, and 
how this is only possible .after the officer has- instituted a detailed 
enquiry into the local practices ~nd got to know the more intelligent 
and practical cultivators personally." · · 

9. In the Punjab, among recent developments may be mentioned the institu-. 
tion of a monthly class on the Lyallpur Farm to learn the Working of harvesting 
implements as recommended by the Department. Further a system of retaining. 
men trained in the carrying out of particular operations for the purpose of demon
strating these to the cultivators has been adopted on a small scale. This is not 
unlike the kamdaT system described above in dealing with the Central Provinces. 

10. In the United Provinces; the methods previously, employed have been 
actively used during the year, and progress made has been considerable. 

11. In Eastern Bengal and Assam, the only new development has been _the 
utilisation of the Dacca Farm for training several sons of cultivators with a view 
to demonstration. · · -

12. In Bengal, demonstration work is being done in improved methods of 
making guT at agricultural shows and on the farms. Members of associations 
send gangs of cultivators specially to the._.farms to learn the improved methods. 
Beyond this, practical demonstrations are given with improved ploughs and water 
lifts. · Such demonstrations are conducted by the senior assistants in- the Depart
ment, and very large numbers of the implements worked are being adopted by 
~poo~& ' . 

13. Village Agencies.-There is nothing to add to· the remarks under this 
heading in the report. The use of village shops as· agents for machines recom
mended by the Department is still a success in the United Provinces. 

·14. VeriuwulaT Agricultural Journals.-The progress in this direction has 
been chiefly in improving the journals which exist under the control of the various 
Departments. In the United Provinces, there has been an increase in the circula
tion of the departmental journal. The same has been the case .in the Central 
Provinces, where the AgricliUural Gazette is now illustrated and has added a vete
rinary section during the year. It has in a number of cases been taken up by 
schools. In Eastern Bengal and Assam an agricultural calendar has been issued 
during the year for the first time. . . _ . ._; . 

15. Leaflets and Oir~ulars.:-Thes~ have b~en, as previou,B.ly,:~tilised almost in 
every Province. It becomes mcreasmgly evident that they .shou~d be ~hort and 
that the information should be concentrated on one dethute pomt. As 
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regards distribution of the leaflets, it is felt everywhere that this can be most 
effectively done in connection with demonstrations. As to other methods, the 
committee are disposed to recomm~nd the use, where possible, of co-operative 
credit societies or local agricultural associations as means of distributing them . 
.:Visitors t,9 farms and inquirers should, of course, have copies. It is more 
doubtful whether a useful purpose is usually served by circulation to village 
officers or village schoolmasters, though in a small percentage of cases it may be 

· advantageous. 
. 16 ... 4,gricultural Shows and Exhibitions.-Very few new methods of work in 

connection with agricultural shows have developed during the year, but it seems 
clear that the most effective work can be done by a number of small shows rather 
than by large central exhibitions.- The show or fair must, in many cases, be regarded 
as the means of attracting the people and the demonstrations which take place 

:along with it as the real vital point in collD:ectio~ with the introduction of improve-
ments. It has been suggested, and the committee endorse the suggestion, that 
prqbably. ·prizes may be distributed in many cases to better effect if given 
for standing c:tops in cultivators'· field,s rather than only for samples exhibited in -
the show, and which may have been bought from the nearest shop-keeper. 

· 17. Itinera-nt Assistants.-In Bombay, the system of itinerant assistants 
desc~ibed ~the ~eport.under revi~W: has been dev(llo~ed. very much during the year, 
and m conJunctiOn With. the activity of local associatiOns, has been the means of 
largely extending the cultivation of Broach cotton and sPcuring that it should be 
grown by the best methods, of increasing the area under ground-nut cultivation and 
introducing better varieties, .of _bringing about improvement in gul boiling, of 
showing the people how to steep jowar seed against smut and securing the adoption 
of the method in introducing the selection .of seeds, and introducing improved im
plements on" a considerable scale. It is felt more than ever that such itinerant assis
tants must)e among the best and most experienced men in the Department· and 
so be able to command the respect~both:of the_village authorities and the cul
tivators wherever they go. 

18. In Madras, the previous system has been developed, by which the Farm 
· Manager tours frequently in his own district and during the year one of the senior 

assistants in the Department has been placed on special duty in Tanjore. In this 
case, his primary work has been to study the agriculture· of the delta to see whether 
it would be advisable to open an agricultural $tation there. As a result of his 
.local work, however,- considerable quantities of green-m~nure seed, for example, 
wild-indigo, Tephrosia purpurea and sunn-hemp were sent)nto the district and 

. easily sold. 
-- · 19. In the United Provinces it has been decided during the year to keep some 
special ;men for the work now under consideration, and they are now engaged in 
this direction. - They are again· among the best men in the Department. Little 
more can be said under this heading. With -regard to other Provinces this is 
contained in the previous report. 

- 20. The co:m:mittee desires to express the opinion that the touring and de;m.on- ._ 
stration work of all itinerating assistants paid by the various departments, should 
be closely supervised and directed by the Deputy Director in charge of the division, 
and t'hat they should, on no account, be e;m.ployed at all until they have had 
adequate training on a Government far;m.. 

2h Seed Farms.-In the Central Provinces it has been decided that the areas 
where cultivators grow selected seed for the department, must be self-supporting. 
Last year the seed was sown~for the cultivators by the Department: this will 
not be done in future, and it"'is felt that if the seed enters in this manner into the 
ordinaryll!l~hannels of trade at a remunerative price, good progress will have been 
seclired.L_ This system see;m.s likely, for instance, to introduce comparatively 
quickly large quantities of Buri cotton (acclimatised American Upland), and 
selected seed of pure varieties of wheat in their separate tracts into general 
cultivation. In Bombay, as has already been stated. under another heading, the 
members of the agricultural association at Dharwar, are being utilized as growers of 
kumpta cotton seed which is thim bought by the Department at slightly enhanced 
rates for' sale and distribution, and similar ;methods are being adopted with the 
best type of Broach cotton seed in northern Gujarat and Kathiawar. In Madras, 



the area grown for seed cotton in Tinnevelly district )las extended to- 560 acres· -
all drill sown. The separate jute seed farms in Benaal have been given up and 
seed is ~ither J>ro_duc~d on the general fa:~s .of the D~partment or b.ought 'from 
the best Jute distr1cts m Eastern Bengal, as 1t 1S found that the latter gtves a higher 
quality :fibre. .. • • 

22. In general, the committee consider that the concl~sions in this matter 
indicated in the last report still apply. · · 

23. Seed Depots.-In this connection !Ir. Sampson of Madras Department has 
submitted the· following note of progress :- .. .• . · 

'-' S;mall village dep6ts have proved·very successful in distribut~g ·pur~ 
karanganni cotton seed in "Tinnevelly district. There were over 30 . 
of these this year each stocking usually-11-10 pot hies (about 1,250-
2,500 lbs. of seed), while there were a. few bigger dep6ts where 30-40' 
pot hies were stored.· The ,man who had charge of the dep6t was 
selected from the village ; he stored the seed, parcelled and weighed 
it out to buyers and kept a register containing the buyer' names,, 
amount sold, area to be sown, and amount paid, and survey 
numbers where available. He received 4 annas a bag or Re. 1 per 
1,000 lbs. sold for his trouble. In this way 560 pot hies (about 140,000 
lbs.) of seed was sold. . The great advantage in this over large dep6ts 
is that the seed is on the spot when a sowing rain co;mes -an important 
point in black soil-villages where the cart tracks are impassable after 
ra4J.. Only about 250 l~s. of our whole stock of seed remained 
unsold." · · 

24. In other provinces progress has continued on the former lines. 
25. Ut~1ization of Individual Expert Cultivators fr.Yr the introduction of ImprO'IJed 

Methods in New Districts.-One instance of success in this direction can be quoted, 
in the introdu~tion of ;men from Mymensingh to teach the steeping of jute in new 
districts by the . Bengal Department . 

. 26. Training the s-ons of Oultivators.-Orr: this very important ;matter several 
items of progress can be recorded. 

27. In the Central Provinces the Nagpur Agricultural School ;may possibly 
be gradually dispersed, but in its place a number of cultivators' sons are to be taken 
on the farms of the Department for short courses in all the improvements which 
can be recommended for that tract. At present, arrangements have only been 
made in connection with the Raipur Farm where a few such have already been 
taken. A small hostel is now being buiJ,t to hold 12, and they will be put under 
the special contr.:>l of a particular member of the trained fal:;m staff. No pressure 
will be used to bring them in any way, and the success of the course will be allowed 
to depend entirely on the value which it is found to possess ; if successful, it is · 
hoped that this will be extended as the staff becomes available. -

· 28.· In Madras, the sons of ryots come· on to some of the farms and work as 
labourers in order to learn the improvements which can be taught. 

29. In Bengal, there is a course for the so·ns of cultivators at the Cuttack farm 
lasting two years. The boys are called stuqent cultivators and work regularly on 
the farm themselves, receiving the ordinary pay of the labourers. 

30. In other provinces the matter remains much where it was before. 
31. Co-operation between Officers of the Agricultural Department and Distrift -

Officers.-Under this heading reference ;may be again made to the fact that 1!1 
Bombay several Assistant Collectors request a :fi.eldman to be attached. to theu 
camp when on tour to give _specific demonstrations such as that of an 1m proved 
plough and gur making to cultivators. This naturally can only be the case -when a 
District Officer requests it, but then it seems likely to have much influence. 

32. Other Methods.-Attention. has been drawn to the cli:ance of obtaining the · 
enthusiastic co-operation of cultivators .more particularly in growing good seed 
or a new crop, by the presentation of something for competition in a small area. 
In the Central Provinces, certificates are proposed to be presented for the best 
results obtained, and there is keen competition. In Bombay similar results ar~ 
reached by the giving of prizes, generally of a honorific character such as a pagn 

. under similar conditions. 
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. • 33 .. Another suggestion worthy of consideration is that of the eXtent to which . 
' the buying agents of large :firms can be .utilised for the .introduction of superior 

varieties of crops. A case of this sort has occurred in Tinne~ellywhere the repre
sentative of a particular firm. undertook to buy the whole of the crop from one type 
ofseed at slightly over the market rates. · The committee feel thatif such co
operation can be obtained it will be of great .value. - . · . · 

· - · _34. A consideration of the cases which,have now been cited lead the committee 
_ to believe that not only is progress being made, but also that the- methods are 

becoming more definite, and the conditions likely to lead to success better defined. 
, '1'here are indications. that, while the general conclusions of the report of last year's 

co.DlDlittee still hold gopd, entirely additional methods are being adopted, and 
. modifications being made which represent a distinct advance on those which 
'were before the Board at the last meeting. 

·- ~ 



i\.PPENDIX--'-11. 

REPORT OF COMMITTEE (D.) 

SUBJECT XI.-AGRICULTURAL ENGINEERING PARTICULARLY IN REGARD TO 
WELL-BORING AND WELL-mRIGATION. PROGRESS MADE IN 
AGRICULTURAL ENGINEERING IN THE DIFFERENT PRo
VINCES AND THE NECESSITY FOR THE SERVICES ·OF AGRI• 
CULTURAL ENGINEERS. 

Notes on the progress of well-boring and well-irrigation in the several pr~vinces 
were put in by mem hers representing these provinces and were read by the Chair
man. These are attached as appendices. 

2. Details of the work in the several provinces were discussed at the time of 
the Chairman's reading these notes. 

3. Discussion was then directed to the principles that issue from experience 
recorded, and the following resolutions were adopted :- · 

4. The committee read the reference as implying the appointment of an expe
rienced engineer iri each province, and consider that such an appointment is essen
tial. 

Resolved.-I. That the work of well-boring is such as calls for the technical 
control of a trained engineer. · 

II. The committee is not prepared to make any specific recommendation as 
to the extent to which the administrative control of the subordinate staff engaged 
in well-boring is to be in the hands of the engineer referred to. 

_ III. The committee consider that the results produced by well-boring form a 
valuable asset of the Agricultural Department, and that, on the facts, as at present 
ascertained, the control of the organisatien should remain in the handis of that 
Department. 

IV. It is recogni"Sed that the work of raising water by power may develop 
on a scale which will render it desirable to hand the matter over to the Public 
Works Department, but that experimental work in this connection may well be 
conducted by the Agricultural Department unless the Public Works Department 
are prepared at once to take it up vigourously. · ' 

V. In provinces where there arise problems such as the raising of water by 
power from sources not under the control of the Irrigation Department, or the use 
of engines for purposes of the primary treatment of agricultural produce, it is 
essential that a trained mechanical engineer should be employed to advise. 

VI. The entertainment of such a mechanical engineer in each province is of 
extreme importance also for the designing, ~nstructing a:D,'d improving of ordinary 
agricultural machinery and implements suitable for the country, and of water-'
lifts for hand and bullock power, and of appliances for well-boting. 

MADRAS. 

Note by Mr. H. 0. Sampson. 

5. Agr-icultural Engineering.-Irrigation is so intimately connected with 
agriculture that anything connected with finding water, s~g wells·, means of 
lifting water is always looked upon by correspondents as agncultural work, and 
they are so far right in that it is essential that any who gives such advice should 
have or should be able to acquire a knowledge of agrictilture. 

(a) At present, .work in connection with well-boring ~n~ installati~n of oil
engines and pumps m done ~y the Dep~ent of Industries, but this by ~o 
means covers the field of enquuy, and there IS no one else to whom, at present, It 

is possible to refer. _ 
(b) Land drainage, prevention of erosion, ca.rrylng off flood 'water again are 

points for an agricultural engineer to takf1 up. In an black cotton soil tracts, 
the annual los'~ froxn these causes is very great. I have seen places where black 
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soil ryots have gone to considerable expense in building overflows, even of pukka 
m!"8onry, but until water flows doWn,· the man has no idea whether his outlay 
will do the work required of it. We are only now gaining our experience at the 
Koilpatty Agricultural Station in dealing with flood water and erosion on black 
cotton soil. 

(c) In the manufacture of new and improving old and indigenous imple
ments, an agricultural (>ngineer would be particularly useful. Other officers have 
little time for this work, nor have they the necessary tools or skilled labour to 
put their ideas in effect. . 

For example, the bamboo seed drill is quite capable of covering its own 
seed, if the necessary hoes are attached to it. This would save a great amount of 
labour at sowing time when every moment is of vital importance. -

Again some ~pie implement is required for lifting the ground-~ut crop. 
I have ideas of what is required, but have not time to put them to test. 

Again the bullock hoe now used is not adjustable, and this operation 
has to be deferred until the crop rs established ; in the meantime, the moiS'ture 
in the soil is fast disappearing, and no more rain may fall, while if the hoe could 
be adjusted to do narrower work, the crop could often be saved. . 

(d) The type of man who, I consider, is wanted iJJ a trained mechanical 
engineer who has had some experience in ordinary engineering. If stationed at 
the Central Agricultural Station, he would have ample opportunity of gaining a 
fair agricultural knowledge. . · 

·(h) The following information on the l!ubject of well-boring in Madras pre· 
pared by Mr. C. W. E. ~tto4, Acting Director of Industries, at the request of the 
Director of Agriculture, e:qJlainB what has been done in Madras. AB regards 
well-boring and pumping no further steps are necessary, as_the Industrial Depart
ment is making-good progress. I agree with Mr. Sampson that a good mecha
nical engineer (not a civil engineer) would be useful in several directions, but · 
as well-boring has been provided for, there is not at present sufficient work to 
justify the employment of an agricultural engineer in this Presidency. When
ever any implement such as iron sugar mill, or an iron plough, is proved to be an 

-improvement OJ:t. the implements used by the cultivators the policy followed 
-is to get it made by private firms. 

Nore by O. W. E. Ootton, Esq., I.O.S., Acting Director of Industries, Madras. 

_ Towards the end of 1906 Government resolved to organise a small boring 
party to encourage ryots in the extension of irrigation from wells and to provide 
them with necessary expert advice. It was considered that a necessary prelimi
nary to such extension was the grant of State loans for the construction of wells 
under the takbtJi. system. A special Duputy Collector under the immediate 
control of the Collector of Chingleput District was appointed with three· Revenue 
Inspectors to assist him in the disbursement of loans, and two trained boring 
parties were attached to make exploratory boring and sink wells. The Sub· 
Overr.eer who was working in. the pumping experiments branch of this Depart· 
ment was placed under the Deputy ColJ.ector in charge of the boring party on 
Rs. 35 per mensem, and two sets of tools capable of _boring 3" holes were pro· 
vided. Two mistris from Pondicherry were also engaged on Rs. 35 per men
sem. Operations at the outset were confined to the Ponneri taluq and to the 
construction of new wells for which State loans were to be granted on the appli
cations of the ryots. Subsequently this was modified to include the improvement 
of existing wells. The latter method proved so very successful that there 
were 110 applications pending on 31st March 1907 to be complied :With 
within the short period of six months from the commencement of the operations. 
A fee of Re. 1 was charged for the services of the mistri or Sub-Overseer, and 
the ryot had to arrange for carting the tools to h1s place and for supplying labour. 
In the bottom of the wells where underground springs were tapped, pipes 6" and 
7" in diameter were put down to reach_ the water-bearing stratum. This so 
increased the capacity of the wells that in some cases the flow was found to be 
almost perennial, and where the ryots were rich and their holdings sufficientl;r 
Jarse, this additional water was utilised by putting down a large number of add1-



tional mhotes for irrigation purposes. Twelve oil engines and pumps were also 
~tailed as the direct res~t of. increase~ supplies revealed with a total ayacut 
(If the term may be used m this connection} of 112·48 acres. It was soon recog
nised that the improvement of old wells· as a means of protection against seasons 
of draught was more important than the addition of new wells, and this was 
illustrated by diminished applications for loans and increased demands for borings. 

In June 1907 Government a!ITeed that the question of more systematic 
exploration with reference to a hyd;ographic survey should be taken up, and in 
pursuance of this policy Mr. Chatterton was put in charge of these operations in 
January 1908 and to assist him, an engineer subordinate on Rs. 150 a mo.nth, 
was sanctioned, and the purchase of a petrol engine and pump to test the capacity 
of_ water supply .in the bore-holes was approved. T~e eppointme:rtt of 6 mistries 
was also sanctiOned. In December 1907 operatiOns were extended to the· 
Tiruvallur taluq, where also sub-artesien supplies were discovered, and in connec
tion witb the installation of engines and pumps in the southern parts of the 
Presidency, a number of preliminary borings were executed to test the extent 
and the quantity of water supply. ·.As indications were afforded there of the exist
ence of large water bearing streta similar to that in Chingleput, Mr. Chattert9n 
recommended the extension of the boring work to all other parts of the Presiden
cy where favourable conditions prevailed. This was sanctioned by Government 
in February 1909. 

In the beginning of the present official. year a scale of fees was drawn 
up to be levied from rjpts in connection with the various branches of the 
Pumping Department, according to which a fee of Rs. 3 is now levied at 
the outset for applications for . borings, and up to date Rs. 694- has been 
remitted into the 'freasury under this head, which shows the ryots are beginning 
to realise the advantage of thus improving their water-supply .. The major 
portion' of our work hitherto has been confin.ed to sinking or improving wells 
m the alluvial tracts of the Chingleput District. In the Coimbatore District 
there is a large expanse of cUltivation under wells, and as the underground 
springs there are ·met with in fissures in hard rocky strata, the method of bo:rmg 
suited for Chingleput could not be a.depted for borings there. A small allotment 
was sanctioned for the purchase of a rock-bar exploder, and wells are now 
being improved in that district by blasting the rock with dynamite. The results 
of these operations in their first year of working are givE'n, in. the extract 
(Enclosure I) from the Administration Report of the Department for 1908-1909. 
Quite recently a few sets of ordinary boring tools were sent to the Kistna, Tinne
velly and Godavary districts, and numerous applications for preliminary borings 
are pouring in. The boring staff now employed is shown in Enclosure 2, and it is 
found to be insufficient to keep pace with the growing demand for borings. 
It is, therefore, proposed to add to thell: number and-to purchase e~ght more sets 
of tools. It is albo under contemplation to purchase a keystone. driller or Calyx 
drill worked by stE'am. pow€'r to put down. bore-holes in hard clayey tracts of 
the upland districts and in the rocky strata like those of the Ceded . Districts and 
Coimbatore. A machine of the former type has been purchased by the Depart
ment on behalf of the zam.indar of Davarkota, Kistna District, and the results 
ga.ined from. working it should have an important bearing upon the lines in 
which the boring work of the_ Department will be directed hereafter. 

ENCLOSURE I. • 
Torpedoing operations were commenced in the Coimbatore District in May 

1908 and continued till September when the rains set in. During this period 21 
wells were tested-nine in the Coimbatore taluq, six in Tirupur, five in Erode and 
one in the Salem District. The total number of holes in which charges were put 
was 42, the quantity of dynamite used being 62t lbs. In 9 wells there was an 
appreciable rise in the water-supply ranging from 4" to 5", and in 8 no e:ffe~t at 
all was produced. Generally speaking, the results in Tirupur were more satiSfac
tory than in Coimbatore taluq. In one instance at Kadiampatti the water
supply has been. doubled by torpedoing. Muc~, no doubt., depends on the. nature 
of the rock from which th.e water-supply is denved, and much more expenmental 
work is necessary before definite conclusions can be drawn as to the strata which 
afford the best chances of succe::sful blasting. The Supervisor reports that" many 
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tyo~s could have availel thems~lves of the be'uefit of torpedoing, but by the time 
then bore-holes were rea'.ly the m'lnsoon had already burst·and filled the wells." 
There is a general willingness to have bore-holes put down by the aaency of 
Government at the ryJts' cost. · , 

0 

ENCLOSURE 2. 

List showing distribution of boring mistries and. boring tools throughout 
the Presidency. 

' 
. 

Distriots. 
No. of boring ~-of Set 

mi8trill8 at of boring .. ~ wor)j:. tools. I 

Timvallur Section, Chingleput District . . . 3 3 
Villupuram, South Arcot and Tanjore Districts 4 4 
Tinnevelly . .. . . 1 1 
Coimbatore . I I 
Anantapur 2 I 
Vellore I 1 
Bezwada .. 1 1 
Rajahmundry . ; .... 1 I 
Madras workshops . . . 3 1 

----. ' 
- - Total · I7 14 

. 
--. 

Besides these the following Supervisors are employed for supervision-

S Supervisors on Rs. 150 eanh. 
8 MeJhanics on Rs. 35 each. 

6. UNITED PROVINCES. 

Well-boring. 

Number c.f borers , 
Sites for wells tested · • 
Rejeeted as useless • • 
Wells bored for improvement 
Substantially improved • • • , 
Rate of boring in running feet per day employed in 

boring 

Expenditure • • • • . • • • • . • • • 

1907-08. 

53 
335 
117 
690 
441 

20 feet per day 
in last quarter · 
of year. 

35,917 

1908-09. 

51 
434 
291 
734 
479 

25·71 

49,295 

1909 (latter 6 
months only). 

50 
122 
87 

502 
552 

No oorresponding 
· quarter. 

25,000 

The number of well Sl}pezyisors employed · to supervise the borers is four. 
'The expenditure :fiaures are for the financial year, whilst those of boting are 

for the agricultural ye~r. Expenditure figures are excluSive of well-engineer 
and of four well supervisors. 

· The agricultural engineer's services have been found very essential in improv· 
ing agricultural machinery and boring implements in particular. Private firms 
can provide sealed pattern machinery, but the adaptation .of machinery to local 
needs has to be done by the agricultural engineer. . 

, PUNJAB. 

7. Well-boring.-It is proposed to adopt a similar system as in the United 
Provinces. 



(a) Sanction has been obtained for the expenditure of Its. 10,000 on boring 
plant in this financial year. Ten separate plants are being purchased, and the 
necessary staff is under ~rganisation. • 

BENGAL. 

8. lVell-boring.-Well-boring was begun in Bengal at the end of 1907. An 
overseer of the Public Works Department was deputed to the Agricultural Depart
ment and sent to the United Provinces to make himself acquainted with the system 
in use there. He returned to Benga:l early in 1908 and, ·having trained a man for 
boring in each of eleven districts of Behar;was appointed superintendent of well-. 
boring. Each borer had about three months' training, and wa&- then deputed to 
work where directed by the Collector of the District, the supervision of technical 
details. being the duty of the superintendent. • 

{a) When some thirty borings had been made, it became evident that perhaps 
owing to the unusual depth to which it was necessary to bore in South Behar, 
the superintendent was unable to supervise the work independently. The 
Principal of the College at Sabour wa.s, therefore-, put in charge and went into 
the details of the work himself in connection with the further training of the 
borer. He found that ~ch a constant exercise of judgment was required that it 
was unlikely that s·ome of the borers would, with any training, become skilled 
while the case of the tool alone required some knowledge· of fitting. In fact, an 
engineer's supervision was required both in selecting and training the men and 
to keep them up to the mark.· 

{b) Of the wells bored, it transpired that some had ceased to give water, 
and the borings were probably not always properly finished. Every boring"should 
be inspected and the discharge tested before being p~ssed, and_ this again requires . ' an engmeer. 

{c) The work so far done has indicated a possibility that' very large supplies 
of water comparable to those, qbtained in Madras, may be obtained from deep 
borings of large diameter in South Behar; the Department of Agriculture is 
unable to undertake such borings without expert assistance -and is in fact ·at 
pre8ent employing a firm of engineers to sink a six inch boring 170 feet deep, 

.. with a view to erecting a pumping plant should the expected supply be obtained. 

{d) The boring work of the Bengal Department of Agriculture must, there· 
fore, be regarded as in an experimental stage, and the officer at present in charge. of 
it is convinced that, while there is every prospect of success~ the proc~s cannot 
be made efficient without the supervision of an engineer. · 

{e) Mi. Moreland, who was consulted with regard to the organisation, is of 
opinion that it would not be practically possible to w~rk with the ;District 
Engineers, and enquiries have shown that·: many of them have not, in fact, time 
to be of much assistance in Behar. 

Note by Mr. M. H. Arnott, Superintending Engineer, P. W. Dept., Bengal. 

9. Well-boring.-! am of opinion that thelnatterofwell-boringissuchatech
nical one and requires such special training that I cannot see how, if · it is to be 
successfully carried out on any large scale, it can be worked by any o~~:e except . · 
engineers. 

(a) It does not seem that members of the Agricultu..ral Department are more 
fitted for doing this work than those of any other Department under Governme~t, 
and I doubt if the Irrigation Department could really undertake the work with 
any real hopes of success unless extra engineers were drafted into it. Unless an 
Irrigation Engineer can give his whole time to this work, I do not see that n1atters 
will be much improved, for his time is even now with his present duties more 
than fully occupied. , · 

(b) If the work is to be put under the-Irrigation Department it should, in 
my opinion, form a special branch of it. 
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CENTRAL PROVINCES.~ 

10. Well-boring.-A boring apparatus of the sludger.type was obtained from 
the United Provinces but found to be unsuitable, as the areas where well sinking 
is most necessary are situated mostly on trap rock. 

Boring for water does not promise to be of m.ueh ~alue in these Provinces 
as the supply in trap rock is so uncertain. Probably the training of men to 
blast deep wells or deepe~ present shallow ones would be of more value. 1 - • 

If boring is undertaken, it would have to be carried out by the best 
type of rock boring machinery under expert supervision. Such boring is already 
used on various mines in the Central Provinces, and judging from the experience of 
mines it is impossible, generally speaking, t~ undertake trial borings in the trap 
country at a reasonable cost. 

BOMBAY, 

11. Progress made in Boring Wells.-Well-boring was first taken up system
atically by the Bombay Agricultural Department in the spring . of 1908. In May 
of. that year, a second grade overseer of the Public \V orksJ>epartment was tempor
arily transferred to the Agricultural Department, and three mukadams were placed 
under .the overseer who· was placed under the directions of the Deputy Director 
of AgriCulture. -

(a) The_boring apparatus was the common jumping bar with a chisel fixed to 
the bottom _end, and this worked inside a pipe. When sufficient soil had been · 
broken, the chisel was removed; and a mud shell was substituted for it and this 
brought up the soil to the .surface. After a number of unsuccessful borings, it 
was decided to abandon this type of tool, and accordingly a. complete plant of the 
apparatus used by the United Provinces Government was obtained at a price of 
Rs. 600. The overseer was meanwhile deputed to Cawnpore _to make himself 
familiar with the working of this plant. Good results were soon obtained, and. 
three complete plants were brought into working order. 

(b) During the remaining part of that year, viz., 1908 to 1909, 25 wells in all 
were bored, of which 15 were successful and 10 unsuccessful. A well was consi
dered to be successful when sufficient water was added -to enable an extra kos to 
be worked. A kos lifts roughly 1,000 gallons per hour and is worked for 8 hours 
per day. In some cases, very much more than 1 kos was added. The b~st results 
obtained showed an increase of 4 to 5 kos. The work has been. continued in the 
present year (1909-10), and out_of 22 wells bored, 13have proved successful At 
the present time, there are 5 complete plants of Cawnpore sets of boring tools each
incharge ofamukadam onapay of Rs. 12 toRs.15 per mensem under the boring 

• overseer whose pay is Rs. 75-5-100 per mensem plus a horse allowance of 
. Rs. 30 per mensem. _ 

'. :. (c) The wells selected for boring are chosen according to ·the following arrange· 
· ment. A list of rules and regulations has been distributed, and well masters 

submit their applications to have their wells bored to the local revenue officers, 
viz., the mamlatdars. The boring overseer then inspects these wells, and if he 

·considers the conditions are such as to indicate the probable success of the boring, 
. he accepts the well but not otherwise. 

(d) Origin~lly we obliged the well master to; deposit Rs. 100 with his applica· 
· tion, but this was found to work badly and had to be abandoned. . _ , 

(e) The chiefterms for boring a well are:-
The Department provides the ·apparatus and a trained muka.d!Jm, wb ile the 

well master and a gang of 10 coolies do the unskilled work. If the well proves a 
· success, the Department recovers the pay of· the skilled labour plus the cost of 

piping from the well master ; but if the boring p~oves a failure, the ~e;partmenli 
stands the loss of the skilled labour, but has the nght to remove the p1pmg. 

The cost of the boring,work last year, 1908-09, worked out at Rs. 1-7•0 per 
foot exclusive of piping which amounted t.o Rs. 1-4-0 per foot. This year, 1909:10 
we have been able to reduce. the cost of work to Re. 1 per foot for actual bonng 
and annas 14 per foot for piping. The wells bored are usually 50 feet deep, and the 
muimum"'depth below the bottom of the well bored has been 100 feet, but the 
usual depth at which boring it stopped if not successful is 50 feet. 
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(f) This boring work is confined t~ ·the alluvia.rsoil~ of Gujarat, and, indeed, 
the United Provinces apparatus is. only suitable for lluch soils and will not work 
in murum or rocky soils. ~ • . 
• •. {g) The experience gained up to the present time in this boring work is deci
dedly encouraging, because the results show that. with the minimum Qf superior 
supervision, it is quite possible to conduct su9h work successfully by means of 
the staff referred to above.- - . . 

* (h) Apart from the boring work done by the Department, the Collectors o~ 
certain districts in the Deccan do boring work with the common jumper tools 
and in the Ahmednagar district a fair amount of success has 1>een met with. 

v . \ 
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· APPENDIX~I. 

REPORT OF COMMITTEE (A.) 

SUBJECT XII.-THE STYLE IN WHICH THE PROGRAMMES OF THE PROVINCIAL 
AGRICULTURAL DEPARTMENTS SHOULD BE SUBMITTEP TO THE . 
BoARD (PAGE 38 OF THE PROCEEDINGS OF THE 5TH MEETIIllG 
OF THE BOARD OF AGJUCULTURE, 1909). . 

From of Report.-The BlJb-committee approves of the ,decision arrived at. 
by the Board of Agriculture last year that separate programmes should be prepared 
by the individual provin~ial officers in charge of each section of the work. 

2. In order to focus the various lines of work and bring them together, a brief 
summary of the work ofthe province may be prepared by the Provincial Director. 

3. Distinction between Work in Progress and New Work.-The committe 
feel that there is room for improvement in the provincial programmes in the 
direction of greater clearness. It should be possible to gather a clear idea ofthe 
work proposed for the future, as well as its relation to the work of the past from 
the programme itself without reference to the l).dministrative reports ofthe pro- . 
vincial departments or the annual reports on the agricultural stations. The 
committee consider that each programme should contain the following informa- · 

'·tion in regard to each _line of work both new and old. Information as to the scope ~ 
ofthe work (i.e., its aim) the results, if any, obtained since the submission ofthe 
previous programme, and the direction in which it js proposed to continue the work 
during the coming year. · When a new line of work is proposed, its ahns and methods 
should be succinctly explained in a similar .manner. As an illustration of what ' 

.. is required the committee would refer to the heading'' Crbps" in the programme 
.'<Of the Deputy Director qf Agriculture, Bombay, where the objects of the experi

ments on cotton, wheat, 1'ow::tr, tobacco, etc., are succinctly given, and the methods 
by which it ~s proposed to effect those objects are outlined. · 
' ' 4. 1\.s an illustration of the way in which the results obtained should be · 
indicated, the committee would refer to the sub-paras. (1) and (2) under section 6 · 
(Palur Farm) of the Deputy Director of Agriculture; Southern Division, Madras. 

5. If these suggestions were adopted, the relation of the present programme to .. 
that of last year woulq be clearly brought out. . 

6. The committee recognise the. fact that' the adoption of "this suggestion . 
would, in some cases, make the programmes somewhat longer than they are at 
present, but this disadvantage would be more than outweighed by the advantage 

. · ol having a clear statement of the position of the work in each province to put 
. before the Board, on· which useful criticism could be based. A greater continuity 

of policy would also be secured. 
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